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PREFACE

The study of life in deep-sea trenches, i.e., at the maximum depths of the ocean that cover
a 5-kilometer range, from 6 to 11 Ian, essentially began less than four decades ago. Before 1948,
the question of the actual possibility of the existence of life at such depths was unresolved.
Starting in 1948, research on the animal world in the greatest ocean depths began to develop very
intensively. The greatest advances were made in the last quarter of a century in the development
of equipment used for this research, and in addition to traditional methods of collecting deep-sea
animals, basically new methods of studying them began to be applied.

Soviet expeditions had the greatest success in studying the fauna of deep-sea trenches,
primarily on the research vessel Vityaz, that made regular studies in the Pacific and Indian Ocean
trenches for over a quarter of a century starting in 1949. The year-round Danish expedition on the
ship Galathea also made a major contribution to the study of life in the trenches. It made the first
biological studies in five deep-sea trenches. American expeditions in the last decades have made
great advances in studying life in the trenches on several research ships using the latest methods of
deep-sea oceanography.

Academician Lev Aleksandrovich Zenkevitch was the creator and organizer of this trend of
research in our country and the leader of a number of deep-sea expeditions on the vessels Vityaz
and Akademik Kurchatov. Professor Anton Bruun was the organizer and leader of the expedition
on Galathea.

It became clear back in 1954-1956 that the fauna in the deep ocean troughs was so unique
that the depths over 6-7 Ian should be isolated into a special zone in the system of vertical
biological zonality of the ocean and it was called ultra-abyssal [Zenkevitch et aI., 1954, 1955] or
hadal [Bruun, 1956a; Wolff, 1960]. The separation of this zone and its great originality were
further substantiated as the result of the generalization of new data [Beliaev, 1966b, 1972; Wolff,
1970].

The existence of life at all depths of the ocean has been proven by now; there is no doubt
about separating the trench depths into a special vertical zone of the ocean and it has been
accepted by the overwhelming majority of researchers on life in the ocean depths.

The author of this monograph published the book Benthic Fauna of the Greatest Depths of
the World Ocean in 1966 that correlated the information that had been accumulated by then
regarding life in deep-sea trenches, the composition of the benthic population at depths over 6,000
m numbering slightly less than 300 species of multi-cellular animals, and drew conclusions about
the laws governing the vertical and geographical dissemination of ultra-abyssal fauna, its origin
and evolution. In a number of subsequent publications I correlated the data regarding the pelagic
and bottom-dwelling fauna of the ultra-abyssal zone. I stated considerations about the age of the
deep-sea fauna, including the fauna in the trenches and substantiated the zoogeographical status of
the trenches as independent ultra-abyssal provinces, etc.

After the publication of the 1966 summary, Soviet and American expeditions also made
biological studies in many trenches whose animal world had heretofore remained completely
unstudied. The Vityaz made a special detailed study of the Kuril-Kamchatka trench, the American
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expedition PROA on the research vessel (RIV) Spencer F. Baird obtained thousands of
photographs of the bottom of several trenches with the animals living on it or near it, and the
American expeditions on the ship Thomas Washington obtained new data on life at the maximum
depths of several trenches based on descents to the bottom of photo-controllable bait and the use
of traps with bait.

Systematic processing of animals collected in the trenches previously and those newly
obtained by expeditions by different countries continued intensively. Numerous new taxons of
species and genus ranks were described, and in several cases, even new families. Underwater
photographs revealed a new group of animals of an order or class [Lemche et al., 1976] whose
representatives were already known from photographs from several areas of the World Ocean, but
had not yet been in human hands. The number of available species analyses of multi-celled
animals known from depths of over 6,000 m more than doubled and approaches 700. All the
publications that contain this information are distributed among numerous Russian and foreign
periodicals or individual collections; although processing of the animals collected in the trenches
is still underway (and probably will continue for another decade). I believe that it is necessary to
correlate and sum up the accumulated diverse information about life in the deep-sea trenches.

Consequently, it was the objective of the author of this book to combine the information
regarding biological research conducted in deep-sea trenches by the expeditions of various
countries and, if possible, to compile complete lists of the currently defined animal species that
populate the trench depths, with an indication of the vertical and geographical dissemination of
each species and the published sources upon which this information was based.

The objective set by the author also included, if possible, a correlation of all these data and
detection of the features inherent to both the ultra-abyssal fauna as a whole, and the fauna of
individual trenches, as well as the laws governing the distribution of the trench fauna.

The geologists link the concept of "deep-sea trench" not only with the depth, but also with
the common nature of the origin of the corresponding geomorphological formations. The deep-sea
trenches, therefore, sometimes include certain trenches from depths somewhat less than 6 km. I
will not discuss these trenches and their population.

From the very beginning of isolation of the special ultra-abyssal or hadal zone, the
transitional nature of the fauna in the 6,000-7,000 m level has been repeatedly noted between the
fauna of the ocean floor abyssal depths and the trenches proper [Zenkevitch et aI., 1955; Wolff,
1960, 1970; Beliaev, 1966b, 1972; et all. To a certain measure, I have therefore conditionally
limited the discussion of the deep-sea troughs and their fauna to the depths below the isobath
6,000 m. It is the depths over 6,000 m that are generally confined to the deep-sea trenches, and
only as an exception individual drops of somewhat over 6,000 m are encountered in the deep-sea
ocean floor troughs.

In the further discussion of the topics related to the vertical distribution of life in the ocean
my basis was the system of vertical biological zonality developed by a team of authors from the
USSR Academy of Science Institute of Oceanography that was published in 1959 (see [Beliaev et
aI., 1959; Vinogradova, 1969c). According to this system I am adopting the following divisions
for the benthic fauna: sublittoral zone, depths from 0 to 200 m (transitional level between the
sublittoral and bathyal from 200 to 500-1,000 m), bathyal zone from 500-1,000 to 3,000 m,
abyssal zone 3,000-6,000 m (upper abyssal 3,000-4,500 m, lower 4,500-6,000 m), ultra-abyssal or
hadal zone of depth over 6,000 m. These boundaries, as noted by the author of this system, are
significantly conditional, and all the zones are interrelated by transitional levels whose range may
vary in different regions of the ocean and for different taxonomic animal groups.
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Appendix I gives information regarding the biological research conducted by different
expeditions in deep-sea trenches, about the gathering of animals, filming of them on the bottom or
observations of them made from underwater manned vessels.

Appendix IT (Tablesl-26) lists the animals of different taxonomic groups, from Protozoa to
fish as defined from the deep-sea trenches. When any group of animals was known from depths
over 6,000 m by only one or a few species, information about them was not included in the
Appendix IT lists, but were discussed in the text in the chapter regarding the taxonomic
composition. The animal lists included not only already published definitions of species, but in a
number of cases, also unpublished preliminary definitions that were kindly provided to me by
specialists in various taxonomic groups of animals who are processing collections of the Soviet
expeditions. The surnames of the authors of these definitions are indicated in the "Source" column
of the Appendix II tables. I am sincerely grateful to all the individuals who provided me with this
data.

During the many years of working on the study of the trench fauna and deep-sea fauna of
the ocean in general, I repeatedly discussed many questions and consulted with my colleagues,
mainly from the Institute of Oceanography and the Zoological Institute of the USSR Academy of
Sciences: A. P. Andriashev, B. Ya. Vilenkin, N. G. and M. Ye. Vinogradov, G. B. Zevina, O. N.
Zezina, A. V. Ivanov, V. M. Koltun, R. Ya. Levenstein, V. V. Leont'yeva, N. M. Litvinova, V. Ya.
Lus, A. N. Mironov, L. I. Moskalev, K. N. Nesis, M. N. Sokolova, A. A. Shileyko, as well as T.
Wolff (Zoological Museum, Copenhagen).

The work whose results are covered in this book began jointly with my teacher, L. A.
Zenkevitch, who passed away long ago, and my colleague and friend, Ya. A.Birstein. I also
remember with gratitude the deceased V. G. Bogorov and Ye. M. Kreps and their constant friendly
interest in my work. I am extremely grateful to Ye. M. Kreps for support of my views on the role
of hydrostatic pressure as an ecological factor, and for statement of his opinions on this topic in a
letter whose excerpts I cite in the book.

Joint work on studying trench fauna during trips on Vityaz also links me to many of these
individuals.

During preparation of the book for print, L. I. Moskalev, G. V. Agapova, A. V. Gebruk, D.
L. Ivanov, O. Yu. Pchelin and A. V. Smirnov provided major assistance in preparing the maps,
graphs and other illustrations, as well as the bibliography and refining the bibliographic data.

I am deeply grateful to all of the aforementioned individuals. Without the constant support
and friendly assistance of many of them I would hardly have been able to complete preparation of
this book for print.
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Chapter 1.
DEEP-SEA TRENCHES

AND THEIR CHARACTERISTIC ENVIRONMENTS

DISTRffiUTION OF TRENCHES IN THE OCEAN,
THEIR DEPTHS AND ORIGIN

Depths of over 6,000 m are mainly confined to the deep-sea trenches, although individual
depressions to depths 6-7 kIn, rarely to 7.5 kIn, are encountered in deep-sea troughs of all oceans
except the North Arctic. Depressions deeper than 6,000 m are usually encountered in ocean
troughs in the form of separated, small-sized spots, but sometimes they may occupy extensive
spaces of the trough floor which is especially characteristic for the northwest trough of the Pacific
Ocean. The total area of the regions with depths over 6 kIn is very small compared to the area
occupied by the abyssal depths (3-6 kIn). The first are only slightly over 1.5% and the second
about 76% of the area of the World Ocean.

There are currently 37 known deep-sea trenches, the majority of which (28) are located in
the Pacific Ocean, forming its periphery, and a few in the Atlantic (5) and Indian (4) Oceans
(Table 1, Figs. 1-12). According to the currently most accepted hypothesis of lithospheric plate
tectonics, the development of marginal trenches located along the coastal continents or island
curves is explained by the subduction of the ocean lithospheric plates on the boundaries of their
collision with the neighboring plates (usually bearing continents). During submersion of the edge
of one plate under the other a deep-sea trench is formed (see Fig. 16). All 9 of the deepest
trenches with similar depths about 9-11 kIn are located in the western half of the Pacific Ocean.

Comparatively few trenches of another type, trench-fault, are also formed on the
boundaries of the lithospheric plates, but usually at a great distance from the continents in the area
of the rifts, Le., zones linked to the formation of underwater mountain chains and spreading,
separation towards the neighboring lithospheric plates as a result of elevation and eruption to the
surface of the ocean bottom of substance of the upper layer of the Earth's mantle (asthenosphere).
As a result of the nonuniformity of this process, cross chain faults are formed that in some cases
result in the development of deep-sea trench-faults (for more detail about plate tectonics see, e.g.:
[Menard, 1971; Shepard, 1973; Russian translation Shepard, 1976; Sorokhtin, 1974]). The trench­
faults include the Pacific Ocean: Imperator, Mussau, Lira, Vityaz and Hjort; in the Indian Ocean:
Vema, East Indian and Diamantina; in the Atlantic Ocean: Cayman and Romanche. All the other
trenches are classified as marginal and mainly related to subduction processes. However, the
structure of the trenches and the nature of their relief are severely complicated because of repeated
secondary tectonic disruptions, the development of faults and shifts in them such as grabens,
uplifts, lateral shifts, etc.

Table 1 gives a list of the deep-sea trenches and the main ocean troughs with an indication
of their greatest depths, the biological studies made in them and the research vessels that
performed this work. The numbers in Table 1 correspond to the numbers on the schematic map
(see Fig. 1) which shows the location of the trenches and the greatest depths of the ocean troughs.
The names of the trenches and troughs and their maximum depths are given per the map data
[Atlantic

9



Page?

TABLE 1.
REGIONS OF THE WORLD OCEAN WITH DEPTHS

OVER 6,000 m , COLLECTIONS MADE IN THEM
OR OBSERVATIONS OF ANIMALS

(COORDINATES AND DEPTHS OF STATIONS
ARE GIVEN IN APPENDIX I)

No. in Trench or trough Greatest depth, m Range of depths Number of catches Research vessels,
order from which benthic or observations years of operation

or bottom-dwelling
animals were
obtained or observed

1 2 3 4 5 6
Pacific Ocean

1. Aleutian 7822 6296-7286 8T,4B, Vityaz, 1955-1969
IB Thomas

Washington, 1970
2. Kuril-Kamchatka 9717 6080-9530 26T,5B Vityaz, 1949-1966
3. Japan 8412 6156-7587 lL Challenger, 1875

IIT,IB Vityaz, 1954-1976
IT Riofu-Maru, 1981
IT,3B Hakuho-Maru,1981

4. Izu-Bonin 9810 6770-9750 8T Vityaz, 1955-1975
O-several Archimede, 1962,
submersions 1967
2T

5. Ryukyu (Nansei) 7790 6660-7450 3T,3B Vityaz, 1955, 1975
6. Volcano 9156 6330-8540 4T, IB Vityaz, 1955, 1975
7. Mariana 110022 6580-10910 9T,3B Vityaz, 1958,

1975**
0-1 Trieste, 1960
Catches of Thomas
amphipods on bait Washington, 1975
IT

8. Yap 8850 7190-8720 3T Vityaz, 1975
9. Palau 8069 7000-8042 P-l station Spencer F. Baird,

1962
2T Vityaz, 1975

10. Philippine 10265 6100-10210 3T, IB Galathea, 1951
9T,6B Vityaz, 1973, 1975
2B, catch on bait Thomas
and filming of Washington, 1975
animals collected on
bait (at several
stations)

11. Banda (Weber) 7440 6250-7340 3T,2B Galathea, 1951
2T,2B Vityaz, 1973, 1975

12. Imperator 7900 - - -
13. Admiralty 6887 - - -
14. Mussau 7208 - - -
15. Lira 6881 - - -
16. New Britain 8320 7057-8260 P-l station Spencer F. Baird,

1962
17. Bougainville 9103 6920-9043 2T Galathea, 1951

3T Vityaz, 1957
P-l station Spencer F. Baird,

1962
18. Vityaz (East Melanesia) 6150 6135 IB Vityaz, 1958
19. San Cristobal 8487 - - -
20. Santa Cruz (North New 9174 8712-8930 P-l station Spencer F. Baird,

10



Hebrides) 1962
21. New Hebrides 7633 6680-6830 IT Vityaz, 1958

P-l station Spencer F. Baird,
1962
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TABLE 1 (continuation)
1 2 3 4 5 6

22. Tonga 10882 6600-10687 IT Albatross, 1899
4T,2B Vityaz, 1957, 1970

23. Kermadec 10047 6180-10015 6T Galathea, 1952
2T Vityaz, 1958

24. Sedros 6225 - - -
25. Central American 6489 - - -

(Guatemala)
26. Peru 6601 6000-6364 IT Vema, 1958

2T, P-2 stations Eltanin, 1962
15 T, 2B, P-2 Anton Bruun, 1965
stations
2T,3B Akademik

Kurchatov, 1968
27. Chile 8069 6010-7720 IB Dmitriy

Mendeleyev, 1972
IT Eltanin, 1962
2T,2B Akademik

Kurchatov, 1968
Photographs of Thomas
animals collected on Washington, 1972
bait (at 7 stations)

28. Hjort 6727 6070-6650 3T,2B Dmitriy
Mendeleyev, 1976

29. Northwest trough 6987 6010-6340 3T,7B Vityaz, 1955-1968
13T Soyo-Maru,1978-
IT 1980

Kayo-Maru
30. Northeast trough 6741 6017-6282 2T, IB Vityaz, 1955, 1958

3T,2B Thomas
Washington, 1970

31. Central trough 7600 6013-6400 IT, IB Vityaz, 1957, 1970
32. East Mariana trough 6771 6040 IT Vityaz, 1957
33. West Mariana trough 6600 - - -
34. Philippine trough 7559 - - -

Indian Ocean
35. 7209 6433-7160 2T, IB Galathea, 1951

4T,2B Vityaz, 1959, 1962
36. Vema 6492 6160-6300 IT Akademik

Kurchatov, 1967
37. East Indian 6335 - - -
38. Diamantina 7102 - - -
39. North Australian trough 6240 - - -
40. West Australian trou~h 6500 - - -
41. Australian-Antarctic trough 6089 - - -
42. Madagascar trough 6400 - - -

Atlantic Ocean
43. Puerto Rico 8742 6000-8330 IT Albatross-2, 1948

IT Vema, 1959
IT, PI Cheyn,1962
0-2 submersions Archimede, 1964
IT Dmitriy

Mendeleyev, 1969
over 8T John Elliott

Pillsbury, 1969,
1970

4T,2B Akademik
Kurchatov, 1973

12
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TABLE 1 (end)

1 2 3 4 5 6
44. Cayman 7491 6000-6950 2T John Elliott

Pillsbury, 1967,
1975

5T,5B Akademik
Kurchatov, 1963

IT
45. Romanche 7856 6330-7600 P-l station Calypso, 1956

P-l station Cheyn,1961
5T, IB Akademik

Kurchatov, 1967,
1972

46. South Sandwich 8248 6052-8116 3T, P-3 stations Eltanin, 1963
5T,2B Akademik

Kurchatov, 1971
47. South Orkney 7240*** - - -
48. North American trough 6591 - - -
49. Canaries trough 6750 6120 IB Akademik Mstislav

Keldysh, 1981
50. Zeleniy Mys trough 7282 6035 IT Princesse Alice,

1901
51. Brazil trough 6537 - - -
52. Argentina trough 6245 6079 IT Vema, 1959
53. Agulhas trough 6150 - - -
54. Africa-Antarctic trough 6972 - - -
55. South Antilles trough 7756 5650-6070 IT Akademik

(Scotia Sea) Kurchatov, 1971

*T- trawl lines, B - bottom grab, L -lead-line pipe test, 0 - bathyscaphe observations, P -bottom
photographs with animals.
**Vityaz in 1957 also made two trawlings at depths about 9,000 and 10,920 m which produced rocky or
muddy sediments, but no animals were caught [Birstein et al., 1958].
*** In February, 1968 the research vessel Ob' registered three times to the east of the South Orkney
Islands depths 7,200, 7,240 and 6320 m [Vaygachev, 1968]. Successful trawling was conducted in the
South Orkney trench deeper than 6,000 m in March 1989 by the research vessel Dmitriy Mendeleyev.

Ocean 1:20 million, 1974; Pacific Ocean 1:25 million, 1976; bathymetric map of the World Ocean 1:40
million, 1977; Indian Ocean 1:15 million, 1979] and publications [Vaygachev, 1968; Mikhaylov, 1970;
Faleyev et aI, 1977; Leont'yeva, 1985]. Data on the catches of benthic animals are given for Soviet
expeditions based on initial materials and for the other expeditions the sources are indicated in Appendix
I ..

Figures 2-12 show the contours of the majority of the trenches at the isobath 6,000 m (mainly per
the World Ocean map of scale 1:10 million [GEBCO, 1984]; the eastern part of the Cayman trench is
missing on this map and is given approximately per the smaller-scale maps; Hjort trench per [Zhivago,
1978]. These same figures show the stations at which biological work was performed.
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Figure 1. Distribution of Depths over 6 Ian in the World Ocean
The numbers correspond to the trenches and troughs in Table 1.
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Key:

Conventional designations of the research vessels whose stations are indicated in Figs. 2-
12:
1. Vityaz
2. Akademik Kurchatov
3. Dmitriy Mendeleyev
4. Akademik Mstislav Keldysh
5. Galathea
6. Challenger
7. Princesse Alice
8. Albatross
9. Calypso
10. Trieste bathyscaphe
11. Archimede bathyscaphe
12. underwater research vessel Nautilus
13. Albatross
14. Vema
15. Spencer F. Baird
16. Eltanin
17. Chain
18. Anton Bruun
19. John Elliott Pilsbury
20. Thomas Washington
21. Gillis
22. Riofu-Maru
23. Soyo-Maru
24. Hakuho-Maru
25. Kayo-Ivru
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Page 13

Figure 4. Japan and Izu-Bonin Trenches and
Northwest Trough of the Pacific Ocean
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PRe. 4• .sInoHcKHR H Hn3y-BoHHHcKHR )l(eno6a H CeBepO-3aDap;HaJI KOTflOBHHa THXoro OKeaHa

YCnOBHH BHEIIIHEA CPEJij>I

YCJIOBHlI, npH KOTOphIX 06HTaIOT >KHBOTHDIe B rny60KoBo,rulhIX )Keno6ax, B HeKoTophIX

omoweHHlIX BeChMa CXOAHDI.C ycnOBHJlMH Ha a6HccanhHhIX rny6HHax, HO HapJIAY C 3THM

xapaKTepH3YJOTClI H P~OM cBoe06pa3HhIX tIePT, C OAHOH CTOpoHbI orpaHHtDlBaJOlI1HX B03­
...., MO)I(HOCTh cywecTBOB8JUUI B 'lren06ax MHOrHX )IQIBOTl:fhIX (OC06eHHO Ha HX HaH60nh11Dlx

rny6HHax), C ApyrOH - 6narOnpH1lTCTBYJOUUIX 60nee 06HJIhHOMY KOnHlleCTBeHHoMY pa3­

BHTHIO >KH3HH, qeM Ha nO>Ke OKeaHa.

TEMnEPATYPA

TeMIIeparypHDIe YC1l0BH.R: Ha rny6HHax 60nee 6 KM OTnHlIaIOTClI HCK1IlOtDlTenhHOH cTa6HJlh­

HOCTLIO. CYAJI no HMelOIUHMCH AaHHhIM, TeMnepaTypa Ha rny6HHax OT 6 AO 11 KM B pa3HhIX

)Ken06ax H3MeHlIeTC.R: B npenenax OT -0,27 AO +4,49° (Ta6n. 2). 06I.UHH pa3Max H3MeHeHHH

TeMIIepaTyphI BO BceH ynhTpaa6HCCaJlhHOH 30He COCTaBnJleT, TaKHM 06pa30M, MeHee S°,
npHqeM OH nOnHOCThIO yKJIa,Il;hIBaeTC.R: B AHana30H H3MeHeHHH TeMIIe~TyphI Ha a6HccanhHbIX

rny6HHax pa31lHlIHhIX paHOHOB OKeaHa. BenH :>Ire HCKJ1lOlIHTh :>Keno6a baHAa H KaiiMaII, BhJ.ne­

nJllOlltHeclI cpeAH APyrHX :>Keno60B HaH60nee BhlCOKOH TeMIIepaTypoH, H HaH60nee xonOAHo­

BOAHbIH cy6aHTapKTHlIecKHH l())IQ{o-CaHJlBHtIeB )Keno6 C oTpuuaTenhHoH TeMIIepaTypoH BOlaI,

TO MlI Bcex OCTaJIhHhIX 'lreno60B J],Hana30H H3MeHeHHH TeMIIepaTyphI COCTaBHT nHIlIh 2°.
B npeAenax )ICe oTAenhHhIX )l(eno60B TeMIlepaTypa H3MeHJIeTClI eme MeHhwe, H Ha Bcex

rny6HHax OT 6 AO 11 KM HH B OAROM H3 :>Keno60B eeH3MeHeHHlI He npeBhWIaIOT 0,9°.
13



ENVIRONMENTAL CONDITIONS

The conditions under which animals live in deep-sea trenches, in certain respects are very similar
to the conditions at abyssal depths, but they have additional features and a number of unique
characteristics that, on the one hand, limit the possibile existence in the trenches for many animals
(especially at the greatest depths), and on the other hand, are favorable to a more abundant quantitative
development of life than on the ocean floor.

TEMPERATURE

The temperature conditions at depths over 6 km are exceptionally stable. Based on the available
data, the temperature at depths from 6 to 11 km varies in different trenches from -0.27 to +4.49° (Table
2). The overall scope of temperature changes in the entire ultra-abyssal zone is thus less than 5° and it
occurs completely in the range of temperature changes at the abyssal depths of various ocean regions. If
we exclude the Banda and Cayman trenches that have the highest temperature among the other trenches,
and the coldest sub-Antarctic South Sandwich trench with negative water temperature, then the
temperature change range for the remaining trenches is only 2°. The temperature within individual
trenches changes even less, and at all depths from 6 to 11 km, its changes do not exceed 0.9° in any of the
trenches.

19
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Figure 5. Ryukyu, Philippine, Palau, Yap, Mariana, Volcano Trenches, Philippine and East Mariana Trough
20
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Page 15

Figure 6. New Britain, Bougainville, Santa Cruz, New Hebrides and Vityaz Trenches
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Figure 7. Tonga and Kermadec Trenches
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Figure 8. Peru and Chile Trenches
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Pac. 8. >Keno6a nepYaHCKHit H QHJ1HACKHA

PRC. 7. >Keno6a TOHra H KepManeK

XapaKTepHoe WIll rny6HH 60nee 6 KM JlBneHHe - nOCTeneIDIoe nOBbIWeHHe TeMIIepaTypbI
no Mepe YBenHtIeHHJI rny6HHbI, 06ycnoBnelDloe YBenHtleHHeM ,o;aBJIeHHH (aAHa6aTHtIeCKOe
nOBblweHHe TeMl1epaTypbI). II03ToMy' rny6iKC 6 KM TeMIleparypa BOAhI Bcer,o;a HeCKonbKO
BbWle, tleM B a6HCC3JlH Toro )ICe paHoHa OKeaHa. .

IIPH CpaBHeHHH TeMIlepaTypbI B pa3HbIX )l(en06ax Ha CXOAHhIX rny6HHax BH,lijIO, 1lr0,
KpoMe cy6aHTapKTHlIecKHx )Keno60B lO)IQ{o-CaH].'UJHqeBa H XbOpT, HaH60nee XonOp;HOBO,o;HDI­
MH JlBnmoTCJI )l(eno6a KepMa,o;eK, TOHra H HBaHcKHH, 'ITO OUbHCHJleTCJI HaH60nbweH ,o;0CTYn­
HOClDlO 3THX )f(eno60B 1J)1J1 npoHHKHoBeHHH B HHX XOnOAHhIX rny6HHHbIX aHTapKTHtIeCKHX
BoA. HaH60nee BblCOKaH TeMl1epaTypa CBOHCTBeHHa )l(eno6aM KaHMaII H EaHJJ;a. 06a 3TH
>Ken06a OT,neneHhI OT OTKpbITblX paiiOHOB COOTBeTCTBeHHO ATnaHTHlIecKoro WlH HH,rutiicKoro
H THxoro OKeaHOB OTHOCHTenbHO MenKOBO,D;HhIMH nponHBaMH C rny6HHaMH, He npeBbIWalO­
lUHMH rny6HH 6aTHanbHOH 30HhI. IT03TOMy B 3TH )Ken06a He MOryr npoHHKaTb XonOAHhle
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Depths over 6 kIn have a characteristic feature of a gradual rise in temperature as the depth
increases due to a rise in pressure (adiabatic temperature rise). Water temperature below 6 kIn is
therefore always somewhat higher than in the abyssal of the same ocean region.

25



It is apparent from a comparison of the temperature in various trenches at similar depths that,
except for the sub-Antarctic trenches of South Sandwich and Hjort, the coldest are the trenches of
Kermadec, Tonga and Yavan due to the greatest accessibility of these trenches to the penetration of cold,
deep Antarctic water. The highest temperature is inherent to the Cayman and Banda trenches. Both of
these trenches are separated from open regions respectively of the Atlantic or Indian and Pacific Oceans
versus the relatively shallow straits with depths below the bathyal zone. Cold

26
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deep water of Antarctic origin therefore cannot enter these trenches, and the sources of deepwater
formation in these trenches are apparently limited to the local regions in which they are located. Due to
the isolation of these trenches to the shallow thresholds from the open ocean abyssal zone, they may be
called "pseudo-hadal" by analogy with the names "pseudo-bathyal" and "pseudo-abyssal" as understood
by A. P. Andriashev [1979].

The Bougainville trench (and, apparently, other Coral Sea trenches) is characterized by somewhat
higher temperature versus the other trenches, which is also probably explained by the relatively low
accessibility of the Coral Sea basin to the deep waters of Antarctic origin [Leont'yeva, 1985].

Figure 9. Northwest (A), Northeast (B) and Central (C) Pacific Ocean Troughs

27
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PIle. 9. CeBepo-3ana,tXHaJI (A), Cesepo-BOCTO'lHU (5) H UeHTpaJILHU (B) KOTnOBHHLI THxoro OKeaHa
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conEHOCID

rIIy6HHHble BO,nb1 aHTapKTHQeCKOrO npoHcXO~eHWIH HCTOllHHKH <l><>pMHpoBaHHR rny6HH­

HbIX' BOA 3THX >Ke1l060B, BHWlMO, OrpaHHqeHhI 1l0KaJIbHbIMH paHOHaMH, B KOTOpbIX OHH

paCn01l0)K'eHhI. BcneACTBHe H301lJlU,HH 3THX :>Ke1l060B MellKOBOAHbIMH noporaMH OT OTKpbITOH

OKeaHHlIeCKOH a6HCC31lH K HHM MO)lQ{O 6hDlO 6bI npHMeHHTL Ha3BaHHe "nceBAOxa,D;31lLHhIe"

no aHanOrHH C Ha3BaHHRMH "nceBA06aTHaJIb" H "nceBAoa6HCCaIIb" B nOHHMaHHH A.n. AHn­

pHJIWeBa [1979].
H3 npyrHx :>Kello60BHecKollbKO 601lee BbICOKOH TeMIlepaTypoH xapaKTepH3yeTcR ByreH­

BHJIbCKHH )Ke1l06 (H, BHWfMO, ApyrHe )l(ello6a KopannoBoro MOP.R), lITO, BepoHTHO, TaK)Ke

OObJlCHJleTCR OTHOCHTellbHO MaJIOH ,o:OCT)'IlHOCThlO 6acceiiHa KOpaIInOBOrO MOpJl1J)IR rny6HH­

HhlX BOA a.HTapKTHlleCKOrO npoHCXO)KAeJUfR [neOHTheBa, 1985].

nO MHOrOllHC1IeHHbIM H3MepeHHJlM, npoBeAeHHhIM BO MHOrHX )Ken06ax (naHHbIe pa3HhIX

3KcneAHUHH CyMMHpoBaHbI B CB0w<e [neoHTbeBa, 1985]), cone.Hocn Ha rny6HHax OT

6 ,0:0 10 KM npaKTHQeCKH He OTnHlIaeTCR OT HOpMaJIbHOH OKeaHHQeCKoH. B no,o:3.Bn.RlOlUeM

601lbWHHCTBe )l(eno60B OHa COCTaBJI.ReT OKono 34,7%
0 C KOlle6aHHRMH OT 34,64 ,0:0

34,81 %
0 • CaMas HH3Ka.R COlleHOCTh 06Hapy)l(eHa B )l(ello6e Ba~a - OT 34,58 no 34,67%

0 •

llnR )Kello60B, paCn01l0:>KeHHbIX B TponHlIeCKOH ATllaHTHKe, ~apaKTepHo He3HallHTellLHOe

nOBbWIeHHe COlleHOCTH no cpaBHeHHJO C ,o:pyrHMH )l(ell06aMH: B :>Kello6e POMaHW - OT 34,67
,0:0 34,96%

0 , B IIY3pTo-PHKo - 34,80-34,89%
0 H HaH60llee BhICOKaJI B )l(ello6e KaHMaH ­

34,99-35,00%
0 • KaK BHAIlO H3 3THX uH<PP, H3MeHeHH.R COlleHOCTH Ha Bcex rlly6HHax YllbTpa­

a6HccanH B 601lLWHHcTBe )Kello60B COCTaBllJlIOT rtfeHee 0,2%
0 , HO Aa)Ke C yqeToM KpaHHHX

nOKa3aTeJleH B )Kello6ax C OTllH'IaIOmeHC.R COlleHOCThlO OHH He npeBblllIalOT 0,42%
0 • TaKHe

H3MeHeHHJI COlleHOCTH He Moryr OKa3bmaTb BllHmmJl Ha pacrrpoCTpaHeHHe ,o:a)l(e HaH60nee

CTeHoranHHHhIX MOpcKHX OpraHH3MOB.

COnep)l(3HHe paCTBopeHHoro B BOne KHCJ10pona Ha Bcex rlly6HHax OT 6 ,0:0 10 KM no,o:­

Bep)l(eHO 3Ha1lHTellLHbIM KOneOOHHJIM B Pa3}{})IX )Keno6ax H ,o:a)Ke no H3MepeHHJlM, npoBeAeH­

HbIM B pa3Hoe BpeMR HJIH B pa3HhIX yqacTKax 0JUloro H Toro )Ke )Ke1l06a (,o:amlhIe pa3HhIX

3Kcnenmudi c)'MMHpoBaHhI B CBOAKe [neoHTLeBa, 1985]). YqaCTKOB C ,o:e<pHUHTOM KHC1IO­

po,o:a B 'npHAOHHOM cnoe BOAbI Ha yllbTpaa6HCCaJIbHhIX rny6HHax ,0:0 CHX nop HH pa3Y 06Hapy­

)l(eHO He 6hmo. HaH60nee BhlCOKHM co,o;ep)KaJUfeM O2 xapaKTepH3YJOTCJI cy6aHTapKTHtleCKHe
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SALINITY

Based on numerous measurements made in many trenches (the data from different expeditions are
summarized in [Leont'yeva, 1985], the salinity at depths from 6 to 10 kIn essentially does not differ from
the normal ocean levels. In the majority of the trenches, it is about 34.7 0/00, fluctuating from 34.64 to
34.81 0/00. The lowest salinity was found in the Banda trench, from 34.58 to 34.67 0/00. The trenches
that are located in the tropical Atlantic are characterized by a slightly higher salinity versus the other
trenches: in the Romanche trench from 34.67 to 34.96 0/00, in Puerto Rico 34.80-34.89 0/00, and the
highest in the Cayman trench, 34.99-35.00 0/00. It is apparent from these numbers that salinity changes
at all depths of the ultra-abyssal in the majority of the trenches are less than 0.2 0/00, but even taking into
consideration the extreme indicators in the trenches with distinguishing salinity, they do not exceed 0.42
0/00. These salinity changes may not affect the dispersion of even the most stenohaline marine
organisms.

OXYGEN

The content of oxygen dissolved in water at all depths from 6 to 10 kIn is subject to extreme
fluctuations in various trenches and even based on measurements made in different seasons or in
different sections of the same trench (the data from various expeditions are summarized in [Leont'yeva,
1985]. No sections have yet to be found with a shortage of oxygen in the benthic water layer at ultr­
abyssal depths. The highest O2 content is characteristic for the sub-Antarctic

28
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Figure 11. Sub-Antarctic Trenches of South Sandwich (A) and Hjort (B)
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PIle. 11. CY6aHTapKTH'IecKHe >Keno6a IO>K.
HO-CaHABJf1IeB (A) t XbOpT (E)

)l(eno6a lO)l(Ho-CaH;:lBHQeB H XbOpT H )Keno6a KaHMaH H llyJpTO-PHKO - OT 4,9 no 6,9 MJI/n,
HJlH oK'ono 65-70% HaCbnueHHJI, H na)J(e 6onee. JIHlI..Ib HeMHOrHM MeHbllWl KOHUeHTpauwI
O2 06Hap)')KeHa B :>Ken06ax KepMaAeK, TOHra H .RsaHcKoM - 4,0-4,7 MJI/n, HrrH OKono
5S -63% HaCblLUeHHJI.

CaMaJI JDl3KaJI KOHUeHTpalJJUl O 2 o6Hapy)KeHa B )KeJIo6e BaHAa: no AaHHbIM BOCbMH
H3MepeJDIH, npoBeAeHHbIX B JTOM )Keno6e rny6)KC 6 KM lJenIpbWl 3KcnenHJ,UUIMH, KOH­
ueHTpaUHJI O2 6bDla 2,03-2,38 MJI/n, HJIH 27-32%. OABaKO H JTOrO KOnHlJeCTBaKHC1IopoAa
OKa3bIBaeTCJI AOCTaTOllHO 1J)11i CYIUeCTBOBaHHJI Ha ABe xren06a BaHAa $ayabI He MeHeeo6HJ11»­
HOH H pa3HOo6pa3HOii, qeM BO MHOrHX ~pyrHX )Keno6ax. OCTaIIbHbIe iKeno6a xapaKTepH3y­
IOYCR npoMe>KYYOtlHlJIMH nOKa3aTenJIMH. O.lXHaKO Kone63.HHJl3THX nOKa3aTeJIeH, nOlIyqeHHhIX
B pa3HbIX )"I8CTKax )KCn06a, B pa3Hoe BpeMjl' H Ha pa3HhIX rny6HHax, Moryr 61»ITh BbIpa)KemI
B Pa31IH'lHOH CTeneHH•. TaK, HanpHMep, B cI>HnHnmmcKoM )l(e1I06e no 25 H3MepeHHJlM, npo­
BeneHHblM Ha nnH CTaHUHJlX JKCneAHUHeii Ha "fanaTee" [Kiilerich, 1964], H no 20 H3­
MepeHHJlM TpeX npyrHX JKCnen.HIJ,HH (CM.: [neOHTheSa, 1985]) KOHUeHTPauKR O2 COCTaB­
lIMa OT 2,26 Ao 3,60 MIl/n, HJIH OT 30 no 47% HaCbuueHHJI. 3TH nOKa3aTenH AJlJl )Keno60B
KypHJIo-KaMtIaTCKoro H AneyrcKoro 6bIJIH COOTBeTCTBeHHO 2,36-4,32 MJI/n (31-..56%)
H 2,99-3,92 MJI/n (39-51%). CxoAHl»le nOKa3aTeJIH 6bI1IH non)'lleHbI pa3HbIMH 3KcneAH­
IUUlMH H 111111 MapHaHCKOrO 'lrenooo (3,07-4,42 MJI/n) .UnJl cocenHero CHHM )l(eno6a llanay
"BHTJl3eM" B 1957 r. 6bDlH nonyqeHbI ooH3KHe BenHlIHHbI AJIJI rny6HH 6-8 KM - 3,66­
3,71 MJI/n, H1IH HeCKonbKO MeHbwe 50% HaCbIII.\eHWI. OABaKO CnyCTJI MID neT JKCne,tUf­
UHeii Ha cYABe "CneHcep <1>. B3PA" Ha Tex )I<e rny6HHaxB 3TOM>Keno6e 6bV1a 06Hapy)KeHa

19



trenches of South-Sandwich and Hjort, and the Cayman and Puerto Rico trenches from 4.9 to 6.9 mVI or
about 65-70% of saturation, and even more. A slightly lower O2 concentration was detected in the
trenches of Kermadec, Tonga and Yavan, 4.0-4.7 mIll, or about 55-63% saturation.

The lowest O2 concentration was found in the Banda trench: based on the data from eight
measurements in this trench at a depth over 6 km by four expeditions, the O2 concentration was 2.03-2.38
mVI, or 27-32%. However, there was sufficient oxygen in this quantity for the existence on the floor of
the Banda trench of no less abundant and diverse fauna than in many other trenches. The other trenches
are characterized by intermediate indicators. However, the fluctuations in these indicators that were
obtained in different trench sections, in different seasons and at various depths could be expressed to a
varying degree. For example, in the Philippine trench, based on 25 measurements made at five stations by
the Galathea expedition [Kiilerich, 1964] and 20 measurements of three other expeditions (see:
[Leont'yeva, 1985], the O2 concentration varied from 2.26 to 3.60 mIll, or from 30 to 47% of saturation.
These indicators for the Kuril-Kamchatka and Aleutian trenches were respectively 2.36-4.32 mVI (31­
56%) and 2.99-3.92 mIll (39-51%). Similar indicators were obtained by various expeditions for the
Mariana trench (3.07-4.42 mIll) as well. For the neighboring Palau trench, Vityaz in 1957 obtained close
levels for depths 6-8 km, 3.66-3.71 mIll, or slightly lower than 50% saturation. However, five years later,
the expedition on the vessel Spencer F. Baird at the same depths in this trough detected

31



Page 20

Figure 12. Cayman and Puerto Rico Trenches (A) (expedition Chain: a--dredging, b--photograph), Romanche trench (B), C, D--troughs:
Canaries, Zeleniy Mys (C), Argentine (D)
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TABLE 2
WATER TEMPERATURE IN DEEP-SEA TRENCHES

Trench Depth, m Temperature, °C Date Research Vessel
Aleutian 6328 1.78 02/1958 Vityaz
Kuril-Kamchatka 6000-9000 1.65-2.15 06/1953 Vityaz
Japan 6000-6680 1.60-1.74 1954, 1961 Vityaz

Riofu-Maru
Izu-Bonin 7305 1.54 10/1955 Vityaz

9180 2.36 08/1962 Archimede
Bathyscaphe

Northwest trough 6025 1.54 03/1959 Vityaz
Pacific Ocean 6660 1.84 10/1955 Vityaz
Ryukyu
Philippine 6000-10,035 1.84-2.48 05/1930 Snellius

6000-9864 1.85-2.56 07-08/1951 Galathea
Volcano 6080-7265 1.53-1.72 10/1955 Vityaz
Mariana 6000-8805 1.57-2.05 08/1957 Vityaz

10,910 2.4 01/1960 Trieste
Bathyscaphe

Palau 6000-7322 1.64-1.84 08/1957 Vityaz
Bougainville 6000-8725 2.29-2.76 10/1951 Galathea

6000-8700 2.21-2.70 03/1952 Vityaz
Tonga 7428-9318 1.40-1.74 03/1952 Galathea

6000-8820 1.14-1.54 12/1957 Vityaz
Kermadec 6000-8845 1.22-1.68 03/1952 Galathea

6000-7293 1.10-1.64 01/1958 Vityaz
Banda 6,000-7,293 3.43-3.63 09-10/1930 Sellenius

6,000-7,213 3.43-3.58 09/1951 Galathea
Hjort 6,200 0.76 07/1976 Dmitriy

Mendeleyev
Yavan 6,103-7062 1.36-1.52 09/1951 Galathea

6,040-6,813 1.25-1.31 02/1959 Vityaz
Puerto Rico 6,065-8,225 1.98-2.35 02/1973 Akademik

Kurchatov
Cayman 6,200-6,900 4.46-4.49 03/1973 Akademick

Kurchatov
South Sandwich 6,047-7390 -0.27- -0.09 1963, 1964 Eltanin

6,697-7,060 -0.23- -0.14 12/1971 Akademik
Kurchatov

Note. Expedition data: Akademik Kurchatov--Filatova, Vinogradova, 1974; Arsen'yev et al., 1975a, b; Archimede--Cherbonnier, 1964;
Vityaz--Bogoyavlenskiy, 1955; Bogorov, Kreps, 1958; Leont'yev, 1960; Galathea--Bruun, Kiilerich, 1955; Kiilerich, 1964; Dmitriy
Mendeleyev--Leont'yeva, 1978; Eltanin--Jacobs, 1965 [in: Filatov, Vinogradova, 1974]; Riofu-Maru, Masuzawa, Akamatsu, 1962; Snellius,
Riel et al., 1950; Trieste, Piccard, Dietz, 1963.
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a considerably lower 02 concentration, 0.92-1.35 mIll, Le., averaging about 15% saturation [Leont'yeva,
1985]. This is the orlly incidence of such a strong divergence in the data of different expeditions and such
a severe drop in the 02 concentration. Nevertheless, even such a low 02 concentration did not adversely
affect the animal population in the trench; at the same time, this station obtained numerous photographs of
the bottom which depicted abundant and diverse fauna [Lemche et aI., 1976]. Numerous animals were
collected in 1975 in this same trench during two trawlings conducted by Vityaz [Beliaev, Mironov,
1977a].

Thus, based on temperature, salinity and oxygen content the water of the deep-sea
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trenches are not distinguished by any specific features and these factors may not have a limiting impact on
the development of life in the ultra-abyssal depths versus the abyssal. In the same way, the complete
absence of light is characteristic not only for the depths of the trenches, but also for the abyssal zone
depths.

CURRENTS

As a result of a comprehensive review of the conditions in deep-sea trenches, V. G. Bogorov and
Ye. M. Kreps [1958] concluded that the mixing of water in them encompasses the entire water mass to the
very bottom and occurs relatively rapidly. This allowed these authors to conclude that radioactive wastes
could not be buried in the trenches. The oxidized layer on the surface of the benthic deep-sea trench
sediments also indicates the mobility of water of the actual near-bottom layer [Bezrukov, Petelin, 1962].

During descents of the Archimede bathyscaphe in 1962 to the almost maximum depths of the
Kuril-Kamchatka and Izu-Bonin trenches, currents were found near the bottom whose velocities reached
0.2 knots, i.e., about 10 cm/sec [Anonym, 1962]. Based on the changes at the bottom of the Philippine
trench in different sections at depths from 9,600 to 9,800 m, currents were found with average speed of
1.8-7.5, and maximum up to 31.7 cm/sec [Hessler et aI., 1978].

Based on a review of numerous hydrological data and data of V. V. Leont'yeva [1985] it is
concluded that the deep-sea trench waters are subject to mixing and participate in the overall ocean water
circulation.

HYDRODSTATIC PRESSURE

A factor that distinguishes the ultra-abyssal zone from all the overlying ocean layers is the
hydrostatic pressure which continually increases with depth. It is common knowledge that pressure
increases by 1 atm for every 10 m increase in depth, and at depths 6,000-11,000 m reaches enormous
levels of 600-1,100 atm. For organisms inhabiting almost 98.5% of the ocean floor and in the water mass
comprising over 99% of the ocean, regions with this pressure are beyond the normal existence conditions
both now and during the entire evolution path of these organisms. It is therefore a priori undoubted that
only comparatively few organisms could adapt to such unusual conditions for the overwhelming majority
of the ocean's population.

Chapter 10 will cover the role of pressure as an environmental factor.

FLOOR RELIEF

The deep-sea trench floor relief is distinguished by extreme diversity and complexity, and has a
number of features that are common for all or the majority of trenches. "All trenches have extended
outlines ...Their length fluctuates from one-two hundred to two-three thousand kilometers ...All trenches
are very narrow. Their width on the isobath 6,500 m for the most part does not exceed several dozen
kilometers. The trench slopes have a slightly complex profile that is more gently sloping in the upper
section, and steeper in the shallower section. Their average steepness fluctuates from 5 to 15°, but the
slopes are usually divided into a number of steep projections and gently sloping steps within which the
incline may fluctuate from several minutes to 45° and more. The height of the steep, almost sheer
projections reaches 1,000-1,500 m in places. The trench cross profiles have a characteristic V-shape, but
they are also characterized by a narrow, flat floor which is a surface of sedimentary mass that fills the
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deepest part of the trenches. For the most part, the width of the flat floor is very small, about 2-5 kIn, but
local expansions are observed up to 20-30 kIn" [Udintsev, 1962, p. 58-59]. The greatest width
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about 40 lan, is found in the floor of the Puerto Rico trench [Heezen, Laughton, 1963]. The greatest
trench depths are often several separate basins that are divided by shallower depths. Descriptions of the
floor relief and numerous cross profiles of the Pacific Ocean trenches showing their extremely
complicated relief are given in the monographs of G. B. Udintsev [1972], as well as the publications of A.
Kiilerich [1959], R. Ficher and R. Raitt [1962] and D. Kheys [1970].

SEDIMENTS

The trench floor and their gently slope steps are characterized by fine-grained noncalcareous
sediments of aleurite-argillaceous and argillaceous silts. Sedimentation often does not occur at all on the
steep projections of the slopes. The trench slopes are therefore characterized by numerous sections with
base rock exposed outcroppings [Bezrukov, 1955, 1957, 1970]. Numerous bedrock fragments and stones,
etc. are found on the trench floors. They fall there from the slopes due to underwater rockslides and are
also brought from shallow depths by suspension currents caused by the high seismic activity in the trench
zones [Petelin, 1960; Bezrukov, Petelin, 1962]. The numerous residues of aquatic and land vegetation
that have been repeatedly found on the trench floor by various expeditions witness to the abundant
removal into the coastal hadal trenches from the shallows and even from the land (see, e.g.: [Bruun,
1958; Wolff, 1975; Wolff, 1976b, 1979]. Redeposition of sediments via removal is apparently a normal
phenomenon for trenches [Larsen, 1968].

The rates of sedimentation on different sections of the slopes and trench floor may differ
considerably depending on the nature of the relief even up to local absence of current sediments
[Bezrukov, 1955]. Several direct analyses of the sedimentation rate (by ion-thorium method) showing
levels from 0.5 to 6.3 mm in 1,000 years have been obtained for trench slopes in the northwest Pacific
Ocean.

There are no known direct analyses of the sedimentation rate for the trench floor by radioactive
methods, but based on lithological data of sediment columns, the sedimentation rate on the floor of the
Kuril-Kamchatka trench varies from 5-10 to 50-1,000 mm over a century [Bezrukov, Romankevich,
1970] which is considerably greater than the levels for abyssal ocean depths. The trenches on the whole
are thus ocean regions where the sedimentation rates are considerably higher than on the bed [Bezrukov et
aI., 1961; Zverev et aI., 1961; Bezrukov, Romankevich, 1970; Lisitsyn, 1971].

It may be stated that the deep-sea trenches are giant sedimentation tanks that accumulate both
particles from the water surface layers, and those transported from the ocean bottom sections adjoining
the trenches. Everything that somehow falls into the deep-sea trenches to depths below the neighboring
sections of the ocean bottom remain at these depths, thus determining the high sedimentation rate on the
trench flat floor.

The complex relief of the trenches, the related differences in the sedimentation rate in various
sections, and the diverse types of substrate from fine-grained silts to solid exposed surfaces, as well as the
ground vegetation residues create in the trenches diverse ecological niches that promote the existence of
the most ecologically diverse benthic population. Intensive sedimentation, and consequently, the
abundance of nutrients coming to the bottom in the marginal trenches located in the highly productive
ocean zones should ensure the abundant development of the animals inhabiting them.

Sediments of the trench floor located in the ocean productive regions are characterized by a
considerably higher Corg content than sediments in ocean bed regions that are far from the shores
[Romankevich, 1970, 1977].
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In addition to the impact of high pressure that limits the qualitative diversity of the ultra-abyssal
population, there are also conditions in a number of trenches that foster abundant quantitative
development of those animals that could adapt to life under extremely high pressure conditions, and
diversity of their life forms.

SEISMIC ACTIVITY AND VOLCANISM

A characteristic map of essentially all the deep-sea trenches, their location in the high seismic
activity and volcanism zones is given in [Udintsev, 1955; Rikitake, 1970; Sayks, 1970; Menard, 1971;
Khain, 1973; Shepard, 1976; Ballard, Emory, 1976; Jumars, Hessler, 1976; et all. It follows from these
publications that under the trench floor and on the boundary of the island curves and trenches earthquakes
are usually noted with a comparatively shallow depth of the foci (50-150 kIn). General earthquake foci
and active volcanoes confined to the island curves are graphically illustrated in Fig. 13-15. Volcanogenic
material is a significant filler of the trenches

Figure 13. Relationship between Deep-Sea Trenches in the Marginal Sections
of the Pacific Ocean and Earthquakes
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Key:
1. trench
2,3. earthquakes
2. medium-focal
3. deep-focal [per: Shepard, 1976]
4. Aleutian
5. Kuril-Kamchatka
6. Japan
7. Nansei
8. Mariana
9. Philippine Mindanao
10. Zondskiy
11. Tonga
12. Kermadec
13. Central American
14. Peru
15. Chile
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TaKHM 06p830M, HaPsro' C BJIHJDDIeM BIaICOKOrO AaBJIelDlJl, orpaHJf1lHBaIOIUHM KatleCT­
BelUloe pa3Hoo6pa3He HaceneHlul ym.rpaaooccanltHoH 30HI»I, B plAe xeeno60B cyuxeCTBYJOT
H ycnOBHJI, cnOC06cTB)'IOlUHe 06HnltHOMy KOnH1feCTBeHHOMY pa3BHTHIO Tex XCHBOTHl»IX,
KOTopwe CMOrnH npHcnoco6HThCJI K )l(H31U1 B ycnOBKJIX KpaiiHe BIJICOKOra AaBJIeHHJI, H

pa3Hoo6pa3H1O HX )1Q13HellHWX 4JopM.

CEACMH'lECKAJI AKTHBHOCTh H BYIlKAHH3M

XapaKTepHaJ[ qapra npalCTH1IeCKH Bcex rny60KoBoAHl»IX :xceno60B - HX paCfionoxceHHe
B 30Hax BhlCOKOH ceHCMH1IeCKOH aKTHBHOCTH H ByJlKaHH3Ma [YAHHUeB, 1955; PHKHTaKe,
1970; CaiiKC, 1970; MeHapA, 1971; XaHH, 1973; lIIenapA, 1976; Ballard, Emory, 1976;
Jumars t Hessler, 1976; HAP.]. leaK cneAYeT H3 nepe1lHcnelUlJJIX pa60T, fiOA ~OM )l(eJIo60B
H Ha rpaHHIle OCTpOBHIaIX TJYf H >Keno60B o61JAH0 OTMetWOTCJI 3eMJIeTpJlCeHHJI co cpaBHHTenlt­
HO He60nltWOH rny6HHoH 01l3l"0B (SO-ISO KM). 06H11He 01llrOB 3eMJIeTpJlceHHii H AeHCTB)'IO­
11UIX BynKaHOB, npHypo1leHHJ»IX K OCTpOBHYM AYI'aM, HarnJlAHo BHJlHO H3 pRe. 13-15.
B 3anOJIHeHHH X<eIIo60B B 3Ha~enI»HOM KOIIHlIecme yqaCTByeT~ynKaHOreHHIJIiiMaTepH3JI

... '
o :1

• 3

PIle. 13. ClUI3& rny60XQBOnHWX >Ken060B KpaeBLIX qaCTeR THXoro OKeaHa c 3eMneTpJlCeHHJlMH

1 - )l(eJIo6a; 2,3 - 3eMneTpIlCeHWI: 2 - cpeJJ,He4>oKycHhle, 3 - rny60Ko4»oKycHhle (no: lIIenapA, 1976]
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Figure 14. Volcanism and Earthquakes in the Kuril-Kamchatka Trench Region

Key:
1-3. earthquake epicenters with focal depth 0-60 km (1), 61-300 km (2), over 300 km (3)
4. active land-based earthquakes
5. underwater volcanoes [per: Udintsev, 1955, simplified]

[Khain, 1973]. Among the thin silts of the deep-sea troughs accumulations are often found of argillaceous
pellets and large boulders up to tens of centimeters in size, argillites, tufas and effusive rocks that could
only be brought in by underwater slides [Bezrukov, 1970]. A. P. Lisitsyn [1971] also notes the major role
of similar processes.

This feature is important for the organisms occupying the trenches because the frequent
earthquakes are related to the constantly developing turbidity currents, slides and collapses, that
considering the complex relief of the trenches and the often great steepness of their slopes could acquire
the nature of mud slides that occur in mountain regions on the Earth's surface, and could cause
catastrophic consequences, even the complete death of the animal population on significant sections of the
trench floor. The following data could indicate the scales of these phenomena. In the period from 1900
through 1950 in Japan (primarily in its Eastern section) and in its adjoining Pacific Ocean region there
were over three thousand strong earthquakes and moderately strong earthquakes [Rikitake, 1970]. The
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PRe. 14. BynKaHH3M H 3eMneTpJlCeHHJI B paJtoHe KypHJlo-KaMlIaTcKoro )Keno6a

1-3 - 3n~eHTPbl 3eMJIeTpJlCeHHH C rny6HHoH oqara 0-60 KM (1). 61-300 KM (2), 60nee 300 KM (3) ;
4 - AeHCTBYJOl1\He lIynJ<8HbI CYWH; 5 - nOABOAHhl~ By1tKaHhl [no: Y.a;HHQeB, 1955 - ynpo~eHo]

[XaHH, 1973]. CpenH TOHKHX HJlOB rJIy60KOBOAHhIX :>KeJIo60B HepenKO BCTpe'lalOTCJI CKon­

neHHJI rnHHJlHhIX KaTyHOB H KpyItHhIX BaJlyHOB pa3MepoMno AeCJlTKOB CaHTHMeTpoB, aprH1I­

nHTOB, TYcPOB H 3cPcPY3HBHhIX nopon, KOTophle MornH 6bITb npHHeceHhI TO~bKO n0nBOnHhIMH

OnOn3W1MH [Be3pyKOB, 1970]. BonbmylO ponb nOn06HhIX npoueccoB OTMeqaeT H A.n. JIH­
CHUhDl [1971].

)l)IJI HacenmoWHx )l(en06a OpraHH3MOB 3Ta OC06eHHOCTb :>Keno60B Ba)KHa nOToMY, lITO

C lIaCTHhlMH 3eMJIeTpJlCeHHJlMH CBJl3aHbI nOCTOHHHO B03HHKalOIUHe MyTbeBble nOTOKH (tur­

bidity currents), onon3HH H 06BaJIhI, KOTopble npH CnO)lQ{OM penbecPe )Keno60B H HepenKO

6onbwoH KpyrH3He HX CKJIOHOB Moryr npHo6peTaTb xapaKTep ceneH, npoHcxownuHX B

ropHhIX - paiioHax Ha nOBepXHocTH 3eMJ1H, H BbI3hIBaTb KaTaCTpocPHtIeCKHe nocnenCTBHJI

BMon no nonHoH rH6enH )l(HBOTHOrO HaCeneHHJI Ha 3HatUfTenbHb~yqaCTKaXnHa )Keno60B.

o Macurra6ax 3THX JlBneHHH MO>KHO CynHTb no cnenyroUlHM AaHHhIM. 3a nepHoA C 1900 no

1950 r. B HnoHHH (B OCHOBHOM B ee BOCTOllHOH 'laCTH) H B npHJ1eraJOweM K HeH paHOHe

THxoro OKeaHa npoH30lll1l0 60nee TpeX ThICJlQ CH1IbHbIX H yMepeHHo CHJ1bHbIX 3eMJIeTp1lce­

HUH [PHKHTaKe, 1970]. TOJIbKO B pe3ynbTaTe O,lUloro CH1IbHOrO 3eM1IeTpJlCeHHJI B HnoHHH

B 1923 r. 06'beM nepeMeweHHbIX OnOn3H11MH OCa)l;KOB B 3aJIHBe CaraMH AOCTHr orpoMHOH

BenHtlHHhI - 710 KM3 (CM.: [Be3pYKOB, 1970]/).
BepoJlTHO, pe3ynbTaTbI CH1IbHbIX 3eMJleTpJlCeHHH, npoHcxoMIUHX B HenocpeACTBeHHOH
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volume of sediment slides moved as a result of one strong earthquake in Japan in 1923 in the Gulf of
Sagami reached enormous levels, 710 kIn3 (see: [Bezrukov, 1970]).

Probably, the results of the strongest earthquakes that occurred in direct
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Figure 15. Epicenters of Deep-Focal and Medium-Depth Earthquakes in
the Japan Region and Adjoining Waters in 1926-1956 [per: Rikitake, 1970]
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Key:
1. 60-100
2. 101-200
3. 201-300
4. 301-400
5. 401-500
6. >500km
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PRe. IS. 3nHueHTpLI rny6oKocl>OKYCHLIX H cpeAHeA rny6RHLI 3eMneTpJlCeHHA B paAOHe .SInoHHH H npHJIe­
)l(alllHX BOA 3a 1926-1956 IT. [no: PHKHTaKe. 1970]

1 - 60-100; 2 - 101-200; 3 - 201-300; 4 - 301-400; 5 - 401-500; 6 - > 500 KM
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proximity to the trenches could elicit in them such catastrophic consequences. It is apparently this type of
slide that is related to the detection [Bandy, Rodolfo, 1964] in the surface layer of the ground obtained
from a depth over 6 kIn in the Chile trough of a whole complex of comparatively shallow Foraminfera
with calcareous shells that is not irlherent to these depths. The slide results probably also explain the
absence of other trawling catches obtained by Vityaz in 1957 from depths about 9 and 11 kIn from the
bottom of the Mariana trench [Birstein et aI., 1958].

It is indicative, however, that trench floor sections on which animals were buried due to slides are
apparently populated comparatively rapidly by animals from neighboring sections that were not exposed
to the slide effect. This is indicated by the extreme rarity of trawling catches from the ground, but without
animals. We do not know of any other similar cases except for the two aforementioned catches in the
Mariana trench.

AGE OF THE TRENCHES

Figure 16. Diagram Explaining the Development of a Marginal Trench by
Subduction of One Lithospheric Plate under Another [per: Menard, 1971]

Key:

1. Lithosphere
2. Asthenosphere
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611H30CTH OT )l(eno60B, MOryT BbI3bman B HHX CTOnb )ICe KaTaCTpocPH1feCKHe nocneACTBHJI.
llO-BHAHMOMY, HMeHHO C TaKoro poAa OnOn3HeM CBH3aHO 06Hapy)l(eHHe [Bandy, Rodolfo,
1964] B nOBepXHOCTHOM cnoe rpyHTa, nonyqeHHoro C rny6HHbI 60nee 6. KM B 'IHJ1HHCKOM
)l(enooo, HecBoHcTBeHHoro TaKHM rny6HHaM n~noro KOMIlJleKCa CpaBHHTenbHo MenKOBoA­
H&IX 4>opaMHHH~ep C H3BeCTKOBOH paKOBHHOH. BepoJITHO, pe3ynbTaTaMH onon3HeH OObHC­
HJletCH H oTcyrCTBHe XGlBOTHblX B nonyqeHHbIX "BHTJI.3eM" B 1957 r. ABYX TpaJIOBbIX yno­
Bax, npHHecIlIHx rpYHT C rny6HH OKono 9 H OKono 11 KM co ,D,Ha MapHaHCKOrO )l(eJIo6a
[BHpWTeHH HAp., 1958].

lloKa3aTenhHo, o,tUIaKO, tfTO yqaCTKH ,tUfa )l(en06a, Ha KOTOpbIX B pe3ynbTaTe onon3HeH
npoHcxOAHT 3axopoHeHHe XGlBotHblX, BHARMO, cpaBHHTenbHo 6&ICTpo 3acenmoTCJI xamOT­
HbIMH H3 coceAHHx, He nOABeprllDfXCH B03AeHCTBHIO Onon3HJ[ yqacTKOB. 06 3TOM CBHAeTenJ.­
cTByeT tq>e3B&ItlaHH3JI peAKOCTb TpanoBbIx ynOBOB C rpyHToM, HO 003 )KHBOmbIX. KpoMe
nsyx ynOWIHyTbIXBbIwe 110BOB B MapHaHCKOM )Keno6e, ApyrHe aHaIlOrHllHbIe cnyqaH MIle
He H3BeCTHbI.

B03PACT >KEJIOBOB

o B03.pacTe H AonrOBe1lHOCTH )l(eno60B HMeeTCJI 01feHb Ma110·AamIbIX, HOH3BeCTHO, 'frO
)l(en06a MoryT cymeCTBO,BaTb Ha npoTIDKeHHH 107 neT H 60nee [<I>eHp6pH.tPK, 1974]. rIo
AaHHbIM, npHBOJl,HMhIM TeM )l(e aBTopoM, ~OpMHpoBaHHe AneYTcKOrO )l(en06a npoHcxoAHJ10
B paHHetpeTHtlHOe HnH n03AHeMenOBoe BpeMH. llO-BHAHMOMy,. cPopMHpoBaHHe )l(enooo
llY3PTO-PHKO npoHcxoAHnO C HatWIa tpeTHtlHOrO nepHOAa [Fisher, Hess, 1963]. ITo ApyrHM
AaHH&IM, 3TOT )l(en06, BepoJlTHee BcerO,C~OpMHpoBanCg l' 3ou.eHe [BeHc, 1970; BanmuKo
HAp., 1975]. B TeqeHHe KaHH030Jl C<PopMHpoBaJIHCb H rny60KoBoAHbIe )Kenp6a THxoro
OKeaHa [KponoTKHH, lIIaXBapcroBa, 1965; Y,tOfHueB, 1965, 1972; MeHapn, 1966; HAp.].
<!>opMHpoBaHHe oARoro H3 HaH60nee MOnOAblX )lCeno60B - )l(eno6a KaHMaH, no pa3HbIM AaH­
HbIM, npoHCXO,tUVlO Ha rpaHHue 30ueHa-onHrou.eHa [XaHH, 1975; XaHH HAp., 1975], a B03­
MO)lQ{O, H n03AHee [Erickson eta!., 1970].

TaKHM 06pa30M, B HX coBpeMeHHoM BHAe notITH Bce rny60KOBOAHbIe )l(en06a, BHARMO,
C<I>oPMHpoBaJIHCb B KaHHo30e. OAHaKO nponeccbI cy6AYKlUIH Ha rpaHHuax nHTOc~epHbIX

IDlHT Mory! npoAOn)l(2TbCH 3Ha''lHTenbHO Aonbwe - cymeCTBOBaBwee KorAa-TO AHO )Keno6a

he. 16. CxeMa. 05'LJlCHJIJOwaJI B03HHKHOBeHHe J<paeBoro >Keno5a nyTeM Cy6nyKUHH oAHoR nHToc~pHoA

nnHTLI nOAApyryJO (no: MeHapAY. 1971]
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There is very little data regarding the age and longevity of the trenches, but it is known that the
trenches may exist for 107 years and more [Feyrbridzh, 1974]. Based on the data cited by the same
author, the Aleutian trench was formed in the early Tertiary or Late Cretaceous time. The Puerto Rico
trench was apparently formed from the beginning of the Tertiary period [Fisher, Hess, 1963]. Based on
other data, this trench was most likely formed in the Eocene [Bens, 1970; Valyashko et aI., 1975]. The
Pacific Ocean deep-sea trenches were also formed during the Cenozoic [Kropotkin, Shakhavarstova,
1965; Udintsev, 1965, 1972; Menard, 1966; and others]. Based on various data, one of the youngest
trenches, the Cayman trench, was formed on the border of the Eocene-Oligocene [Khayn, 1975; Khayn. et
aI., 1975], and possibly, even later [Erickson et al., 1970].

Almost all of the deep-sea trenches in their modern form were thus apparently formed during the
Cenozoic period. The subduction processes at the depths of the lithospheric plates, however, could
continue much longer, the formerly existing trench floor
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continues to be submerged under the boundary plate into the asthenosphere where it is destroyed (Fig. 16)
[Menard, 1971]. The bottom of the marginal trenches thus should gradually be renewed, and also the
trench configuration during a geologically lengthy time may change. But insofar as these processes are
extremely slow, they may not prevent the preservation in a certain trench of its fauna over a lengthier time
than the existence of the trench in its modern appearance.

CHAPTER 2.

HISTORY OF THE ULTRA-ABYSSAL FAUNA STUDIES

Many publications have covered the history of the ocean depth animal world. In particular, an
extensive survey is made of the deep-sea biological research and main deep-sea expeditions that were
made in the 1960's in the monograph ofR. Menzies et al. [1973]. I will therefore dwell here only on the
history of studies on the life in the greatest ocean depths from 6 to 11 km.

The fact that the ocean floor is populated everywhere by diverse animals all the way to depths of
about 6,000 m was proved without a doubt for the first time as a result of the famous British round-the­
world 1872-1876 expedition on the Challenger under the leadership of W. Thomson [1880].
Additionally, this expedition was able to obtain the first small sample from the bottom of the Japan trench
of soil by a sounding tube from depth 7,220 m. Fourteen species of Foraminifera shells were defined
from this sample [Brady, 1884]. Finding of the Foraminifera however could still not be considered proof
of the existence at this depth of living organisms, since it was not known whether these Foraminefera
were taken alive, or only their empty shells were found, and it could not be excluded that they were
removed posthumously from a shallower depth.

A quarter of a century later, in 1899, an expedition on the American research vessel Albatross
made the first trawling at a considerably greater depth in the Tonga trench. But it was unsuccessful, only
fragments of the skeleton of a siliceous sponge were brought up from a depth of 7,632. A more precise
determination of the system affiliation of these fragments was not successful and it still remained
unknown whether they belonged to a sponge that really lived at that depth, or were removed there from a
shallower depth [Agassiz, 1902; Nybelin, 1951].

But within two years, in August, 1901, the expedition of the Prince Albert of Monaco on the yacht
Princesse-Alice made a successful trawling at depth 6,035 m in the Atlantic Ocean in the Zeleniy Mys
trough. In the catch from this trawling there were Echiuroidea, Asteroidea, 4 specimens of two types of
Ophiuroidea and benthic fish [Koehler, 1909; Sluiter, 1912; Roule, 1913]. This catch proved for the first
time that various multi-cellular animals could exist even somewhat deeper than 6,000 m. It is true that the
depth of this catch was only 200 m above the maximum depth from which multi-celled animals were
obtained by the Challenger expedition.

The next step in studying life at the hadal ocean depths was only made in 1948 when the Swedish
expedition headed by Hans Pettersson on the ship Albatross (we will call it Albatross-2) caught benthic
animals in the Puerto Rico trench from a depth of 7,625-7,900 m [Nybelin, 1951]. In this catch there
were representatives of four benthic species: 2 Polychaeta, 1 Isopoda and 20 Holothurioidea [Eliason,
1951; Madsen, 1955; Nordenstamm, 1955]. Thus, within only over 70 years after the expedition on
Challenger
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for the first time animals were successfully obtained from a depth considerably greater than the depth
studied by Challenger. During this entire period, the long maintained opinion continued to dominate that
a lifeless zone existed in the deep ocean, but as knowledge was accumulated about it, its boundary was
shifted deeper and deeper. It is important that literally on the eve of the catch from the Puerto Rico trench
by the Albatross-2 expedition the very leader of this expedition in a small book entitled Zagadki
morskikyh glubin [Riddles of the Sea Depths] [Pettersson, 1948] expressed doubt as to the possible
existence of life at depths over 6,500-7,000 m.

The Albatross-2 expedition started a period of extremely intense study of life at the hadal ocean
depths due to the qualitative leap in the development of deep-sea research which will be discussed in
more detail in the next chapter. This period was primarily linked to numerous expeditions on the Soviet
vessel Vityaz and the Danish year-round expedition on Galathea.

The Vityza research began in 1949 and already during the first trip in the Pacific Ocean, the
expedition under the supervision of L. A. Zenkevitch made a successful trawling in the Kuril-Kamchatka
trench at depth 8,100 m. The first report about this trawling was published immediately by the leader P.
V. Uschakov. In the catch that was obtained from a depth over 8 km there were over 150 benthic
invertebrates belonging to no less than 20 species from 10 different classes [Uschakov, 1952]. The
Danish year-round expedition on Galathea in 1951-1952 under the supervision of Anton Bruun obtained
16 trawling catches and 4 bottom grab samples below 6,000 m in five deep-sea trenches (Philippine,
Yavan, Banda, Bougainville and Kermadec), and in the Philippine trench its greatest depths were studied
and 3 trawling catches were made from depths 9,820 to 10,200 m, and a dredging sample that brought
Holothurioidea from depths 10,120 m. It was thus proven that life in the ocean exists everywhere all the
way to depths over 10 km.

As a result of the Galathea work, the number of classes whose representatives were found at
depths over 6 m increased to 25, and below 10 km animals were found that belonged to at least six
different classes [Bruun, 1951, 1935a, b, 1955, 1956a, b, 1958; Wolff, 1958, 1959a, b, 1960, 1966; and
numerous special publications by various authors in the "Galathea Report" series].

During the 1953 special Vityaz expedition (14th trip) in the Kuril-Kamchatka trench region, 6
mass trawling catches were obtained from depths ranging from 6,860 to 9,500 m. The study results of the
benthic fauna obtained by Vityaz in 1949 and 1953 in the Kuril-Kamchatka trench were correlated in the
articles of L. A. Zenkevitch, Ya. A. Birstein, and G. M. Beliaev [1954, 1955], and for the first time the
isolation of depths over 6-7 km was substantiated in the system of ocean vertical biological zonality into a
special ultra-abyssal zone with specific ultra-abyssal fauna "mainly consisting of species that are capable
only of inhabiting these great depths and are endemic for each trench" [Zenkevitch et al., 1955, p. 377].

Almost simultaneously with the Soviet authors, and independently of them, the same conclusion
was drawn based on the results of the Galathea expedition by its leader A. Bruun [1956a] who proposed
for the depth zone over 6,000 m the terms "hadal' and "hadal fauna"t

1 The literature has never discussed which of the two names suggested for the greatest depth zone and its fauna have the greater
right to existence, considering the convenience of use, the question of priority, etc. However, it is currently clear that both
names have caught on, although the Russian literature more often uses "ultra-abyssal" and the foreign uses "hadal". Insofar as
both terms were proposed independently and based on original data, it is expedient to consider them to be equivalent and not
mutually exclusive.
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In subsequent years (1954-1959), the Vityaz expeditions (19, 20, 22, 24-27, 29th trips) continued
an intensive study of the dep-sea trench fauna in the north and west Pacific Ocean. The fauna of the
Japan, Aleutian, Izu-Bonin, Volcano, Ryukyu, Bougainville, Vityaz, New Hebrides, Tonga, Kermadec
and Mariana trenches were examined to a certain measure, as well as depths over 6 km in certain troughs
of the Pacific Ocean bed [Zenkevitch, Filatova, 1958; Zenkevitch et aI., 1959; Birstein et aI., 1958;
Birstein, Vinogradov, 1959; Beliaev et al, 1958, 1960; Beliaev, Sokolova, 1960a; Birstein, Sokolova,
1960; Filatova, Beklemishev, 1959; Filatova, Levenstein, 1961].

During the work of Vityaz in January, 1958 in the Kermadec trench recently studied by Galathea
to depth of somewhat over 8 km, two trawling samples were obtained from depths 9 and 10 km, and in
December, 1957 and May, 1958 benthic animals were lifted from depths over 10.5 km (10,415-10,687 m
in the Tonga trench and 10,630-10,710 m in the Mariana trench). In the greatest deep-sea sample from
the Tonga trench, Foraminifera of several species were found, 1 Nematoda, several Polychaeta,
representatives of Amphipoda and Isopoda from the Crustacea, Bivalvia and Gastropoda and
Holothurioidea; all the caught animals were very small; the total weight of all the animals (without the
Foraminifera) obtained from approximately 1 T of the silt brought in by the trawl was less than 0.5 g.
The catch from the greatest depth of the Mariana trench was less diverse, most of it comprised several
fairly large samples of Actinia Galatheanthemidae in very long calyptras, in addition to which there were
also fragments of Polychaeta and Isopoda and 3 samples of two species of Holothurioidea. These catches
(and another taken by Vityaz later also in the Mariana trench) are still the greatest deep-sea catches of any
taken.

As a result of the work in the Tonga and Mariana trenches, it was thus proven that representatives
of various animal groups exist essentially all the way to the greatest known depths of the World Ocean.
Summation of these data with the Galathea data for depths over 10 km in the Philippine trench
demonstrated that representatives of at least 9 classes of benthic animals inhabit depths below 10 km.

In 1960 a participant in the Galathea expedition, T. Wolff published the first summary work that
covered the data on hadal fauna accumulated by this time [Wolff, 1960]. Based on the calculations ofT.
Wolff, in the fauna already known by that time from depths over 6,000 m, the endemic species for such
depths was 58%.

The presence of living creatures at depth 10,900 m was confirmed on January 23, 1960 by the
direct observations of J. Piccard and D. Walsh through the portholes of the Trieste bathyscaphe during its
submersion to the maximum depth of the Mariana trench [Piccard, 1960; Piccard, Dietz, 1963].

Vityaz obtained 4 trawling catches and 2 bottom grab samples in 1959 and 1962 in the Yavan
trench [Beliaev, Vinogradova, 1961a, b; Kuznetsov, Parin, 1964].

The French expedition of Jacques Cousteau on Calypso obtained two photographs of the bottom
with animals at depth about 8,000 m in 1956 in the Romanche trench [Edgerton et aI., 1957; Cousteau,
1958]. These were apparently the first photographs that were successfully obtained at these depths. Five
years later photographs of the floor with animals were obtained in this trench by the American expedition
on the Chain vessel [Pratt, 1962; Heezen et aI., 1964].

The American expeditions on Vema in 1958 and on Eltanin in 1962 made successful benthic
trawlings at four stations in the Peru-Chile trench that were not previously studied at depths from 6,000 to
6,328 m [Menzies et aI., 1959; Menzies, 1963, 1964]. The second of these expeditions in the same region
of the Peru trench obtained photographs of the bottom at depth about 6,000 m which clearly showed
different animals. The Eltanin 1963 expedition examined
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the South Sandwich trench and obtained three trawling samples from depths to 7,700 m and another three
stations obtained bottom photographs with animals from depths 6,700 to 7,600 m [Studies in Antarctic
Oceanolgy, 1965; Hartman, 1967b]. Another two trawlings somewhat deeper than 6,000 m were made by
the Vema expeditions in 1959 in the Atlantic Ocean, in the Puerto Rico trench and in the southern part of
the Argentina trough [Clarke, 1961; Menzies, 1962], and by the American expedition on Chain by
dragging on the northern slope of the Puerto Rico trench at depth 5,800-6,400 m [Todd, Low, 1964].
Finally, one very successful trawling at depth about 7,000 (6,700-7,340) m was made in 1961 by the
Japanese expedition (JEDS-4) on the ship Riofu-Maru in the Japan trench [Nasu, Sato, 1962; Suyehiro et
al., 1962].

The Scripps Institute of Oceanography (United States) expedition in 1962 on the vessel Spencer F.
Baird obtained about 4,000 photographs of the bottom and benthic water layer with numerous animals in
five trenches of the western tropical section of the Pacific Ocean (Palau, New Britain, Bougainville, Santa
Cruz and New Hebrides) at depths from 6,700 to almost 9,000 m. A careful study of these photographs
and analysis of the extremely diverse animals imprinted on them, however, required considerable time.
This work was conducted by a group of highly skilled Danish zoologists, specialists for different
taxonomic groups of animals, mainly from the Galathea expedition participants (H. Lemche, B. Hansen,
F. J. Madsen, O. S. Tendal, T. Wolft). Extremely important results from a detailed study of these
photographs that contained a detailed description of the bacterial films and animals found on them and
frequently noted for the first time for such depths, as well as ecological remarks, and in a number of cases
calculations of the average population of certain animals based on their occurrence on many photographs
were only published at the end of 1976. The article is illustrated with 33 tables of photographs containing
over 150 individual photographs [Lemche et al., 1976].

The French bathyscaphe Archimede in 1962 also made several successful submersions to the
bottom initially in the Kuril-Kamchatka trench, and then at the junction of the Japan and Izu-Bonin
trenches. A total of 8 submersions were made over 7,000 m, including 3 deeper than 9,000 m. The
greatest submersion depth in the Kuril-Kamchatka trench was 9,545 m [Hout, 1968]. During submersion
in the second region (to the southeast of the Gulf of Tokyo) the submersion participants F. G. Uo and H.
Delauze through the bathyscaph portholes observed fish at depth 9,180 m. A sample of liquid gray silt
with small Holothurioidea in it was also successfully obtained from this depth [Anonym, 1962, 1963;
Delauze, Peres, 1963; Cherbonnier, 1964].

In May-June 1964 the Archimede bathyscaphe made several hadal submersions in the Atlantic
Ocean in the Puerto Rico trench. The deepest of these Archmide submersions reached a floor depth of
8,300 m. According to the preliminary published data, the fauna in the depths of the Puerto Rico trench
were considerably more abundant than previously thought. At this depth fish were also observed through
the bathyscaphe porthole [Anonym, 1964; Wolff, 1964; Peres, 1965].

Finally, in 1967 Archimede again made a hadal submersion near Japan. During the eight
submersions at depths from 5,500 to 9,750 m numerous benthic animals were successfully observed and
several samples were taken using the mechanical "arm" located outside of the bathyscaphe [Anonym,
1967; Laubier, 1985].

The majority of dep-sea trenches had already been studied to a certain measure by 1965 and
considerable data had been accumulated on the fauna populating them. The summary of the author that
was published in 1966 [Beliaev, 1966b; Belyaev, 1972] covered these data.

The subsequent years are characterized by further intensification in studies on the fauna in the
greatest ocean depths. In addition to continued study
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of life in the unexamined or poorly examined trenches, primary attention was focused on a more detailed
study of the fauna in individual trenches and their neighboring regions of the ocean floor in order to
pinpoint the previously already detected data regarding the composition of the ultra-abyssal fauna and
laws governing its distribution, detection of the genesis of this fauna, its links to the fauna of the abyssal
depths, and obtaining of its quantitative and ecological characteristics.

During the 39th trip of Vityaz in the Kuril-Kamchatka trench in 1966 that was headed by L. A.
Zenkevitch as in the previous trips to this trench, a repeated and considerably more detailed examination
than previously was made of the fauna in this trench and the adjoining ocean floor. At depths from 6,000
to 9,530, 17 successful benthic trawlings were made and three quantitative bottom grabs were obtained
from depths to 8,355 m. Exceptionally abundant catches were obtained of diverse animals, including
from the trench greatest depths [Zenkevitch, 1967; articles of many authors in two volumes entitled Trudy
Instituta okeanologiya AN SSSR [Proceedings of the USSR Academy of Sciences Institute of
Oceanography] that particularly covered the results of this trip: "Fauna of the Kuril-Kamchatka Trench
and Conditions of Its Existence", 1970, and "Fauna of the Kuril-Kamchatka Trench," 1971].

Two special expeditions covered the Peru-Chile-trench region. During the 11th trip of the
American vessel Anton Bruun in 1965 in the Peru trench at depths to 6.5 kIn 10 stations obtained trawling
samples (in several cases, two samples from large and small trawlings each), on two dredging samples,
and on another two, photographs of the bottom [Menzies, Chin, 1966]. During the fourth trip of the
Soviet vessel Akademik Kurchatov in 1968 both trawling and bottom grab samples were taken in the
Peru-Chile trenches, and in the Chile trench to depth 7,720 m which is close to the greatest depth of this
trench [Zenkevitch, 1969b; Zenkevitch, Filatova, 1971]. Similar work was done by Vityaz in 1969 in the
area of the Aleutian trench [Moskalev et aI., 1973], and the American expeditions on the John Elliott
Pilsbury and Gillis in 1967-1975 in the Puerto-Rico and Cayman trenches [Voss, 1967, 1969; Staiger,
1969, 1972; Holthius, 1971; Wolff, 1979; Madsen, 1981].

Several trips by the research vessel Akademik Kurchatov from 1967 through 1973 covered
biological work in the Atlantic Ocean, including study of the Atlantic deep-sea trenches. During the 1967
second trip of this vessel, for the first time catches were made of benthic animals from the Romanche
trench, two trawlings and one bottom-grab sample from depths up to 7,340 m [Kovalevsksya et al., 1968;
Pasternak, 1968; Birstein, 1969a]. During the 11th trip in 1971-1972 that was dedicated to biological
studies in the southern Atlantic Ocean, work was conducted in the South Sandwich trench in which 5
extremely abundant trawling catches and 2 bottom grab samples were obtained from depths ranging from
6,050 to 8,116 m [Vinogradova et al., 1974; Mirovon, 1974; Murina, 1974; Turpayeva, 1974; Filatova,
1974; Filatova, Vinogradova, 1974; Basov, 1975; Beliaev, 1975; Gureyeva, 1975; Kudinova-Pasternak,
1975b; Levenstein, 1975]. Another three trawling catches were obtained in this same trip in the
Romanche trench [Vinogradova, 1974]. During the 14th trip in 1973 in the Caribbean Sea and its
adjoining regions the Puerto Rico and Cayman trenches were studied. The first of them obtained 5
trawling and 2 bottom grab samples deeper than 6,000 m from depths to 8,100 m and the second, 5
trawling and 5 bottom grab samples from depths to 6,950 m [Beliaev, 1974b; Wolff, 1975; Keller et aI.,
1975; Litvinova, 1975; Mironov, 1975; Nielsen, 1975a, b; Pasternak et al., 1975; Wolff, 1976b, 1979;
Datta Gupta, 1977; Fauchald, 1977].

The 57th trip of Vityaz in 1975 in the western tropical section of the Pacific Ocean (the trip was
led by N. V. Parin and the benthic fauna team by A. N. Mironov) was extremely productive in terms of
study of the fauna in the hadal depths. This trip collected fauna in all the trenches surrounding the
Philippine Sea: Ryukyu, Philippine, Palau, Yap, Mariana, Volcano
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and Izu-Bonin, as well as in the Banda trench. During the three months of work, a record number of
catches for one expedition were made at depths over 6,000 m. Thirty trawling catches and 12 bottom grab
samples were obtained from eight trenches; 8 successful trawlings were made in the Philippine trench to
depth 9,990 m, and from seven trawling catches obtained in the Mariana trench, three trawlings were
made at depths over 10 lan, including the deepest of all ever made, at depth 10,700-10,730 m. The
deepest hadal bottom grab samples were obtained from depth 9,340 m in the Philippine trench and 9,540
in the Mariana trench. The trawling catches obtained in the trenches on this trip are described in detail in
the publication [Beliaev, Mironov, 1977a]. Results of processing the data for certain groups of benthic
fauna from the collections of this trip are also partially published in [Kamenskaya, 1977a; Kudinova­
Pasternak, 1977; Beliaev, Mironov, 1977b; Levenstein, 1978a].

During the 59th trip of Vityaz in 1976, repeated work was conducted in the Japan trench: 5
trawling catches were obtained and one bottom grab sample from depths to 7.5 lan. After the 59th trip,
the Vityaz continued to sail until 1979, but did not conduct further work in the deep-sea trenches.

During the entire period from 1949 through 1976, Vityaz studied life at the hadal depths during 20
expeditions and examined 16 trenches in the Pacific Ocean and Yavan trench in the Indian Ocean. During
this work, from depths over 6,000 m 40 bottom grab samples were obtained and at these depths 106
successful trawlings were conducted, of them 18 at depths over 9 lan, including 5 deeper than 10 lan.
Additionally, in a number of trenches during the Vityaz expeditions fairly numerous plankton catches
were made that covered depths over 6,000 m, including several catches of plankton networks in levels
limited to these depths. The author's article [Beliaev, 1976] correlates the data on the pelagic and bottom­
dwelling fauna of the hadal depths.

During all the expeditions on Vityaz, exceptionally abundant and diverse collections of ultra­
abyssal fauna were gathered. Much of the collected data has already been processed and the results have
been published, but for the majority of the taxonomic groups of animals data processing has not yet been
completed, and apparently will continue for many more years. It is quite substantiated to say that the
enormous contribution of Vityaz to the study of life at the hadal depths has not yet been surpassed by any
of the other research vessels that also collected animals at such depths.

Vityaz made its last sailing in 1979 and is currently in permanent dock in Kaliningrad where it
will become a marine museum. The book Nauchno-issledovatel'skoye sudno Vityaz' i ego ekspeditsi
Vityaz Research Vessel and Its Expeditions [1983] covers the correlation of all the oceanographic studies
made during the Vityaz trips.

The Soviet research vessel Dmitriy Mendeleyev continued work in the deep-sea trenches starting
in 1969. In 1969 it made one trawling in the Puerto Rico trench, in 1972 obtained a bottom grab sample
in the Peru trench, and in 1976 during work in the sub-Antarctic waters in the western Pacific Ocean
made a detailed study of the relief of the Hjort trench [Zhivago, 1978] and obtained 2 bottom grabs and 3
trawling samples from this trench from depths to 6,650 m [Vinogradova et al., 1978].

The Japanese ship Soyo-Maru in 1972-1980 made 13 trawlings at depths from 6,000 to 6,340 m in
the northwest trough of the Pacific Ocean, 2 trawlings at depths about 7.5 lan in the Izu-Bonin trench and
one in the Mariana trench at depth 8,870 m [Okutani, 1974, 1982], and in 1980 and 1981 the vessel
Hakuho-Maru obtained trawlings and 4 bottom grabs samples in the Japan and Izu-Bonin trenches to
depths 8,260 m [Gamo, 1983, 1985; Shin, 1984; Kristensen, Shirayama, 1988].
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Extremely important results from the standpoint of the use of a box-corer that provides complete
meiobenthos samples as well as the use of independent instrument-carriers were obtained in 1970-1975
during several American expeditions, primarily on the Thomas Washington research vessel.

The special publication of P. Jumars and R. Hessler [1976] discusses the data regarding the
composition and population of the animals in the very abundant sample taken by the box-corer in the
Aleutian trench at depth 7,298 m during the Seventow expedition in 1970. The number of animals (in
conversion per 1 m2

), based on the data of this sample, due to the use of a more advanced collection
technique was much higher than in the dredging samples obtained previously from similar depths by all
other expeditions. During the same expedition, several dredging samples were obtained in the northeast
trough of the Pacific Ocean at depths only slightly above 6,000 m [Hessler, Jumars, 1974].

During the Southtow expedition of the same Thomas Washington vessel at seven stations in the
Chile trench, descents of camera-controllable bait were made to depths from 6,767 to 7,196 m using an
independent instrument-carrier (see the next chapter) [Hessler et aI., 1978]. The same work, also using
bait traps lowered on an independent instrument-carrier was conducted in 1975 during the Eurydice
expedition at depth about 9,600 m in the Philippine trench, and then at depths from 7,353 to 10,592 in the
Mariana trench [Wolff, 1976, 1977; Jayanos, 1977; Hessler et al., 1978]. The results of these
observations and catches will be discussed in the following chapters. The American expeditions also
obtained 13 samples by box-corer and 8 catches by epibenthic trawl at depths up to 9,600 m in the
Philippine trench [Hessler et al., 1978].

The fauna of the hadal trenches has possibly been studied by now even more completely than the
fauna of many regions of the ocean floor and underwater ocean ridges, and even more so the local
elevations. The composition of the population of the trenches is primarily known, the representatives of
individual genera and taxons of the highest rank that dominate in the trenches have been revealed. Many
laws governing the vertical distribution and geographic dissemination of the trench fauna, and many of its
ecological features have been clarified. The accumulated data make it possible to advance a number of
suggestions about the origin of the ultra-abyssal fauna.

However, the fauna in some trenches still remains completely unknown, e.g., the marginal
trenches: San Cristobal, Admiralty, Central American (Guatemala), as well as the trench-faults:
Imperator, Mussau, Lira in the Pacific and Diamantina in the Indian Ocean. The fauna of some other
trenches has still not been fully studied. Finally, quite a lot of the fauna data collected in the trenches both
by the Soviet and foreign expeditions have still not been processed by the zoologists or specialists in
different taxonomic animal groups. The final processing of all of the already collected data will
undoubtedly supplement our concepts regarding the trench fauna, but will hardly alter the concepts
already formed regarding the characteristic features of this fauna.

In addition to the aforementioned detailed summaries on the trench fauna, more concise
compilations been repeatedly published that cover the main data on the composition and uniqueness of
the ultra-abyssal, or hadal, fauna, the laws governing its dissemination, its origin, etc. [Wolff, 1970;
Beliaev, 1969a, 1971a, 1977a, b, 1980, 1983a, b; Birstein, 1969c, 1971a]. The article published several
years ago by the chairman of the Working Group on Ocean Ecology of the International Union of
Environmental Protection and Natural Resources, M. V. Angel [1982] that surveys the characteristic
features of the trenches and their fauna makes special coverage of the need to protect the deep-sea
trenches and their unique
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TABLE 3.
TOTAL NUMBER OF CATCHES IN WmCH BENTmC ANIMALS

WERE TAKEN FROM DEPTHS OVER 6000 M, NUMBER OF STATIONS
AT WmCH PHOTOGRAPHS OF ANIMALS WERE OBTAINED AT THESE
DEPTHS, AND NUMBER OF SUBMERSIONS OF BATHYSCAPHES AND

OBSERVATIONS OF ANIMALS THROUGH PORTHOLES
(NUMERATOR--WORK OF SOVIET EXPEDITIONS,

DENOMINATOR--WORK OF EXPDEDITIONS OF OTHER COUNTRIES)

Depths, m Number of Number of Number of Catches of Number of Bathyscaphe
examined trawlings* bottom grab animals on stations with descents ***
trenches and samples bait bottom
troughs photographs

**
6,000-6,500 24 33/39 23/5 -/1 -/4 -/1
6,500-7,000 17 26/7 15/2 - -/8 -I?
7,000-7,500 17 22/14 9/2 -/1 -/4 -/1
7,500-8,000 12 11/6 3/- - -/5 -I?
8,000-8,500 8 13/2 3/- - -/2 -/1
8,500-9,000 9 13/3 1/- - -/1 -I?
9,000-9,500 4 8/- 1/- - - -/1
9,500- 6 5/1 1/1 -/1 -/5 -/2
10,000
10,000- 2 2/2 -/1 - -/1 -
10,500
Over 10,500 2 3/- - -/1 -I? -/1
Total 24 136/77(+8) 56/11(+13) -/4+? -/(no less -/7(+5)

than 30)

*Additionally, in the Philippine trench at depths from 6 to over 9 Ian another 8 trawling expeditions were
conducted by the American WHOI (Woodhole Oceanographic Institute) and at the same depths another
13 samples were obtained by the American box-corer expedition USNEL (US Navy Electronic
Laboratory). These numbers are indicated in the parentheses.
**Including the photographs that monitor the clusters of animals at the bait lowered to the bottom.
***The bathyscaphe Archimede made another 5 descents to depths over 6, 000 m near Japan in 1967.

fauna and the impermissibility of any anthropogenic impacts (toxic or ship waste contamination, burial of
radioactive wastes2 ,etc.) that could damage the trench ecosystem.

Summary data on the biological work done below 6,000 m are given in Table 3, and the station
data with coordinates and depths are given in Appendix 1. The station locations are also shown in Figs.
2-12.

IThe article of V. G. Bogorov and Ye. M. Kreps that was published back in 1958 also covered impermissible burial of
radioactive wastes in trenches.
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CHAPTER 3
METHODS OF COLLECTION AND OBSERVATIONS

OF THE DEEP-SEA FAUNA

The intensive development of the study of the fauna in the hadal depths began at the end of the
first half of our century. Samples of benthic animals were only obtained by trawlers and bottom grabs
from the deep-sea trenches as a result of the acquisition of ultrasound fathometers-self recorders and the
construction of comparatively large research vessels equipped with powerful electric winches and drums
that accommodate up to 12-16 km of fairly strong cables and can hold up to at least several tons.

The ultrasound self-recorders allow clarification of the nature of the relief of the studied trench
even before the beginning of the trawling operations to its maximum depth and continuous monitoring of
the course of change in depths during trawling or lowering of the bottom grab. Without this monitoring,
it would be as impossible to trawl on the floor of a deep-sea trench as it would be to lower an instrument
on a cable into a mountain ravine from a balloon borne by the wind above this ravine at an altitude of 6­
10 km and separated from the earth by a dense cloud layer.

The publication of N. N. Sysoyev [1959] describes in detail the deep-sea trawling winch of Vityaz
that made numerous trawlings in many trenches to depths over 10,700 m in the Mariana trench. During
operations in the hadal depths in order to ensure sufficient strength of the cable over its entire length,
either a continuous cone cable or a graded cable spliced from different diameters had to be used.
The trawling winches of the Soviet research vessels adapted for deep-sea trawlings use steel cables
ranging in diameter from 6.8 or 7.2 mm on the terminal section and carrying a bottom-submersible
instrument to 15.5-16 mm in the base. The spliced cables are assembled so that each cable section had as
a minimum a double strength margin, considering the load on it, including the weight of the cable and the
instruments attached to it.

One of the main difficulties during trawlings at great depths was determination of the number of
cables required based on the direction and velocity of drift of the vessel during the operations. B.
Kullenberg [1951], a participant on the expedition Albatross-2, suggested a fairly complicated
mathematical calculation for the length of a cable, based on the theoretical course of the cable in the water
mass, depending on depth, weight of the cable, instruments, and angle of inclination of the cable at the
water surface, depending on the ship drift.

However, the practical work on the ships Vityaz and Akademik Kurchatov demonstrated that it is
expedient to use more simplified calculations for this purpose. The fact is that the currents above the
great depths in the water mass could change from the surface to the bottom in direction and velocity, and
the cable course often does not correspond to the theoretical calculation.

When working with the bottom grab Okean with area 0.25 m2 lowered on comparatively light,
small-diameter cables, the moment that the instrument reached the bottom at depths to 5-6 km usually was
recorded by loosening of the cable (dynamometer readings, change in sound of the working winch). It
happened repeatedly that the actual length of the discharged cable does not correspond to that calculated
by the angle of its inclination at the water surface.

At depths over 6 km, determination of when the bottom grab reaches the bottom is very difficult,
and successful descents only occur in favorable weather and with weak drift. It is very indicative that the
only bottom grab sample from a depth over 10 km was obtained by Galathea in the Philippine trench only
during the fourth descent. The first three attempts were unsuccessful [Bruun, 1958].
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During the Soviet expeditions, the deepest hadal samples by bottom grab were obtained during the 57-th
trip ofVityaz in 1975 from depth 9,340 in the Philippine trench (station 7,208) and from depth 9,540 in
the Mariana trench (station 7,363) (see Appendix 1). The American expeditions in the Philippine trench
obtained several samples by box-core 0.25 m2 from depths to 9,600 m.

During deep-sea trawlings, especially at depths over 6 kIn, the moment when the trawl reaches the
bottom by tension of the cable for the most part cannot be noted since the trawl weight is too low
compared to the weight of the actual cable. Approximate calculations of the requisite cable length should
therefore be made based on the only accessible criterion, the cable slope angle at the surface. Considering
that these calculations may only provide an approximate concept about the required cable length, the
Soviet ships made them by the simplest method, adopting the depth as the leg of a right triangle, and the
cable length as the hypotenuse. A table, calculated to the maximum depths for different slope angles of
the cable with 50 intervals was used in this case for convenience and speed. The actual length of the cable
had to be increased versus the calculated length the stronger that the ship drift was in order to guarantee
that the trawl reached the bottom and so that it could reach the bottom horizontally, without floating on
low relief irregularities. At depths over 5-6 kIn and with cable inclination angles at the surface up to 30­
400, it is usually sufficient to increase the cable length versus the calculated by 20-30%. Insufficient
length of the cable could mean that the trawl does not reach the bottom. These cases were common in all
the deep-sea expeditions. Excessive increase in the cable length results in its entangling and the
formation on it of knots and kinks that could break it.

A precise idea about the moment when the trawl or bottom grab reaches the bottom is provided by
automatic ultrasonic signaling devices that send signals at the moment the equipment touches the floor or
at a specific distance from the bottom. The American expedition on the research vessel Thomas
Washington in the Philippine trench work also used pingers to depth 9,600 m [Wolff, 1976a] (see Fig. 33,
b).

It is extremely important for an oceanographic ship used for deep-sea biological work to be able to
move at minimum speeds on the order of 0.1-1 knots. At this speed, deep-sea trawling may be done even
if there is no drift in calm weather. Additionally, if there is too strong drift, this permits compensation for
the ship drift at the requisite (low) speed. The trawling technique used on the 11th trip of Akademik
Kurchatov during work under very difficult sub-Antarctic conditions in the South Sandwich trench was
covered in the article of E. A. Rebayns [1974], who was then the captain of Akademik Kurchatov and was
the direct leader of the deep-sea trawlings to produce abundant and diverse fauna for the first time in this
trench.

Deep-sea trawlings on the Soviet research ships were usually made by the Sigsby-Gorbunov trawl
with frame width 2.5 m and with side bars that prevent entangling of the trawl bag beyond the frame (Fig.
17). A similar attachment as an additional frame was mounted on the trawl of the Eltanin research vessel
(Fig. 18). If there is a calm relief and soft soil, a dual trawl with six-meter frame as used on the Galathea
yields very effective results.

In order to obtain approximate quantitative characteristics of the benthic fauna based on trawling
catches, Ye. I. Kudinov, a colleague in the Institute of Oceanography, designed a trawl-graph, an
instrument in the form of freely rotating wheel with an automatic recorder contained in it. The trawl­
graph was suspended from the frame of a benthic trawl, and the automatic recorder recorded the length of
the path traversed by the trawl over the bottom. Approximate calculations of the bottom area covered by
the trawl and the weight of the catch per unit of area [Zenkevitch et aI., 1955] were made in the first years
of work of Vityaz based on the trawl-graph readings.

It was then found, however, that the trawl-graph readings could also be used for an approximate
quantitative evaluation of the macrobenthos biomass only under the most favorable conditions, with a
calm bottom relief on the ocean floor and
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Figure 17. Benthic Trawls Use for Deep-Sea Trawling on
Soviet Research Vessels

Key:
A. Sigebi-Gorbunov trawl
B. double six-meter Galathea trawl

loose silt sediments, freely passing during trawling through the trawling nets [Beliaev, Sokolova, 1960b].
During operations in the deep-sea trenches with complex macro- and micro-relief of the bottom, when the
depth during trawling often changed by hundreds of meters, the trawl-graph readings were very unreliable
and did not allow an actual judgment of the bottom area covered by the trawl. Under such conditions,
when two or three trawl-graphs were used at the same time that were suspended on the opposite ends and
in the middle of the trawl frame, their readings could diverge by tens of times. The further use of trawl­
graphs was therefore halted in work in deep-sea trenches.

Until the middle of the current century, the majority of deep-sea expeditions (with the exception of
the Danish expedition on the research vessel Ingolf) essentially discounted the meiobenthos that at great
depths plays an important role in the benthic fauna. The smallest animals were either washed out together
with the silt from the trawl through the trawl mesh during elevation, or were lost when the samples were
washed on the deck on large-mesh metal sieves. Starting in 1954-1955, Vitayz introduced the practice of
washing both trawling and bottom grab samples in a small net made of the finest mesh about 0.5 nun
which allows collection of even the smallest meiobenthic animals. The Soviet ships use a special washing
machine [Fedikov, 1960] to wash the samples. In order to prevent washing out of the entire soil and
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PRe. 17. nOHHLle TpaJ1LI, HCnOJlL3yeMLle AlUI rny(SoKoBOA­

HLIX TpaneHHR H3 COBeTCKHX 3KcneAHUHOHHIdX CYAax
A - Tpan CHrcoH-rop6YHoBa; IS - ABOboA WeCTHMeT-

POBbIA Tpan THlIa "ranaTeft"

nblX HnHCTblX oca,D.Kax, CBo60AHO npoXOJ:VIlUHX "PH TpaneHHH qepe3 fllleH Tp3J10BOH ceTH~ [Be­
nfleB, COKonoBa, 19606]. npH pa60Tax>Ke B"rny60KoBoWlblX )l(Cno6ax co CnO)I(H})IM MaKpo­
H MHKpopenbe<l>oM ,D;Ha, Kor,na 3a BpeMfltpaneHHH rny6HHa HepeAKO MeHJleTCJI Ha comH MeT­
poB, nOKa3aHHfl Tpanorpa<l>a OKa3bIBalOTCHBeCbMa HeHaAe)l(liblMH H He n03BOnJllOT CYAHTb 0
<l>aKTHlIeCKH o6noBneHHOH TpanOM nnOlllaJJ1f AHa. B TaKHX ycnOBHHX npH O,nHOBpeMeHHOM
Hcnonb30BaHHH ABYX HnH Tpex Tpanorpa<l>OB, nOnaeweHHblX Ha npoTHBOnOnO>KHbIX KOHuax H
B cepe,rnIHe TpanOBOH paMbl, HX nOKa3aHHH ~fOryT paCXOAHTbCH B ,neCHTKH pa3. n03TOMY B
AanbHeHweM OT Hcnonb30BaHHH Tp3norpa<PoB "PH pa60Tax B rny60KOBOAHbIX )Keno6ax
npHIllJ10Cb OTKa3aTbCH.

no eepe,ll;HHbI TeK~ero CTOneTHH 6onblIDfHcTBOM rny60KoBoAHblX 3Kcne.o;Hwdi (3a HC­
KJIlOlIeHHeM n3TCKOH 3KcneAHUHH Ha 3/c "I1Hronb<p") MeHo6eHToc, HrpalOlUHH Ha 60nbllIHx
rny6HHax Ba>KHylO ponb B nOHHOH <l>ayHe, np3KmtJeCKH He ytlHTbIBanCH. HaH60nee Me1IKHe
)fG{BOTHble nH60 BbiMbIB3nHCb BMeCTe C HnOM H3 rpana tlepe3 RtleH TpanoBoro MeWKa npH
nOA'beMe, nH60 TepHnHCb npH npoMblBKe npo6bl Ha nany6e Ha KpynHoHtleHCTblX MeT31lJIH­
tleCKHX CHTax. H3ttHH3H C 1954-1955 rr. Ha "BHTR3e" 6bUla BBeneH3 B np3KTHKY npoMbIBKa
H TpaJIOBbIX H JlHOtlepnaTenbHblx npo6 B MHrKOH ceTKe H3 MenbHHtffiOrO CHTa C fltleeH OKono
0,5 MM, \fTO n03BonHeT co6HpaTb Aa>Ke MenKHX )IOfBOTHbIX MeH06eHToca. llnfl npoMbIBKH
np06 H3 COBeTCKHX cYAax Hcnonb3yeTcR CneUHaJ1bHbIH npoMblBIIOH CTaHOK [<be,nHKOB,
19()0] . llnfl npeAompamemul BbIMbmaHHH Bcero rpyHTa H MeHo6eHToca npH no,n'beMe Tpana
BHyTpb KOHu,eBoH ttacTH Tpan,oBoro MellIKa Bl.l.lliBaeTCR MelliOK H3 MenKOHtteHCToro CHTa HnH
60nee "nOTHOH TKaHH. CxoAHafl Mero.o;HKa npoMblBKH TpanoBblX npo6 6bUIa HcnOflb30BaHa B
50-x ro,uax H3 aMepHKaHCKoM 3KCneAHUHOHHOM cYLlHe "BHMa". Tenepb npoMblBKa npHHeCeH­
Horo TpanoM rpyHTa Ha MHrKHX MenKOHtIeHCTbIX CHTax o6menpHHHTa npH rny6oKoBO)l1lblX
pa6oT3x. '

npH o6cnenoBaHHH nepyaHcKoro )Keno6a 3~lep1lKaHCKlIMH 3KCneWlUHRMH Ha 3/C "~re­

IDlH" H "ARTOH opyyH" 1J)1fl c60pa MeHo6eHToca 6bVl ycnewHo npHMeHeH MaJIblH Tpeyroflb­
HblH Tpan MeH3l1C3 C MeWKOM H3 MenKOHtIeHCTOro CHTa H BXO,nHbIM oTBepCrneM lUHpHHOH
1 M H BblCOTOH 10 CM (CM. pHC. 18). K3K YKa3bmaer MeH3Hc [Menzies, 1963], 3TOT-ypan
BMeCTe C He60nbIlIoH Tpy6KOH 1J)1H B3J1TI1H KonOHKH ocaAKOB MO)KHO onYCK3Tb Ha Tpoce
nHa~leTporvl 4,8 MM C ne6eAKH, Hcnonb3yeMoH WUI rnnponOIllttecKHX pa6oT. O.lJ1l3KO 3TOT
rpan MO)f(eT 6blTb Hcnonb30BaH ,wIH c60pa rny6oKoBo,uHOrO 6eHTOC3 nHWb H3pHA]' C 06LN-
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meiobenthos, when the trawl is lifted, a bag made of fine-mesh or denser cloth is sewn inside the end of
the trawling bag. A similar trawling sample washing technique was used in the 1950's on the American
expedition Vema. Washing of the soil brought up by a trawl in soft small-mesh sieves is now generally
accepted in bottom drag operations.

During examination of the Peru trench by the American expeditions on the research vessels
Eltanin and Anton Bruun to collect meiobenthos, a small triangular Menzies trawl was successfully used
with a bag made of a small-mesh sieve and inlet 1 m and height 10 cm (see Fig. 18). As indicated by
Menzies [1963], this trawl together with a small pipe to take a sediment column could be lowered on a
cable of diameter 4.8 mm from a winch to be used for hydrological operations. However, this trawl may
be used to collect deep-sea benthos only in addition to
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Figure 18. Trawls of Research Vessel Eltanin
Large Six-Foot (in Rear), Small Trawl Menzies to Collect

Meiobenthos (in Middle), and Machine for Washing Fish (Right)
[per: Menzies, Chin, 1966]

the regular, larger trawls, since the comparatively large animals are essentially not trapped by it.
Starting in the late 1960's, expeditions from the United States and other countries used an

epibenthic sled/sledge trawl for deep-sea work that was a good trap for the macrobenthos populating the
bottom surface and the ground layer surface (a more detailed description and an image of it are given in
the publication of [Hessler, Sanders, 1967]) (Fig. 19). R. Hessler et ale [1978] mention eight samples
taken by the sledge trawl in the Philippine trench at depths to 9,600 m. At the end of the 1970's in
England, a quantitative closing epibenthic sledge trawl was designed whose operation was monitored and
controlled by acoustic signals sent from the ship and received on it from the trawl sensors [Aldred et aI.,
1976]. Then [Rice et aI., 1982] developed a somewhat modified sledge equipped with a camera that made
photographs of the bottom 1.5 m ahead of the sledge every 15-30 sec, and an odometer that recorded the
length of the path made by the sledge over the bottom until its closure. The sledge of one of the models
was equipped with three bags trawling the bottom surface, two side ones with a net with 4.5 mm mesh
and a central one with 1 mm mesh; it also had under them a superbenthic net (0.33 mm mesh) to catch
bottom animals in the layer 0.6-1.2 m above the floor. This sledge model was successfully tested during
several catches in the Atlantic Ocean, so far at depths to 4 km.

During the 1964-1965 trip in the northwest Indian Ocean of the North German research vessel
Meteor, H. Thiel used the following special, extremely labor-intensive, but extremely effective technique
of collecting deep-sea microbenthos [Thiel, 1966]. A section 25 cm2 in size was cut from the surface of a
dredging sample by a special instrument (Meiosteicher). The resulting sample was fixed in Formalin
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PHe. 18. TpanLI 3fe ul1nTcHHH
n

- 6onLwoR WCCTH<I>YTOBLIA (lla 3aJJ.HCM nnaHe) t ManLIR Tpan MeH3Hea
AJUI c60pa McA06CHToca (B cepenHJlc) t CTaHOK nIHI npoMLIBaHID1 np06 (cnpana) [no: Menzies, Chin,

o 1966]

HbIMH, 60nee KpynHblMH TparIaMH, TaK KaK CpaBHHTenbHO KpynHbIX )l(}{BOTHbIX OH npaKTH­
tleCKH He ynaBflHBaeT.

C KOHua 60-x ronOB 3KcneAHUHH CIlIA H pn,ua ,upyrnx CTaH 06bNHO Hcnon
rny60KOBOAHbIX pa60T 3nH6eHTHtleCKHH cana30tlHblH Tpan sledge traw, epibenthic sled),
XOpOillO o6naBnHBaIOUlHH MaKp06eHToc,. HacenHIOUlHx no CTb CT­
HbIM enoH rpyHTa (noApo6Hoe onHcaHHe H H306pa)f(eHHe ero npHBeneHO B pa60Te [Hessler,
Sanders 1967]) (pHC. 19). P. Xeccnep C coaBTOpaMH [Hessler et al., 1978] ynOMHHaeT 0
BOCb~1H np06ax, B3RTbIX cana30t{HbIM TpanoM B <I>HnHnnHHCKoM :>Keno6e Ha rny6HHax 11.0
9600 M. B KOHUe 70-x roAOB B AHrnHH CKOHcTpYHpoBaH KOnHtIeCTBeHHbrH 3aMbIKalOIludicft
3nH6eHTHtleCKHH cana30tIHbm Tpan, pa60Ta KOToporo KOHTponHpyeTcR H yftpaBnHeTCR aKy­
CmqeCKHMH CHrnanaMH, nOCbUlaeMbIMH C cYWIa H npHHHMaeMbIMH Ha HeM OT AaTtlHKOB rpa­
na [Aldred et al., 1976]. B AanbHeHweM [Rice et al., 1982] 6bUIH paJpa60TaHbI HeCKonbKO"
MOAH<f1HKalUl~i TaKOro rpana,CHa6>KeHHoro epoToKaMepoH, AenalOweH Ka>KJlbIe 15-30 c 4><>­
TOCHHMKH AHa B 1,5 M Bnepe.o;H Tpana, H OAOMCTpOM, pemcTpHpylO1.UHM WlHHy nym, npoH­
neHHOrO TpaJ10M no .llHY AO ero 3aMbIKaHHR. Tpan OnHOH H3 JTHX MOJJ,eneHo60pynoBaHTpe­
MJl MeUIKaMli ~ ofinaBnHBalOWHMH nOBepxHocTb ,nHa, - .llBYMH 60KOBblr-.1H H3 cern c ftlIeeH
4,5 MM H ueHTpanbHbIM CHtleeH 1 MM, a TaK)f(e .pacnOnO>KeHHOH Han HH~1H cynep6eHTHtleCKOH
ceTblO (H\feR 0,33 MM) ,ll)1R nOBa npHJJ,oHHblX )f(HBOTHhIX B cnoe 0,6-1,2 M Hall. nHOM. Tpan
3TOM Mo,uenH 6bUl ycnewHo onpo60B3H BO BpeMH HeCKonbKHX nOBOB, npOBeneHHbIX B ArJlaH­
THtIeCKOM OKeaHe, - nOKa H3 rny6HH3x no 4 KM.

Bo BpeMR IDlaBaHHlI B 1964-1965 rr. B ceBepo-3anaJJ,HoH lJaCTH I1HWiHcKoro OKeaHa 3a·
nanHorepMaHCKoro 3fc "MeTeopn X. THnb npHMeHHn cneUHanbHYIO KpaHHe rpYAoeMKylO, HO
qpe3B bNaHHo J<P<pe KTHBHylO MeTO,llHKy c60pa rny60KOBOn,HOrO MHKp06eHToca [Thiel,
1966] . C nOBepxHocrn JJ,HOtlepnaTenbHoH npo6bI cneU,HanbHhIM npH60poM ("Meiosteicher")
Bblpe33JlCJI ytlaCTOK paJMepoM 25 CM 2. nOnytleHHaH npo6a 4lHKcHpOSaryaCb epOpM3JlHHOM,
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Figure 19. Epibenthic Sled Trawl [per: Hessler, Sanders, 1967]

stained with a special dye that acts only on animal tissue, and using a set of sieves was separated into
fractions with particle size 65-100, 100-150 and over 150 J..lm. Then, a binocular microscope was used to
sample all the animals that were easily distinguishable from the soil particles due to the staining. After
using this method, Thiel successfully detected rich microfauna in the samples taken from the abyssal
depths (to 5,000 m). It was found the total number of organisms of the microbenthos (predominantly the
smallest Nematoda) are from 16 to 160,000 samples/m2

• For the first time at such depths representatives
were found of Kinorhyncha and Tardigrada that were previously unknown from depths over 400 m, as
well as numerous Harpacticoida. The use of this technique apparently will permit a further detection in
deep-sea trenches of many representatives of the microbenthos belonging to groups that have not yet been
found at these depths.

The Danish expedition on Galathea to obtain quantitative benthic samples used the Petersen
bottom grab 0.2 m2 [Bruun, 1958]. All samples from depths over 6,000 m by the Soviet expeditions were
obtained by the bottom grab Okean-50 0.25 m2 lLisitsyn, Udintsev, 1955]. New, more advanced models
of bottom grabs were repeatedly designed (see, e.g.: Wigley, 1967; Menzies, Rowe, 1968; Thiel, Hessler,
1974, and others]). A model of a combined photobottom grab was even designed. This bottom grab
initially photographs the bottom and then takes a sample on the photographed section (Fig. 20). Since the
mobile animals often avoid capture by the bottom grab, the photograph could serve as a significant
supplement to the sample. This method was used, for example, to establish that the population density of
the Ophiuroidea inhabiting the depths of the slope is considerably higher than the bottom grab samples
indicated [Emery et aI., 1965; Wigley, Emery, 1967]. However, none of these models of bottom grabs
were used at depths over 6,000 m.

The so-called box corer with area 0.25 m2 [Hessler, Jumars, 1974] (Fig. 21) was extremely
effective in bringing a sample with completely intact section of the bottom from which it was taken and
suitable for use at any depths of the ocean. Because the sediment surface is preserved intact in the
samples obtained by this corer, the small animals, meiobenthos, were counted successfully with great
accuracy. This corer model obtained a sample in the Aleutian trench from depths 7,298 m [Jumars,
Hessler, 1976]. As a result of washing of this sample on a net with mesh 0.3 mm, 318 specimens of
macrobenthic animals were collected and 538 specimens of meiobenthos (the authors included in this
group the Foraminifera Allogromida, Nematoda, Harpaticoida, Turbellaria and Ostracoda) which in
conversion yields respectively 1,272 and 2,152 specimens/m2

• Based on the data cited by the authors in
different publications in 1956-1968, in the samples previously obtained from depths over 6,000 m by
bottom grabs of other models, the number of animals did not exceed 200 specimens/m2

• Several samples
by a corer of this type were obtained in the Philippine trench all the way to depth 9,600 m [Wolff, 1976a;
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Tendal, Hessler, 1977; Hessler et al., 1978].
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PIIC. 19. 3nHt5eH1'H'lecKJdt ClnUOCIHwA TpIJl [DO: Hessler. Sanders. 1967]

OKpaWHBanaCb cneuilaJIhHhlM KpICHTeneM, AeHCTBYIOUlHM TOnbKO HI TKaHH >lCHBOTHblX, H
p13nenJIJIaCb npH nOMOlUH Ha60pa CHT Ha 4>paKIUfH Cp13MepoM 'IaCTHU 65-100, 100-150 H
60nee 150 MlCM. "ocne 3TOro non ~HOKynJlPOMnpoH3BO.D;HnaCb Bhl60pKa Bcex >lCHB011lblX.
xopowo OTnH1IHMJ»1X nocne oKpaCKH OT 'laCTHU rpyHTa. npHMeHHB 3TY MeToARKy, TMIO ypp.­
nOCTb 06HapY'KHTb 6oraTeHwYlO MHKpo<!>aYHY B npo6ax, nonyqeHHblx C a6HccanbHbIX rny-
'6HH (no 5000 M). OKa3aJlOCb, 'Iro 0611tee 'lHcno OpraHH3MOB MHKpo6eHTOca (npeHMYmecr-
BeRHO Menh'laHUDlX HeMaTOn) COCTUnJleT B nepecqere OT 16 1J.0 160 TbIC.3K3./M 2

• BnepBble
6bJ1lH 06HapY>lCeHbi Ha TaKHX rny6HHax npeACTaBHTenH Kinorhyncha. H Tardigrada, paHee
HeH3BeCTHhie C rny6HH 60nee 400 M, a TaK>ICe MHorO'1IHcneHHble Harpacticoida. nO-BHARMO­
MY, npHMeHeHHe 3TOH MeTO,llHKH n03BOJIHT B ~bHeHweM 06Hapy)I(HThHB rny60KOBOAHblX
)l(eno6ax MHornx npenCTaBHteneH' MHKpo6eHToca, 0'l1l0CJIIl.tHXCJI K rpynnaM, 11.0 CHX nop He
HaiinekHhlM Ha 31l1X rny6HHax.

,llaTcKoH 3KCIleWlUHeH Ha "fanaree" .wIJI nonytleHHJI KonHlleCTBeHHblX npo6 6eHToca 6bl1I
Hcnonb30BaH nHOllepnarenb neTepceHa 0,2 M2 [Bruun, 1958]. COBeTCKHMH 3KCneAlu,uUIMH
Bee npo6bI C rny6HH 60nee 6000 M 6hVlH nonyqeHbI AHOllepnaTeneM "OKeaH-50" 0,25 M

2

[nHCHUhIH, Y,a;KHueB, 1955]. HeoWloKpamo KOHCTpYHpoBanHCb HOBbIe, 60nee COBepweHHble
MOAenHWf01fepnaTeneH (cM.,Hanp.: [Wigley, 1967; Menzies, Rowe, 1968; Thiel, Hessler,
1974; H np.]). bbI1Ia na)((e CKOHCTpYHpoBaHaMOnenbKoM6HHHpoBaHHoro 4>oTOAHOllepnare­
nJi. TaxOH nHOllepIiaTeJlb CHallana <!>ororpa<!>HpyeT J];HO, a 3aTeM 6epeT npo6y Ha c$oTorpa-
$HpoBaHHoM yqaCTKe (pHC. 20). nOCKOIIbKY nOABH)f(}{ble )IO[80nlble 38l1acTylO ycneBalOT H3­
6e)l(aTb 3aXBara AHOlIepnaTeneM, $oTorpa$HJI MO)l(eT cnY)f(HTb cymecmeHHblM AOnOIIHeHHeM
K nonyqeHHoH npo6e. HMeHHo 3THM nyreM ynanocb, HanpHMep, yCTaHoBHTt', 'ITO nnOTHOCTb
noceneHHH 06HTalOlUHx Ha rny6HHax CKJ10Ha O$HYP 3HallHtenbHO Bblwe, lIeM naBanH OCHOBa­
HHe C'lHTaTb ,lJ)IOqepnaTenbHble npo6bI [Emery et al., 1965; Wigley, Emery, 1967]. OAHaKO
AHollepnarenH BceX 31l1X Mo,n:eneH He HCfiOnb30BaJIHCb Ha rny6HHax 60nee 6000 M.

tIpe3BbNaHHO 3<P<peKTHBHhIM, nPJIHocmuHM npo6y CnonHOCTblO He HapyweHHoH nOBepx­
HOCTblO Toro yqaCTKa AHa, CKOToporo OHa 6bVla 8311Ta, H npHrOAHbIM ATUI Hcnonb30BaHHR Ha
nlO6bIX rny6HHax OKeaHa OKa33nCR TaK Ha3bmaeMbIH Kopo6qaThIH AHollepnarenb (box corer)
JUlOIl\aAbIO 0,25 M'2 [Hessler, Jumars, 1974] (pHC. 21). Bnaro,napJl coxpaHeHHIO HeHapy­
weHHOH nOBepXHOCTH oca,n:Ka B npo6ax, nonyqeHHbIX 31l1M AHoqepnareneM, y.r¥leTCR C6onb­
wOH TOllHOCTblO yqHTbmaTb Me1lKHX >KHBOTHblX - MeHo6eHToC. ,IlHOqepnaTeneM 3TOH MOAenH
6bVla nonyqeHa npo6a B AneyrcKoM )l(eno6ec rny6HHbl 7298 M [Jumars, Hessler, 1976].
B pe3ynbTaTe npoMhIBKH 3TOH npo6bI Ha CHTe CJltleeH 0,3 MM 6bl1IO co6paHo 318 3K3. )l(HBOT­
HblX Maxpo6eHToca H 538 3K3. MeHo6eHToca (asroPbI BKnlOtDlnH B 3TY rpynny <popMaMHHH­
<j>ep Allogromida, HeMaTO,n, rapnaKTHUHu' Typ6enn1lpHH H OCTpaKon), qTO B nepeCqeTe AaeT
COOTBeTCTBeHHO 1272 H 2152 3K3./M 2

• no npHBeAeHHbIM aBTOpaMH naHHhIM H3 pa3HbIX pa­
6oT, ony6J'lHKoBaffilLIX B 1956-1968 rr., B npo6ax, nonyqeHHhlx paHee C rny6HH 60nee
6000 M AHOllepnaTenJlMH .n:pYfHX Mo,n:eneH, lIHC1IO >KHBOTHhIX He npeBbIllIaJIO 200 3K3./M 2

•

HecKonbKo npo6 ,n:HO'lepnaTenSMH 3Toro THna 6bIJ10 nonyqeHo B cI>HJlHIInHHCKoM )l(en06e
BnnOTb no rny6HHbI 9600 M [Wolff, 1976a; Tendal, Hessler. 1977; Hessler et al., 1978].
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Figure 20. Combined Photobottom grab (per: Wigley, Emery, 1971)

It is very important that the box corer could descend with 25 sections of cross-section 10xl0 em installed
in it and thus obtain a sample with area 0.25 m2 already divided into 25 subsamples that could be studied
independently [Wolff, 1976a]. As a result, it became possible to compare among themselves the
composition and population of the animals obtained from different subsamples with an area of 100 cm2

,

and to judge the degree of homogeneity or inhomogeneity of the small-scale distribution of the
meiobenthos.

Underwater photography yielded a lot in terms of studying the fauna at the greatest depths. The
first photographs of the bottom with animals were obtained at ocean depths about 40 years ago [Ewing et
aI., 1946]. In the last 30 years slightly more than two dozen photographs have been published of the
bottom with animals obtained at depths over 6,000 m by the French expedition on Calypso in the
Romanche trench [Cousteau, 1958] and several American expeditions in 1961-1965 in the Romanche,
Puerto-Rico, South Sandwich, Peru, New Britain and New Hebrides trenches [Pratt, 1962; Menzies, 1963;
Heezen et al., 1964; Heezen, Johnson, 1965; Heezen, Hollister, 1971; Menzies et al., 1973]. All of these
photographs were obtained from depths from 6,000 to 8,650 m. In the Peru trench the expedition on
Eltanin at two stations obtained bottom photographs somewhat deeper than 6,000 m with animals and at
the same stations trawling was conducted during which some of the animals were caught that were in
these photos [Menzies, 1963] which facilitated their analysis. The Soviet expeditions during these same
years obtained numerous bottom photographs at abyssal depths, but only once in the Northwest trough of
the Pacific Ocean at depth 6,145 m [N. Zenkevitch, 1970].

A group of Danish zoologists [Lemche et aI., 1976] in 1976 published extremely interesting
results of studying more than 4,000 bottom photographs and partially the benthic layer obtained by the
1962 American expedition on the Spencer F. Baird ship in five trenches of the western tropical section of
the Pacific Ocean (see
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PIle. 20. KOM6HHHpOBaHHbIA ct>oToWioliepnaTenL (no: Wigley, Emery, 1971)

- - -------------- ----1..

BeCbMa cYlllecmeHHo, '1ro Kopo6'1aTbIH nHotlepnarenb MO>KHO onycKaTb co BCTaBneHHblMH B
Hero 25 ceKUHHMH KBaApatHoro'ceqeHHHpa3MepoM 10XI0 CM H TaKHM06pa30MnonyqaTb
np06y nnOlUanhlO 0,25 M2 , }')ICe p3.3,neneHHylO Ha 25 cy6np06, Koropble MO)l(}{O Hccne11.oBaTb
He3aBHCHMO [Wolff, 1976a]. B pe3ynbTaTe 3TOro CTaHOBHTCH B03MO)l(HbiM conOCTaBl1HTb
Me>KAY co60H COCTaB H 'lHC1leHHOCTb :>KHBOTHbIX, nonyqeHHbIX H3 pa3HbIX cy6npo6 nnOlUaAhIO
100 CM

2
, H Cy,D;HTb 0 CTeneHH OAHOpOWlOCTH H1IH HeOAHopo.D.HoCTH MenKOMaCwTa6HOro

pacnpeAeneHHH MeH06eHToca.
()qeHb MHOroe B OTHOWeHHH H3yqeHHH <l>a)'Hbl HaH60nbnm)( rny6HH Aano nOABoAHoe epO­

TorpaepHpoBaHHe. BnepBble <PoTorpa<l>HH .LOla C')KHBOT,HbIMH 6bUlH nonyqeHbl Ha my6HHax
OKeaHa OKono 40 neT Ha3aA [Ewin-g et al., 1946]. 3a nocneAYlOlUHe 30 neT 6bUlO onyOOHKO­
BaHO HeMHOfHM 60nee nayx AeCHTKOB <pOTorpa<pHH AHa c )l(HBOTHbIMH, nonyqeHHblx Ha my­
6HHax 60nee 6000 M <pPaHUY3CKOH 3KCneJJ;HUHeH Ha "KannHnco" B )l(eno6e POMaHW [Cous­
teau, 1958] H HeCKOn&KHMH 3Kcne.rnnlHJlMH CIJIA B 1961-1965 rr. B )l(en06ax POMaHw,
nY3pTO-Pm<0, lO)I(}Io-CaHABH'IeB, nepyaHcKHH, HOBo-BpHTaHcKHH H HOB,o-fe6pH11.cKHH
[pratt, 1962; Menzies, 1963; Heezen et ai., 1964; Heezen, Johnson, 1965; Heezen, Hollis­
ter, 1971; Menzies et al., 1973] • Bee 3TH <pOTorpa<l>1DI 6bUIH nonyqeHbl Crny6HH OT 6000 no
8650 M. B llepyaHCKOM ~en06e 3Kcne.rnU.l,HeH Ha ,"HnreHHHe" Ha nayx CTaHUHHX 6bDlH no­
nyqeHbl HeCKonbKO rny6)1(e 6000 M <l>ororpaepH~ AHa C)l(HBOTHblMH H Ha rex )l(e CTaHUHRX
npoBeneHbl TpanelmH, BO BpeMH KOTOpbIX 6bUlH qaCTHtlHO nOHMaHbl )KHBOmble, nonaBlJDle
H·Ha epoTOrpaepHH [Menzies, 1963], qTO 06ner\lH1l00npeAen~HHen0CJ1eJ].HHx. 3KCIIeAHUHHMH
CCCP 3a 3TH )l(e fOALI 6bUlH nonyqeHbI MHOrO\IHC1leHHble <pororpa<pHH ,[I;Ha Ha a6HCC3J1bHhIX
rny6HHax, HO nHWb 0AHa>KAb1 B CeBepo-3ana1J,HOH KOTnOBHHe THXOro OKeaHa Ha rny6HHe
6145 M [H. 3eHKeBHtI, 1970]. '

B 1976 r. rpynnoH AaTCKHX 30onoroB [Lemche et al., 1976] 6bUIH onYMHKoBaHbI Qpe3­
BbI'laHHO HHTepecHble pe3ynbTaTbi H3~eHHH 60nee qeM 4000 <t>ororpa<l>HH ,D,Ha HOl'lacm npH­
11.OHHOro cnOH, nonyqeHHbIX aMepHKaHCKoH 3KCnenHUHeH 1962 r. Ha cYAHe "CneHeep
en. B3PA" B nHm >Ken06ax 3anallHoH rponHtleCKOH tIaCTH THxoro OKeaHa (CM. ITPHIIO-
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Figure 21. Box Corer 0.25 m2 (A) and Diagram of Its Layout

Key:
a. View from the side of the closing lever in the open position
b. View from the side in the open position
c. View from the side of the closing lever in the closed position
d. View from above in the open position
e. withdrawn box with soil sample placed on sled
[A--per Wolff, 1976a; B--per Hessler, Jumars, 1974]
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PIle. 21. KopoGtlaTWI JOIOCIepnaTeJ11t 0,25 Mt (A) II cxeMa
ero YCTpolCTaa (S) .

/I - BIIA co CTOpOHW 38MWlCalOlQerO p ....ar. a OTICpwrOM
nono*eH1Dl; 6 - a~ Ct50ICY B OTICpWTOM DonO*eRlUI;
6 - B. co CTOpOHW 3aMW1<aJO~ero p.....r. a 3aKpwroM
Dono*eHIUI; , - a. CBepXY a OncpWTOM nono*eHHH;
d - aWllYTltl'i ICopOG C np060A rpyHTa,nOMelQeHHwA
Ha TeJlO*JCY [A - DO: 'Wolff, 1976a; ·5 - DO: Hessler,

Juman, 1974]
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Appendix 1) at depths from 6,758 to 8,930 m. The cameras were towed by a ship on a cable at ping­
controlled distance 1-2 m above the bottom and in intervals 10-15 sec bottom photographs were made that
covered a certain area (from 0.5 to 10 m2

). During each of the successful descents, the camera was able to
take photos covering from several hundreds to over 2,000 m2 of the bottom. The photographs were taken
simultaneously by two connected cameras, one taking black-and-white, the other color pictures and
producing paired stereoscopic images. Examination of these three-dimensional color images was very
helpful in analyzing the photographed animals. In particular, these photographs helped Lemche et al. to
create a graphic reconstruction of a new group of animals (apparently, class rank) of the Hemichordata
type, Lophenteropneusta (see Fig. 47).

Underwater photography has been successfully used in recent years to monitor the clusters of
animals and their behavior near bait lowered to the bottom. This work was conducted in the Chile,
Philippine and Mariana trenches, and to depths of 9,800 and 10,500 m in the last two [Wolff, 1976a;
Hessler et al., 1978].

Methods have recently been developed for successful use at depths of the ocean bottom not only
of underwater photography, but also underwater television. The scales and outlook for study of the ocean
bottom and animals living on it using these methods can be judged from the recently published works of
Foell and Pawson [1986]. During several American expeditions in 1979-1982 on the research vessel
Prospector in the eastern tropical section of the Pacific Ocean in a program to study the distribution on the
bottom of clusters of iron-manganese concretions, studies were made of the bottom at depths from 4,400
to 5,100 m using movie cameras towed at a distance of 1-5 m above the bottom or underwater TV units.
The work of Foell and Pawson covered the partial results of their study of epibenthic animals on the more
than 70,000 bottom images obtained by these expeditions. It is important that as in previously known
data of trawling collections from such depths there was a dominance of Echinodermata on these
photographs (over half of the 70 detected species). A number of previously unknown (new) animal
species were also detected. It is true that a precise analysis of the latter will only be possible after they are
caught. As far as I know, underwater television has not yet been used at depths over 6,000 m.

In recent decades, another step has been taken in the study of the hadal depths that has opened up
basically new opportunities; new independent bathyscaphes have been created to allow the researcher to
submerge to the ocean bottom at any depths, to make direct observations through portholes, and even
obtain benthic samples [Piccard, 1960; Piccard, Dietz, 1963; Cherbonnier, 1964; Wolff, 1964; Peres,
1965; Laubier, 1985].

There are currently also a number of other underwater research vessels that are more
maneuverable than the bathyscaphes and not as cumbersome, like the French Siana and the American
Alvin that could be transported on the accompanying ship. These underwater vessels were able to make a
detailed investigation of the "oases" of life at the outlets of the underwater hydrotherms at depths 2-3 kIn.
Quite recently a report was published about the descents of the French research submarine Nautilus to
depths 6,000 m in the area of the Japan and Kuril-Kamchatka trench [Laubier et aI., 1986]. There is no
doubt that the future in the study of life at the greatest ocean depths belongs to this type of underwater
vessel.

A completely new outlook was afforded by the use of so-called free vehicles that study the water
mass and ocean bottom without having powerful winches on board the ship with an enormous supply of
heavy cables. The free vehicle essentially means that a cable of several dozen or several hundred meters
is lowered freely from the ship and a load and device (trigger) are attached to its lower end that at the
requisite time releases the cable from this load at the acoustic command from the ship. The upper end of
the cable has a float
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with a device that after the free vehicle floats to the surface begins to send various types of signals to
allow the free vehicle to be found and brought on board the ship (Fig. 22). Between the float and the load
on the cable, various instruments may be attached: current direction and velocity analyzers, inorganic and
organic settling particle collectors, cameras to photograph the bottom or benthic water layer, bait for
animals monitored by a camera, various animal traps, etc. [Phleger, Soutar, 1971; Dayton, Hessler, 1972;
Hessler et aI., 1972; Yayanos, 1977; Smith et aI., 1979; Macdonald, Gilchrist, 1982; Lampitt, Burnham,
1983; et al.].

The largest Crustacea of the order Amphipoda were successfully found for the first time using bait
monitored by a camera and lowered on a free vehicle. They were photographed at depth 5,300 m in the
northeast Pacific Ocean, and they were 282 mm long which was twice as long as the largest previously
known representatives of this order [Hessler et aI., 1972]. The use of the free vehicle not only permitted
observation on bait photographs of colossal clusters of Amphipoda Hirondellea gigas at the maximum
depths of the Philippine and Mariana trenches, but also to catch them in bait traps lowered to the bottom
of these trenches [Wolff, 1976a; Hessler et aI., 1978]. As indicated by Hessler et aI., from depths to 9,600
m in the Philippine trench the American expeditions used a box corer to obtain 13 samples and 8 catches
byepibenthic sled. However they did not catch a single H. gigas. These crustaceans are apparently so
mobile that they easily avoid the trap lines. Orlly by using photo-monitored bait and bait traps lowered on
free vehicles can the largest representatives of the animal population in the benthic layers of the maximum
depths of the hadal ocean trenches, the Philippine and Mariana, thus be detected.

Using satellite navigation to determine the location of a ship with high precision, search for and
raising to the ship of a free vehicle floating on the surface now only takes about an hour or even less.

The animals that inhabit the abyssal depths, and even deeper, in the deep-sea trenches, do not
withstand the pressure changes that occur when they are lifted to the surface, from several hundred to one
atmosphere. They are therefore always dead when the catch is lifted onto the ship deck, despite the fact
that due to the lack of any gas-filled cavities in their bodies they could remain externally completely
undamaged.

Many questions related to the biology and physiology of deep-sea animals would be resolved if
methods were developed to obtain the inhabitants of great depths alive and keep them under conditions
close to their natural habitat. An experimental model of such an instrument rated for pressure to 1,000
atm has already been created for catching and bringing plankton organisms live to the surface
[Macdonald, Gilchrist, 1969; Macdonald et al., 1972]. A special isobaric trap was recently developed that
is lowered to the bottom on a free vehicle that can be sealed after catching bottom animals and allows
them to be brought to the surface alive while maintaining the pressure at which they were caught. The use
of this isobaric trap in 1980 permitted benthic Amphipoda to be caught and brought up from depths to
4,360, and then to conduct experiments for the impact on them of a pressure change [Macdonald,
Gilchrist, 1982]. It is common knowledge that these isobaric traps have already been developed for their
use at trench depths [Anonym., 1977; Yayanos, 1977], and the second of these publications mentions the
catch in this trap of Amphipoda at depth 9,600 m in the Philippine trench.

There is no doubt that the new methods of research on benthic animals as developed in the last
decades are promising, and the use of these methods to study animals inhabiting deep-sea trenches has
already provided important results. However, in addition to the use of new methods (underwater
photography, traps and bait lowered on free vehicles, the use of
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Figure 22. Diagram of Free Instrument Carrier
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Key:
From left to right: descent, position on bottom, lifting
a. isobaric trap for amphipods
b. load remaining on the bottom
c. float system with signal sensors after surfacing
d. cable to which various instruments may be attached [per: Macdonald, Gilchrist, 1982]
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PRe. 22. CxeMa ycrpoltCTBa aBTOHOMlM>ro DpHCSOPOHOCHTeJ1JI

CneBa aaDpaBO: cnyCK. DOnO)ICeHHe Ha ~e. DOAWM. II - H308aplNecICu nOByune. AJlJI aMcI»JUlOA: 6­
aKycTHtIecKJdi npHeMJlHl( cHniana c cy~alJ.1lJl OCBOGo~eHJIIIOT rpY3a; 8 - OCTaJOaudicR Ha JUte rpY3;
2 - CHCTeMa nonnUKOB C Zla'l"ClJD(aMH CHrH8JlOB Docile BClUlhI11IJI; () - TpOC, K KOTOPOMY MO*"O np.-

Kpemurr. pa3J'lH'lHwe npH60pw [no: Macdonald. Gilchrist. 1982]
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manned underwater vehicles, etc.), the traditional research methods still maintain their importance:
bottom grab and especially trawling collection by catching equipment lowered on a cable from a ship.
The knowledge that has been accumulated by now regarding the precise taxonomic classification of the
overwhelming majority of the animals populating the hadal depths is based on mass collections that were
made by benthic sleds of various models lowered on a cable. It is precisely these collections that allow
mass material to be obtained that is accessible for a detailed study by zoologists, specialists in various
taxonomic animal groups, and for clarification of the precise classification of these animals. The latter is
very necessary for research in other all-possible fields: study of different aspects of biology and ecology,
physiology and biochemistry, geographical and vertical distributions, endemism, etc.

CHAPTER 4.
TAXONOMIC COMPOSITION OF THE ULTRA-ABYSSAL DWELLERS

Extensive data has already been processed on the ultra-abyssal fauna collected by expeditions
from different countries. The results of fauna processing of the first two samples have been published that
were obtained from depths over 6,000 m in the Atlantic Ocean by the expeditions on Princesse-Alice and
Albatross-2. Processing and publication of the results of almost all taxonomic groups of animals
presented in the collections from the hadal trenches of the Danish Galathea expedition have been
completed.

Processing of the extremely extensive data collected during the 30 years of operation of Vityaz, as
well as by the Soviet expeditions on the vessels Akademik Kurchatov and Dmitriy Mendeleyev has not
yet been completed. But a lot of the collections have been processed and the findings have been
published in dozens of articles of specialists in different taxonomic animal groups. Over 200 new species
and over 30 new genera of animals encountered at depths over 6,000 m [Beliaev, 1983b] have already
been described based only on the data from the Soviet expeditions on Vityaz.

Based on the data of the Japanese expeditions on Riofu-Maru, Soyo-Maru, Hakuho-Maru, Kayo­
Maru and the American expeditions on Vema, Eltanin, Chain, Anton Bruun, John Elliott Pilsbury,
Thomas Washington and Gillis mostly preliminary data and only some species or generic analyses of the
animals collected in the deep-sea trenches have been published.

Despite the fact that the collected data has not yet been fully processed, the fauna lists of the
animals inhabiting deeper than 6 kIn that have already been defined to species (although some of them
have still not been described) already includes about 150 species of Protozoa and about 700 species of
Metazoa, i.e., more than double in 20 years versus the last summary [Beliaev, 1966b; Belyaev, 1972].

In the lists cited in this work of the ultra-abyssal fauna for different taxonomic groups (Appendix
IT), new data were considered with final species analyses. In a number of cases, these data pinpoint or
alter the preliminary analyses previously published, mainly in the publications of [Uschakov, 1952;
Bruun, 1953a, b et al.; Zenkevitch et aI., 1954, 1955; Beliaev et aI., 1960; Wolff, 1960; Beliaev, 1966b;
Belyaev, 1972]. This is the precise explanation for some discrepancies between the lists cited in this work
and the preliminary publications.
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In order not to overload the work with too many remarks, I will make no further stipulation of these in
each specific case.

The lists also include previously published analyses of those new still undescribed species and
determinations up to genus or family of animals whose more accurate taxonomic classification had not yet
been established, as well as some yet unpublished definitions provided to me by specialists on various
taxonomic groups.

BACTERIA

Before switching to a discussion of the taxonomic fauna composition in the ultra-abyssal depths, it
should be noted that fairly diverse bacterial flora has been found at these depths. ZoBel1 [ZoBell, 1952;
ZoBell, Morita, 1959], a participant in the Galathea expedition found various live bacteria in the sediment
obtained from the bottom of the Philippine trench from depth over 10 lan, as well as in the sediment from
the trenches: Kermadec from depths 6,790-9,820 m, Yavan 7,020 m and Banda 7,250 m. The specific
properties of these bacteria were their pressure-tolerance and temperature-sensitivity. Multiplication of
ultra-abyssal bacteria under laboratory conditions primarily or exclusively occurred when pressure was
maintained that was inherent to the depths from which these bacteria were taken (700-1,000 atm) and at
low temperature (3-5°). The bacteria from these depths were morphologically similar to the standard soil
and aquatic forms, but based on their physiological specific nature, C. ZoBe11 and R. Morita believe that
they belong to new species and genera. The quantity of bacteria in the sediment may be very high, and
apparently, they may play an important role in the feeding of the benthic fauna. The population of live
bacteria in the sediment from depth over 10,000 m in the Philippine trench was 104-106 bacteria in 1 ml
(cm3

).

The quantity of carbon contained in the live bacteria from the deep-sea benthic sediment taken by
them from the dissolved or colloidal organic compounds, sea water, and to a lesser degree, from the
settling detritus is 0.2- 2 mg per liter of sediment. The rate of reproduction of these bacteria is from 10 to
100 generations per year. Judging from these quantities, the bacteria may produce from 200 mg to 20 g of
organic carbon per year in a ten-centimeter layer of sediment on an area of the bottom equal to one square
meter, which could provide a considerable amount of food for the bottom-dwellers [ZoBell, Morita,
1959].

A considerable number of benthic heterotrophic bacteria were also found in the soil from depths
over 6,000 m in a number of other Pacific Ocean trenches, Kuril-Kamchatka, Tonga, Peru and Chile, and
in the Atlantic Ocean, South Sandwich trench [Kriss, Biryuzova, 1955; Kriss, 1959; Mitskevich, Kriss,
1971; Mitskevich, 1975].

Based on the data of R. Hessler et al. [1978], clusters of extremely numerous bacteria and their
accompanying detritus were found on smears obtained from the intestinal contents of the Amphipoda
Hirondellea gigas caught in traps in the Philippine trench at depth 9,600 m. Among the caught
crustaceans, it was possible to distinguish those whose anterior part of the intestine contained particles of
the bait (dead fish), both from the crustaceans with empty intestines, and from those that were trapped
with an intestine (including its posterior part) that was already filled with a dark mass consisting of
bacteria and particles of detritus. Based on the data from 965 specimens, crustaceans in the latter group
averaged 60% in the smallest dimensional class (male-l and female-I, length less than 20 nun), and with
a increase in the crustacean size, this percentage dropped (inverse linear dependence); in individuals of
the largest size class (females-6, length about 40 nun), the bacterial/detritus mass was encountered in less
than 10% of the specimens. This mass consisted mainly of bacteria in many of the small specimens.
Apparently, the established relationship indicates a shift in the feeding methods and food composition in
the crustacean ontogenesis.
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The bacteria found in the H. gigas intestine mainly belong to two morphological types, spherical
and bacillary. Bacteria of only one type was invariably found in one crustacean. The authors discuss
whether the Amphipoda swallow the bacteria together with the detritus on the bottom, or mass
reproduction of the bacteria occurs in the intestine after the detritus is swallowed. In any case, however,
there is no doubt that bacteria even at such great depths play an important role in the feeding of bottom­
dwellers.

One of the greatest discoveries of our century is the detection in the last decade of oases of life
related to the underwater hydrothermal springs at depths from 1.5 to 3 km in the ocean tectonic active rift
zones. Directly next to the hydrothermal springs and on their neighboring bottom sections, unusually
abundant and diverse communities of benthic animals live, which for the most part are classified as new
species, genera, and sometimes new taxons of a higher class previously unknown to science. Some of
these animals reach giant dimensions, e.g., Riftia pachyptila from the Pogonophora Vestimentifera class
(tube up to 3 m in length, and body size up to 1.5 m) or bivalve mollusks Calyptogena magnifica, up to a
quarter of a meter in length. The biomass in the areas of accumulations of these animals could be several
kg, and even tens of kg per 1 square meter of the bottom. Similar levels were previously known only for
shallows in the most productive ocean regions, while at depths 2-3 km the benthic biomass usually does
not exceed several grams or several dozen grams per square meter [Zenkevitch et aI., 1971; Beliaev,
1985c].

It has been established that this abundant life does not exist because of organic substances coming
to the bottom from the surface ocean layers, and in the final analysis owes its origin to phytoplankton
photosynthesis, and local autochemosynthesis of the bacteria that exist in enormous quantities in the
waters of the hydrothermal layer and near it. These bacteria synthesize organic matter of their bodies,
using the energy released during oxidation by them of various reduced compounds taken from the Earth's
depths with the hydrothermal water (hydrogen sulfide, methane, ammonia gas, etc.), and the carbon
dioxide of the surrounding sea water. There have been descriptions of clusters of such bacteria that form
mats on the bottom not only near the hydrothermal springs, but also in the areas of seepage from the
depths of cold water that also contains hydrogen sulfide or methane of thermal origin. The local primary
product created by these bacteria is the initial food source for those animals that comprise the community
of these deep-sea life oases. Moreover, the symbiotic clusters of these bacteria exist in the tissues of a
number of animals inhabiting these oases (e.g., the trophosome tissue, a special section of the rift
dwellers, or gills of Calyptogena) and life products of such bacteria, and possibly, they themselves could
serve as food for their hosts. There have been extensive publications on life in the hydrothermal regions,
therefore here I will only cite several works [Corliss, Ballard, 1977; Ballard, Grassle, 1979; Oceanus,
1984; Jones, 1985].

Until recently, these life oases were mainly known from the regions of hydrothermal springs in the
rift zones of the Pacific and Atlantic Oceans from depths no more than 3 km. Extremely interesting
reports have recently been published, however, [Lallemant et al., 1986; Laubier et al., 1986] about finding
similar oases at a depth of about 6,000 m.

During the 1985 summer work of the French-Japanese expedition of the research submarine
Nautile, numerous deep-sea submersions were made at the Pacific Ocean coasts of Japan in the
subduction zone between 33 and 41°20 n.l.. During seven of these descents at depths from 3,800 to 5,960
m, exceptionally abundant communities were found on the bottom that mainly consisted of Calyptogena
mollusk clusters (three new types), as well as other animals accompanying them. Thus, for example,
during descents in the Japan trench and in the junction area of the Japan and Kuril-Kamchatka trenches at
depths over 5,600 m and at 5,900 m, the density of mollusk clusters, converted per unit of area was 400,
700 and 1,500 specimens/m2

,
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and their biomass, was respectively 24, 42 and 51 kWm2 (!). The benthic biomass at these depths in this
part of the ocean is usually no more than several g/m2, based on Soviet expedition data (see, e.g.:
[Beliaev, 1960, 1966b, 1985c]).

No hot water springs were found in the regions of such oases, but the water temperature washing
over the mollusk colonies was 0.2-0.6° higher than in the neighboring regions where it was 1.2°C.
Geochemical analyses of the water samples taken at the sites of mollusk clusters indicated the presence of
interstitial seepage water containing thermogenic methane, the source of energy for bacterial
chemosynthesis whose products are the reason for existence of these mollusk clusters and the animals that
accompany them [Laubier et aI., 1986; Lalleman et aI., 1986].

It is quite likely that when research submarines are designed that are capable of active search at
any depths, similar oases of life will be detected at even greater depths of many trenches, insofar as the
latter are confined to tectonic active zones where the possible existence of thermal water springs is so
likely.

It is important that Lemche et a1. repeatedly found on the color stereoscopic photographs of the
bottom of the Bougainville, New Britain and Palau trenches obtained at depths from 7 to 8.5 kIn dark
spots delimited from the surrounding lighter bottom, that apparently are bacterial films. Judging by
certain photographs, these films are partially destroyed apparently by the organisms feeding on them, e.g.,
Pseudopoda, Xenophoridae, Holothurioidea, etc. [Lemche et aI., 1976].

PROTOZOA
RIDZOPODA

FORAMINIFERA

Foraminifera were detected at all depths, up to depth 10,415-10,687 m in the Tonga trench
[Beliaev et al., 1960]. At depths over 6,000 m they were first found by the Challenger expedition in a
sample obtained by a sounding tube in the Japan trench [Brady, 1984], and further by the Vityaz and
Akademik Kurchatov in many trenches and troughs of the Pacific Ocean, in the Yavan and South
Sandwich trenches [Zenkevitch et aI., 1955; Shchedrina, 1958; Beliaev et al., 1960; Beliaev,
Vinogradova, 1961a; Saidova, 1961, 1964, 1969, 1970, 1975, 1976; Khusid, 1973, 1977, 1984; Basov,
1974, 1975], expeditions on Eltanin in the Peru trench [Menzies, 1963, 1964; Bandy, Rodolfo, 1964] and
on the research vessel Thomas Washington in the Aleutian trench [Jumars, Hessler, 1976]. Foraminifera
were also observed on bottom photographs taken in the New Britain trench at depth over 8 kIn [Lemche et
aI., 1976].

The number of species (more precisely, the species names) of Foraminifera that were defined by
different authors in collections from depths exceeding 6,000 m already approach two hundred, i.e., exceed
the number of species known from such depths of any class of multi-celled animals, except the
crustaceans. It would seem that the example of the Foraminifera could be the best tracking of the laws
governing their vertical distribution in the ultra-abyssal, geographical dissemination in the trenches of
various ocean regions and the link between the fauna of different trenches. However, for a number of
reasons, the data on this group was not very suitable for such an analysis and only some generalized
conclusions can be drawn about the features of the Foraminifera fauna in the ultra-abyssal zone as a
whole.

V. A. DogeI' [1951], in discussing the appearance of the Foraminifera, noted the extreme
indistinctness of their distinguishing features and their color changes even in different genera, which
significantly impairs identification of different forms. Dogel' indicates that the number of Foraminifera
genera known by that time (including the fossil forms) was about 700, while the number of species names
proposed by various authors reached 9,000.
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The situation with this group has become even more complicated in recent years. The article
pessimistically entitled "Twilight of Foraminiferology" by E. Boltovskoy [1965] cites amazing data about
the confusion and chaos reigning in the taxonomy of benthic Forminifera. In only a few cases the same
species names are used throughout for the same species, but even in these instances there is no uniformity
in the generic names. At best, one can only name several dozen species that can be unequivocally defined
in different laboratories. In the American National Museum alone, the species Nonion affine was
catalogued under 11 different names, of which 5 belonged to new species [Boltovskoy, 1958]. The
increment in "new" species of this group in the 1950's averaged about three daily, and in the majority of
cases, these species were invalid. By 1965, the number of Foraminifera species names had already
reached 30,000, and the genera exceeded 1,700. Boltovskoy believes that at least 25,000 of these 30,000
"species" are invalid. It is true that all of this primarily refers to fossil species or shallow-water species
from the modern. The deep-sea fauna, and especially the fauna of the greatest depths have been studied
incomparably less than the shallow-water species, and it is natural that many valid new species may be
encountered when it is studied, nevertheless, the history of Foraminifera study in the hadal ocean depths
could serve as an illustration of Boltovskoy's pessimistic statements.

The situation is complicated even more by the fact that until recently the researchers who were
analyzing the deep-sea benthic Foraminifera almost always had collections that did not separate the
Foraminifera that were collected live from their empty shells. The latter could be partially at great depths
in the secondary depth as a result of drift from shallower depths or as a result of movement of the shells
not only of modern, but also dead species after washing away of the buried sediment.

The sample obtained by Challenger from a depth of 7,220 m in the Japan trench [Brady, 1884]
revealed 14 species of Foraminifera. According to Brady's analysis, all of these Foraminifera belonged to
already known and widespread eurybathic species.

Further infonnation about the composition of Foraminifera detected deeper than 6,000 m did not
appear until the publication of Z. G. Shchedrina [1958] of the Vityaz collection processing results in 1949
and 1953 in the area of the Kuril-Kamchatka trench, including at five stations at depths from 6,860 to
9,050 m. Shchedrina found 28 species below 6,000 m. Only one of them (new species of the genus
Miliolin) belonged to Foraminifera with a secretion and not agglutinated shell. Eight species (about 30%)
were new, and 7 of them were only found below 8,000 m. Twenty species were characterized by more or
less broad dissemination. Unfortunately, the new species found by Shchedrina have not been described,
and the question of their identity with species of subsequent collections in the same trench is still
unanswered.

A number of subsequent works that cover the Pacific Ocean Foraminifera, including those in
various deep-sea trenches, were published by Kh. M. Saidova [1961, 1964, 1969, 1970, 1975], and the
refined list of Kh. M. Saidova [Beliaev, 1966b]. However, as Saidova processed the materials, the
composition of the Foraminifera defined in them from depths over 6,000 m changed so much (the change
in the volume of species, species names, generic classification of the same species, and sometimes even
their classification to different families and even orders) that the compilation of a unified, common list
with precise data on the vertical and geographical distribution of the species was essentially impossible.

In her last summary, Saidova [1975] in the overall list of species of benthic Foraminifera found in
the Pacific Ocean for depths over 6,000 m indicates over 103 species (Appendix II, Table 1), among
which 57 have been described by Saidova as new (in this or earlier publications). Endemic animals of
depths over 6,000 m number 18 (less than 20%). Only 4 species belong to Foraminifera with secretion,
lime shell
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of the order Miliolida (in her 1976 publication, Saidova adds to it another 2 species from the order
Rotaliida), 2 with organic shell from the order Allogromida, and all the rest belong to different groups of
Foraminifera with agglutinated shell.

Foraminifera were studied in the Peru trench from two trawling samples obtained on the Eltanin
expedition (stations 37 and 35) from depths 6,006 and 6,250 m [Bandy, Rodolfo, 1964]. The list of
Foraminifera from these stations includes 19 species, among which, as deeper than 6,000 m in other
regions of the Pacific Ocean, there is rarely a predominance of forms with agglutinated shell (15 out of 19
species and 99% by population) that belong to the same families as in other trenches. However, there are
no common species names from Saidova's list [1975] for the entire Pacific Ocean, nor with the lists of T.
A. Khusid for the Aleutian (Appendix II, Table 2) and for the Chile [Khusid, 1977, 1984] trenches in the
list of Bandy and Rodolfo. It is unfortunately impossible to judge to which measure this discrepancy in
the species reflects the actual specific nature of the Foraminifera fauna of various regions or is the result
of inadequate analyses made by different authors. Bandy and Rodolfo did not find any species endemic to
depths over 6,000 m, which is understandable if one considers that the samples were only obtained from
depths to 6,250 m. For the trawling sample obtained in the Chile trench from depth 7,720 m (Akademik
Kurchatov, st. 244), Khusid [1977, 1984] notes 7 species (6 from the order Astrorhizida and 1 from the
family Komokiidae of the order Testulariida, defined only to the genus Normanina sp.). Of the 6 species
of Astrorhizida, 5 were previously known from bathyal depths, and only one new one, endemic for this
trench (Thurammina decimana Khusid).

Among the 29 species noted by Khursid [1973] for depths 6,500-7,000 m of the Aleutian trench,
there were no endemic species. It is true that 9 of the 29 species have only been defined to the genera and
it has not been excluded that there could be new species among them.

As for the Foraminifera defined from the surface layer of the sediment column taken by Eltanin
(st. 79) in the Chile trench at depth 6,011 m [Bandy, Rodolfo, 1964], the overwhelming majority belong
to the shallower deep-sea forms with secretion shell (37 of 42 species and 96% by population), clearly
brought from shallower depths (see: [Beliaev, 1966b]), and they should not be included in the
Foraminifera fauna dwelling deeper than 6,000 m.

Brief information about Foraminifera from one sample obtained from the South Sandwich trench
(Akademik Kurchatov, st. 895, depth 6,875 m) is given in the works of I. A. Basov [1974, 1975]. Basov
indicates that this sample contained 13 species, of which he only names five: Hyperammina laevigata
(Wright), Proteanella minuta Saidova, Rhabdammina abyssorum Sars from the order Astrorhizida,
Conotrochammina abyssorum Saidova, and Trochammina sp. from the order Atazophragmiida. Judging
from the graph [Basov, 1975, Fig. 1], among the other species there were 1 or 2 species with secretion
shell, but their population was only about 1%. The total Foraminifera population in this sample was
344,000 specimens/m2

• Of the five listed species, one (P. minuta) was previously only known from depth
8,220-9,220 m in the Kuril-Kamchatka trench. Yet another species, Trochammina sp. in the discussed
sample comprised about 50% of the population. Judging from the fact that it was only defined to the
genus, it may be assumed that this is a new species that is possibly endemic for the South Sandwich
trench. Basov [1975] and Saidov [1976] note that the Foraminifera with secretion (lime) shell at depths
over 6,000 m are only found alive, since the remaining hollow shells are rapidly dissolved.

As I have already mentioned, numerous Foraminifera of the order Allogromida [Jumars, Hessler,
1976] were found in the sample obtained by a box corer at depths over 7 km in the Aleutian trench.

No other information has been published about the Foraminifera composition from the deep-sea
trenches (with the exception of data on the superfamily Komokiacea, discussed below).

Despite the stipulations regarding the difficulties of an objective evaluation of the Foraminifera
data, it may be noted that there is a considerable similarity between the group composition of the
Foraminifera ultra-abyssal fauna based on the data of various authors.
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In the northern and western Pacific Ocean trenches, only a few species of Foraminifera have been
found with secretion lime shell, mainly from the order Miliolida, and in the Peru trench at depth 6,250 m
only two species from the same order and two species from the order Rotaliida have been found. Singular
species of the order Allogromida with soft shell made of organic material were also noted for the northern
Pacific Ocean [Saidova, 1975; Jumars, Hessler, 1976].

All the other species are classified as Foraminifera with agglutinated shell, averaging 90% based
on the data of different authors. All the lists have a predominance of species of the order Astrorhizida
(averaging 45%); from 20 to 40% (averaging 25%) there are species of the order Ammodiscida, and an
average of 10% of the order Ataxophragmiida. This coincidence may undoubtedly be random. For the
overwhelming group composition of Foraminifera, Saidova isolates depths over 6,000 m as the
Astrorhizda zone. Khusid [1977] in the Chile trench isolates the biocenoses Sorosphaera abyssorum­
Thurammina decimana for depth 7,720 m. These two species (both from the order Astrorhizida) comprise
two thirds of the total population here of the Foraminifera with total population density of live creatures
15,000 specimens/m2

•

It is important that the Foraminifera of the two most widely representated orders in the abyssal and
ultra-abyssal are the most ancient and archaic [Fursenko, 1950; Dogel', 1951]. It is possible that
representatives of these groups inhabited the ocean depths back in ancient times and these deep-sea forms
were the main genetic pool for deeper depths of the ocean trenches as the latter were formed. These
orders include 90% of the species that are endemic for depths over 6,000 m.

Species with a broad vertical dissemination dominate in the Forminifera that penetrate to the hadal
ocean depths. The upper habitat boundary of almost 60% of the species is confined to the bathyal depths
and 24% to the abyssal (3,000-6,000 m). The species that are endemic for depths over 6,000 m, judging
by Saidova's list [1975], are only 17%. However, as the depth increases beyond 6,000 m, in addition to
the overall decrease in the number of species, the degree of fauna taxonomity increases. Of the 26 species
encountered deeper at 8,000 m, already 46% are endemic for depths over 6,000 m, and 31% do not rise
above 8 km.

The species that are endemic for anyone trench are encountered in the Kuril-Kamchatka,
Kermadec, Bougainville and Chile trenches. Species that live at shallower depths are for the most part
common for several trenches. But two new species described by Saidova (Recurvoidatus ultraabyssalicus
and Recurvoides mutilus) were only encountered in several trenches separated from each other and
unknown from depths less than 6,500 m, while the species Proteanalla minuta, as already mentioned, is
only known from depths over 6,800 m from the Kuril-Kamchatka and South Sandwich trenches.

There are three known endemic genera in the ultra-abyssal Foraminifera fauna, Xenothekella
(habitat depth 9,170-9,335 m), Astrorhinella (6,860-7,320 m) and Cribostomellus (8,220-9,850 m). These
three genera were established by Saidova [1975]. All of them are monotypical, and their dissemination is
limited to the Kuril-Kamchatka trench.

The boundary of the ultra-abyssal zone for Foraminifera fauna should apparently be made
somewhat below 6 km insofar as it is precisely at the 6-6.5 km level that there is a shallower boundary of
dissemination of half of the species that are known below 6,000 m, and at shallower depths.

Data about the extremely high quantitative indicators (population and biomass) of the benthic
Foraminifera at all ocean depths have appeared in recent decades after the development of the technique
for separation in the mass samples of live Foraminifera from the their empty shells. Based on the data of
Saidova, the number of live Foraminifera at depths over 6 km in the Kuril-Kamchatka trench fluctuated
from 20,000 to 95,000 specimens/m2

, and their biomass plasma (without shell weight), from 2 to 10 g/m2

[Zenkevitch, 1967; Saidova, 1970]. The biomass of Forminifera is just as great (10 g/m2
) also in the

Chile trench at depth over 7.5 km [Saidova, 1971]. However, these data are apparently very
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exaggerated since later publications of other authors indicate shallower levels. Thus, per the data of
Khusid [1977] obtained on the same materials, the biomass of live Foraminifera (and not only their
plasma) in the Chile trench is 1 glm2

; in the Aleutian trench at depths up to 6,980 it fluctuates from 0.1 to
2.1 glm2

, and in the South Sandwich at depth 6,875 m was 0.09 glm2 [Basov, 1974, 1975].
Despite the fact that the data of different authors regarding the Foraminifera biomass are far from

unequivocal, there is no doubt that the Foraminifera playa very significant role in the deep-sea trenches in
the diet of the benthic soil-eating forms. The concept of the importance of Foraminifera in the deep-sea
benthos diet increases even more, if one considers the exceptionally important data of O. Tendal and R.
Hessler [1977] cited in their monograph that covers the new sub-family of Foraminifera that they
established, Komokiacea (order Textulariida).

Many, predominantly deep-sea expeditions by a number of countries that have been conducted in
the last three decades often encountered in the trawling, and especially, in the bottom-grab samples, small
(from 1 to 5 rom) formations that are a varying form of clusters made of branching, thread-like tubules
that form complex networks. The space between the tubules is usually filled with silt benthic sediment,
often even covering the surface of the cluster. It became the practice in the field logs by the Soviet
expeditions on the vessels Vityaz and Akademik Kurchatov to give these formations the conventional
designation "branching clusters". For a long time their nature was unknown. As Tendal and Hessler
write, during examination of the samples they were generally ignored and it was assumed that they were
fibers encrusted with soil.

Using histological methods and an electron scanning microscope, Tendal and Hessler have only
studied a small part of the numerous specimens sent to them from different countries, including from the
Soviet expeditions. These authors have quite definitively established the affiliation of the "branching
clusters" to a special sub-family of Foraminifera that they have called Komokiacea, the Latin derivative
from the Russian word for "cluster" (Fig. 23). These authors have isolated two families, Komokiidae with
five genera and seven species (Ipoa fragila, Komokia multiramosa, Lana neglecta, L. reticulata,
Normanina saidovae, N. tilota and Septum octotilla) and Baculellidae with two genera and four species
(Baculella globifera, B. hirsuta, Edgertonia argillispherula, E. tolerans). Only the genus Normanina was
previously known from this group, while all the other genera and all the species were established by
Tendal and Hessler for the first time. Descriptions of all these species are based on the specimens
obtained in one trawling sample obtained in 1970 by the American expedition on the vessel Thomas
Washington} from depth 6,065-6,079 m in the northeast trench of the Pacific Ocean (st. H-30) (Fig. 23).
Additionally, based on the data of the same authors, Komokiacea were found deeper than 6 kIn that were
defined only to the genus in the Aleutian (Thomas Washington, st. H-39, 7,298 m, Lana sp.) and Puerto
Rico trenches (Akademik Kurchatov, two stations 6,650-8,100 m, Ipoa sp 2 stations 7,950-8,150 m,
Edgertonia sp; 8,150 m, Baculella sp.). The greatest depth of finding Komokiacea was 9,605 m in the
Philippine trench (Thomas Washington, st. H-189 and H-196) (closer was not defined). All the genera of
Komokiacea known until this time were widespread in the ocean abyssals, and some are known from the
bathyal depths.

Tendal and Hessler write that the study of this group has only just begun. In characterizing the
unusual abundance and species diversity of the Komokiacea, they cite data that from a single 500 cm2

area that corresponds to one-fifth of the sample obtained by the box-corer from the northeast trench of the
Pacific Ocean from depth

1 It is erroneously indicated in the cited monograph [Tendal, Hessler, 1977] that the samples at stations H-30 and H-39 were
obtained by the research vessel Argo in 1969. Precise data about these stations are cited in the works of Hessler and Jumars
[Hessler, Jumars, 1974; Jumars, Hessler, 1976] (see Appendix I).
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Figure 23. Komokiacea

Key:
A. Edgertonia argillispherula; B. Normanina saidovae; C. Baculella hirsuta; D. Lana neglecta (per:
Tendal, Hessler, 1977)
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5,597 m (Thomas Washington, st. H-153, 21°26', n.l., 155°30' w.l.), 56 species were found and 1,984
specimens of these Fonninifera, of which more than 80% were confined to the upper sediment layer of
thickness 1 cm. It was of their opinion that the total number of species in this group is apparently several
hundred. Komokiacea can be found essentially in every deep-sea benthic sample, and in samples from
sub-abyssal depths of the oligotrphic ocean regions and in samples from deep-sea trenches (e.g., at depth
9,600 m
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in the Philippine trench) "their volumes exceed that of all the Metazoa taken together" (Ibid, p. 193).1
These data permit the assumption that the Komokiacea should playa major role in the diet of the

benthic invertebrates dwelling in the deeo-sea trenches.

XENOPHYOPHORIA

Protozoa of yet another group, Xenophyophoria, playa major role in the dep-sea benthos. These
remarkable animals, which sometimes look like leaf-like forms lying on the ground surface could reach
20-25 cm in diameter and thickness 1-2 nun. They were first found in the 1870's by an expedition on
Challenger and were described by E. Haeckel [1889] as sponges of a special group of Keratozoa. Their
real taxonomic position for almost a century remained indefinite, however, various studies classified them
as Spongia, or different groups of Protozoa, most often Foraminifera.

Based on a review of numerous previously known data, as well as a study of extensive materials
collected by expeditions in the last decades (mainly, numerous deep-sea collections by the Danish
Galathea expeditions and the Soviet Vityaz expeditions), O. Tendal in his monograph [1972] that covered
these enigmatic animals established that they are Sarcodina of the Rhizopoda class, and isolated them into
a special sub-class Xenophyophoria, close to the Foraminifera sub-class.

Xenophyophoria are widespread in the World Ocean from the shallows to the ultra-abyssal depths,
but they are the most numerous and diverse at the abyssal depths of the ocean floor. Tendal established
two orders in the sub-class Xenophyophoria, Psamminida and Stannomida. The first of them contains 4
families, 8 genera and 20 species, while the second contains a single family, Stannomidae with two
genera, Stannoma (2 species) and Stannophyllum (13 species). The predominantly abyssal genus
Stannophyllum known from a single finding from bathyal depths and even from shallow water, also
includes two species that were found both in the abyssal, and deeper than 6 kIn [Tendal, 1972; Tendal,
1973]. Tendal knew S. granularium from the Kuril-Kamchatka trench (Vityaz, st. 5,617 and 5,625, 6,215
and 6,710 m) and from the northwest trough of the Pacific Ocean (Vityaz, st. 3,232 and 3,363,6,116­
6,282 m), as well as from the north and west Pacific Ocean, starting from depth 4,365 m. Tendal found S.
mollum in the Japan trench (Vityaz, st. 3,593, 6,380 m) and it is also known from the Indian Ocean and
northwest part of the Pacific Ocean from depths over 4,700 m. Xenophyophoria have also been found on
many photographs of the bottom that were taken in four trenches of the western tropical section of the
Pacific Ocean (Palau, New Britain, Bougainville and New Hebrides) at depths to 8,662 m [Lemche et aI.,
1976]. It should be noted that O. Tendal was among the group of authors who studied these photographs
which indicates the high reliability of the Xenophyophoria analyses made from these photos. I will cite
some information about the Xenophyophoria stressed in this work.

Representatives of the genus Psammetta have been found in three deep-sea trenches. They are
spherical, reach 2-5 cm in cross-section and are usually surrounded by "threads" diverging from the main
body in a star shape (Fig. 24), reaching lengths of 6-12 cm, and apparently, are Pseudopoda. These
organisms are usually found in soft ground and form clusters that are separated by bottom sections on
which they are absent. At depths slightly less than 8 kIn in the New Britain trench, Psammetta sp. were
found on 325 photographs, and their mean density was 1 specimen/m2

• The mean density calculated by
the photographs

I The authors apparently mean only the Metazoa of the meiobenthos from the bottom-grab samples.
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Figure 24. Xenophyophoria Psammetta sp. on Floor of New Britain
Trench at Depth 7,900 m [per Lemche et al., 1976]

of the Xenophyophoria of genus Stannpohyllum was 1 specimen per 3 m2 in the New Britain trench at
depth 8,260 m, and in the New Hebrides at depth 6,770 m 1 specimen at 10 m2

• Xenophyophoria of
another genus were encountered more rarely, Cerelasma; based on the photographs obtained below 8 kIn
in the Bougainville trench, the average density of their populations was about 3 specimens per 100 m2

•

Xenophyophoria previously were not taken into account as live organisms and were ignored in the
determination of the biomass of the deep-sea benthos from dredging samples. However, based on the data
of the trip of the research vessel Akademik Kurchatov in 1986, in the abyssal of the southern Atlantic
Ocean the biomass of Xenophyophoria could significantly exceed the biomass of all other animals in the
dredging samples. L. A. Levin et ale [1986] demonstrated that at depths IIp to 3,350 m large
Xenophyophoria play an important role in the communities of the soft soil and serve as a substrate, food
and shelter for various Metazoa.

It may be hypothesized that in the deep-sea trenches Xenophyophoria playa very significant role
in the primary use and reprocessing of the organic matter contained in the benthic sediment, and
correspondingly in the nutrition of various benthic Metazoa animals.

METAZOA
SPONGIA

At depths over 6,000 m representatives of two classes of Spongia are encountered, the class
Hyalospongia and the class Demospongia, represented at these depths almost exclusively by the order
Cornacuspongida; from the second order of this class (Textraxonida) only one species is known that was
found at depth 6,065 m in the northeast trench of the Pacific Ocean. Spongia are found in the Pacific
Ocean in 17 trenches, but the species analyses are only known for 18 species from the Aleutian, Kuril­
Kamchatka, Bougainville and Kermadec trenches, as well as from depths slightly over 6 kIn in the
northwest and northeast troughes. Five of these
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PKc.24. K~IfOCIlHO$OpLl Psammetta sp. Ha ARe HOBO-BpHTaHCKoro *eno6a Ha rny6HHe 7900 M [no:
Lemche et al., 1976]

KceHo4>HQ4>op pOAaStannophyllum 6bma B HOBO-Bpm;aHcKOM )I(e1I06e Ha rny6HHe 8260 M
1 3K3. Ha 3 M2

, a B HOBO-fe6pHACKOM Ha rny6HHe 6770 M 1 3K3. Ha 10 M
2

• 3HattHTeJ1&HO
pe)l(e BCTpeqanHC& KceHo4>Ho4>opbl ewe OARoro pOAa - Cerelasma; no 4>oTorpa4>HJiM, Dony­
qeHHblM Ha rny6HHe 60nee 8 KM B nyreHBWlbcKOM )l(eJl06e t cpeAWIR IUIOTHocn HX nocene­
mdi COCTaB1IJUla OKono 3 3K3. Ha 100 M2

•

PaHee KceHo4>Ho4>opbl qaCTO He npHHHMaIIHCb BO BHHMaHHe.B KaqeCTBe )l(JlBblX OpraHH3­
MOB H He yqHTblBaJIHCb npH onpeAeneHHH 6HOMaCCbl Tny60KOBOAHOrO 6eHTOca no AHoqepna­
TeJIbHblM np06aM. OAHaKO no MaTepHanaM npoxoAHBwero B 1986 r. peHca 3/C "AKlAeMHK
KypqaTOB", B a6HCCaJIH IO)I(IIOH llaCTH ATnaHTH'leCKOrO OKeaHa 6HoMacca KceHo4>Ho4>op
MO)l(eT 3Ha'IHTe1IbHO npeBblwaTb 6HoMaccy Bcex APyrHX :>KHBOTHbIX B AHOtIepnaTeJI&Hl»IX
np06ax. n.A. neBHH C. coaBTopaMH [Levin et a1, 1986] nOKa3aI1H, 'ITO Ha rny6HHax
AO 3350 M KpynHble KceHo4>Ho4>opbIHrpaIOT BaxcHYJO ponb B co06wecTBax MJlrKHX rpyH­
TOB H C1I)')K3T 1J)lR pa31lH'lHblX MHorOKneTO'IHbIX )l(HBOTHbIX cy6CtpaTOM, nHweH H y6e)IQfWeM.

MO:>KHO npeAIIOnaraTb, 'ITO H B rny60KoBoAHblX :>KeJI06ax KceHo4>Ho4>Opbl HrpalOT'BeCbMa
3Ha'lHTe1IbHyro ponb B nepBHtlHOM Hcnonb30BaHHH H nepepa60TKe opraHHKH, COAep)l(aWeHClI
B AOHHblX OCaAKax, H COOBeTCTBeHHO B nHTaHHH pa311H11HhIX nOHHhIX MHorOKneTOqHblX
>KHBOTHhIX.

MHorOKnETOtIHbIE - METAZOA

rY6KH - SPONGIA

Ha rny6HHax 60nee 6000 M BCTpeqeHbl npeAcTaBHTenH nsyx KnaCCOB ry60K - Knacca
CTeKJIHHHhlX ry60K Hyalospongia H KJIacca Demospongia, npeAcTaBneHHoro Ha 3THX rny6H­
Hax DO'ITH HCKJIlOtlHTe1IbHO KpeMHeporOBblMH ry6KaMH (OTPJlA Comacuspong ida); H3 BTopo­
ro oTpMa 3Toro Knacca (Tetraxonida) H3BeCTeH nHlllb OAHH BHA, HaHAeHHblH Ha rny6HHe
6065 M B CeBepo-BOCTOtlHOH KOTnOBHHe THXoro OKeaHa. B THXOM OKeaHe ry6KH HaHAeHbI
B 17 :>KeII06ax, HO BHAoBble onpeAeneHHH nOKa H3BeCTHbl nHWb ]JlIH 18 BHAOB H3 )l(eno60B
AneyrcKoro, KypHIIo-KaMlIaTcKoro, ByreHBMbcKoro H KepManeK, a TaK:>Ke c' rny6HH He­
MHorHM 60nee 6 KM B CeBepO-3ana.u,HOH H CeBepo-BOCTOtIHOH KOTnoBHHax. nHTbH3 3THX
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species belong to four genera and families of both orders of Hyalospongia, and 13 to six genera of five
families of both orders of the class Demospongia. Another several species from different Pacific Ocean
trenches have only been defined to the genus or the family level. Undefined Hyalospongia or
Cornacuspongida have also been found in three Atlantic Ocean trenches. Spongia have been found by
now in trawling nets obtained at approximately 45 stations by various expeditions, mainly by the
expeditions on Vityaz. However, the systematic processing of a considerable portion of these materials
has not yet been completed (Appendix IT, Table 3).

Below 2,000 m in the Pacific Ocean, 109 species of Spongia were known by 1970 [Koltun, 1969,
1970]. The species in the composition of this fauna penetrating below 6,000 m comprise about 17%.
Their taxonomic composition is very variegated. Of the 10 genera represented at these depths, none of
them includes more than three ultra-abyssal species. Only two species are known that are endemic for
depths over 6,000 m (each from a single finding), 11% of all the species encountered at these depths.
Among the Spongia dwelling deeper than 6,000 m there is a predominance of abyssal species that do not
rise above 3,000-5,000 m (44%). The species that dwell in the bathyal comprise 28%, and 17% from
those known from depths less than 500 m. Only three from the already defined species were found below
8 km. The majority of the species encountered in the trenches does not penetrate deeper than 6,500 or
7,000 m. As V. M. Koltun [1970] notes, the ultra-abyssal Spongia fauna is a depleted fauna of the
abyssal depths.

Three new species from the Kermadec trench [Levi, 1964] have been defined in the already
completely processed collections from the Galathea expedition, but one of them, Asbestopluma hadalis,
was subsequently classified with the synonomy of the eurybathic species A. occidentalis [Koltun, 1970].
The last, known hadal Spongia species, was found at depth about 7 km in the Kermadec trench and at
several stations in the Kuril-Kamchatka trench in the depth range from 7,265 to 8,840 m. However, this
same species, based on V. M. Koltun's data [1970], is known in the Pacific Ocean northern section and
from abyssal and bathyal depths, starting from 820 m.

Because there are no Spongia at the hadal depths of the Kuril-Kamchatka trench, V. M. Koltun
[1970] advanced the opinion that penetration of the Spongia to the maximum depths of the trench floor is
prevented by the dominance here of silt: the presence on the bottom of numerous suspended silt particles
results in clogging of the Spongia irrigation system and their death. Koltun also considers the shortage of
solid substrates for attachment on the bottom to be an obstacle to a Spongia habitat. Based on this, he
advanced the hypothesis that in the deepest trenches (Mariana, Philippine, Tonga and Kermadec) the
depth of dissemination of the Spongia may be somewhat greater than in the Kuril-Kamchatka, since the
Spongia in these trenches may descend lower on their slopes without reaching the very silted floor. This
hypothesis was seemingly confirmed by the result of the 1970 trawling in the Tonga trench when from
depth 8,950-9,020 m several small Spongia (not yet defined) were raised with other animals. However, in
1975 Vityaz found single Spongia defined by Koltun as Asbestopluma sp. in the Philippine trench all the
way to depth 9,990 m, only by less than 300 m reaching the maximum depth of this trench, i.e.,
essentially confined to its floor. Thus, the dissemination of Spongia in the trenches is apparently
determined not by the depth, but by the presence at any depths of ecological niches related to the nature of
the bottom microrelief that are favorable for the existence of the Spongia.

Although fairly diverse Spongia inhabit many trenches, very few of them usually dwell here, most
often single specimens are found in the catches. It is indicative that in analyzing the animals on
approximately 4,000 photographs of the bottom obtained in five trenches of the Pacific Ocean western
tropical section, Spongia (apparently, Cornacuspongida belonging to the Cladorhizidae family) were only
found on three photographs from the Palau trench and on six from the New Britain trench [Lemche et aI.,
1976].
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There are only three known instances of mass finding of Spongia from depths over 6,000 m. In
the Pacific Ocean northeast trough (on the east slope of the Imperator trench) in the trawling catch
(Vityaz, st. 3363, 6272-6282 m) there were 207 specimens of five Spongia species, in which 200
specimens were of one species, Hyalonema apertum [Koltun, 1970]. This was 12% of the total number of
species in the take and 16% of the total number of animals caught. Such a massive number of Spongia at
this depth is also surprising because an abundance of Spongia is generally not characteristic for deep-sea
regions of the northern Pacific Ocean.

Even more massive were the Hyalospongia in two of the five trawling catches obtained from
depths over 6 km by the Akademik Kurchatov expedition in the South Sakhalin trench [Vinogradova et
aI., 1974].

In the first of these takes from depth 7,200-7,216 m (st. 864, 56 species, 4,880 specimens),
Spongia belonging to 4 species comprised about 7% both in number of specimens, and in the number of
caught species, and their biomass percentage was 70%. In the second instance, in a catch from depth
6,766-6,875 m (st. 895, 27 species, 1,100 specimens), one species of Hyalospongia comprised 36% of the
take of specimens and 98% in biomass (30 kg of 30.5). Such a significant dominance of Spongia at such
depths is unique even for the Antarctic region, where it is well known that the Spongia are generally
extremely characteristic for the benthic fauna. However, this refers mainly to the comparatively shallow
depths of the shelf and the upper bathyal where Spongia often dominate in biomass above all other groups
of animals [Beliaev, Uschakov, 1958; Pasternak, Gusev, 1960; Koltun, Pasternak, 1961; Koltun, 1964a].
At abyssal depths, even in the Antarctic waters, the Spongia usually lose their dominant role. Such a
significant dominance of Spongia was not found as in the two aforementioned catches from the South
Sandwich trench, nor in any of the 10 trawling catches obtained on the same trip in the abyssal depths in
the neighboring regions of this trench [Vinogradova et al., 1974].

Representatives of the Calcispongia class have not been found in the deep-sea trenches. The
greatest known depth of the dwelling of these Spongia until recently was less than 3,000 m [Burton, 1963;
Koltun, 1964b] and only in 1966 was a lone representative of this class found near the Kuril Islands at
depth 5,045 m [Koltun, 1970].

COELENTERATA

Representatives of almost all the major Coelenterata groups inhabit depths below 6,000 m
(Appendix II, Table 4).

Hydrozoa. Hydroid polyps have been found in several Pacific Ocean trenches, in the Yavan
trench and the Cayman trench. The deepest of the species defined as Hydroids is known from the
Kermadec trench, from depth 8,210-8,300 m at which the Galathea expedition found a new species
described by P. Kramp [1956] as Halisiphonia galatheae. Then, undefined close Hydroids were found by
Vityaz at even greater depths, in the Kuril-Kamchatka trench at depths up to 8,185-8,400 m (st. 5612) and
in the Tonga trench at depth 8,950-9,020 m (st. 6327). Based on the Hydroid data from the trenches only
collections have been processed from Galathea in which Kramp defined 3 species. In the Kermadec
trench, in addition to the aforementioned species, at a depth somewhat over 6.5 km yet another species
was discovered that Kramp defined as the already known species Aglaophenia tenuissima that was
previously found in the Great Australian Bight at depths 293 and 585 m. Kramp, however, notes some,
although insignificant, differences between the Indian Ocean and Kermadec colonies. The third species
found in the Yavan trench at depth about 7 km was a new one that apparently belonged to the same genus
of Aglaophenia. According to the preliminary analysis [Keller et al., 1975], a representative of the same
genus was also found in the Cayman trench.

81



Page 59

It is important that at depths between 6 and 7 km in various regions of the Pacific Ocean, very
large, single hydroid polyps from the genus Branchiocerianthus were found several times. For the first
time 1 specimen of this hydroid was defined by D. V. Naumov in a sample obtained by Vityaz from the
northwest trough from depth 6,096 m. Then in catches from depths over 6,000 m hydroids of this genus
were not found, but they were detected on three photographs of the floor obtained in the New Hebrides
trench, and on one in the Peru (see: [Lemche et al., 1976]). Lemche et al., assume that these giant
hydroids (the size of the those photographed in the New Hebrides trench exceeds 25 cm) are classified
predominantly with the abyssal Indian-Pacific Ocean type B. imperator, insofar as all the other known
species of this genus are considerably smaller and are unknown in abyssal depths.

It should be noted on the whole that hydroid polyps at depths over 6,000 mare extremely scarce
both in the species and in a quantitative respect, and are not characteristic for these depths.

Vityaz during its work in the Kuril-Kamchatka trench for the first time in a catch by a closing
plankton net in the level from 8,700 to 6,800 m for the first time at these depths caught a small
Hydromedusae described by D. V. Naumov [1971] as belonging to a new genus and species, Voragonema
profundicola (Fig. 25). These findings are still singular, but different Hydromedusae (Anthomedusae,
Leptomeusae and Trachymedusae) were found in the Palau, New Britain and New Hebrides trenches on
17 photographs at depths from 6,758 to 8,260 m [Lemche et aI., 1976]. Trachymedusae (Fig. 25, B),
probably belonging to the Crossota genus were noted in the Palau trench at depth about 8 km on 12
photographs, and by the calculations made by Lemche et aI., their mean population density here was
about 1 specimen per 100 m2

•

Scyphopolyps belonging to the genus Stephanoscyphus, including to the species S. simplex, from
the Scyphozoa class were found in many trenches (all the way to depth 10 km). However, even judging
by their external appearance (dimensions, color, theca shape), there are different species among them.
Naumov [1961] believes that Stephanocsyphus is undoubtedly a combined genus that includes species of
different families. S. simplex is apparently also a combined species. Numerous findings of scyphopolyps
below 6 km indicate that Scyphomedusae must also live at these depths, although they have not yet been
caught, apparently because their settlements are sparse and there are few plankton collections made
deeper than 6 km. However, the existence of Scyphomedusae in the ultra-abyssal has now been proven.
Scyphomedusae, apparently from the Ulmaridae have apparently been found on several photographs
obtained in the Bougainville trench at depths 7,847-8,662 m [Lemche et aI., 1976].

From the Anthozoa class, the only representatives of the Alcyonaria, Gorgonaria and Pennatularia
corals have been found on photographs from several trenches in the western Pacific Ocean [Lemche et aI.,
1976], while the Pennatula of several species of the genus Khophbelemnon and Umbellula were caught at
15 stations in several trenches at depths slightly above 6,000 m. The most common sea fans were found
in the Peru and South Sandwich trenches where they were caught several times, including in one trawling
sample from the Peru trench (Akademik Kurchatov, st. 296) where there were 26 specimens and 1
specimen even in the bottom grab sample taken at this same station from depth 6,040 m. In the most
extensively studied Pacific Ocean northern trenches, sea fans were only found at three stations and were
not found once in this region on the bottom of the deep troughs, possibly because they mainly populate
the slopes.

Of the Hexacorallia, representatives of the orders Antipatharia and Madreporaria are known below
depth 6 km only from single findings. More characteristic, and sometimes mass, representatives of the
Coelenterata in the ultra-abyssal depths are various Actinaria (Fig. 26), and primarily, the extremely
unique Actinia of the family Galatheanthemidae Carlgren, 1956, whose body most often
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Figure 25. Trachymedusa

A. Voragonema profundicola from the Kuril-Kamchatka trench [per: Naumov, 1971]; B. ?Crossota sp.
from bottom of Palau trench at depth 8 km [per: Lemche et al., 1976].

is located inside of a long coriaceous covering which looks like a black or dark brown cone. The
dissemination of these Actinaria was extremely enigmatic for a long time. The first two species of
Actinaria of this family were described by O. Carlgren [1956] from Oalathea collections in the Philippine
trench from depths from 9,820 to 10,210 m (Oalatheanthemum hadale) and the Kermadec trench from
depths from 5,850 to 8,300 m (0. profundale). The Oalatheanthemums were then found repeatedly in
various trenches. Until recently, they had only been known in 45 findings below 6,000 m from 16 Pacific
and Atlantic Ocean trenches to maximum depths of the Mariana and Philippine trenches (five findings
below 10 km). These Actinaria were also found on photographs taken in the Bougainville and New
Hebrides trenches [Lemche et al., 1976], as well as the Puerto Rico trench [Heezen, Hollister, 1971] (Fig.
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26, C). At the same time, Actinaria from this family from depths less than 6 kIn have only been known
by three findings: one on the slope of the Kermadec trench at depth 5,850-5,900 m and two in the Scotia
Sea in the South Sandwich and South Orkney trenches at depths between 5,465 and 6,000 m. There were
thus all the grounds to consider the Actinaria of the family Galatheanthemidae, that are widespread in
many separated trenches, to be essentially endemic for depths over 6,000 m.
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PIce. 25. TpaxHMeAY3bl
A - Voragonema profundicola H3 KypHJIo.l(aM'laTCKOro )l(en06a [no: HaYMoB, 1971J; E - '1 Crossota

sp. Y )1;H8 >lCenof)a nanay Ha rnyf)HHe 8 KM [no: Lemche et at, 1976]

HaXOAHTCli BHyrpH ,D,1lHHHOro KOiIGICTOro QeXJ1HKa, HMelOIUerO .BHA KOHyCa qepHOrO HIlH
TeMHO-KOpHtlHeBOrO UBeTa. PacnpoCTpaHeHHe 3THX aKDfHHH AOnrOe BpeMlI npeACTaBnJDIOCh
qpe3Bhlqa}iHO 3araA0tUfhIM. nepBhIe ABa BHAa aKTHHHH 3roro ceMeHCTBa 6hI11H onHcaHhl
O. KapnrpeHOM [Carlgren, 1956] no c60paM "ranaTeH" H3 <I>HJ1HnnHHCKoro )Keno6ac rny­
6HH OT 9820 JJ.O 10210 M (Galatheanthemum hadale) H H3 :>Ken06a KepMaAeK C rny6HH OT
5850 AO 8300 M (G. profundale). B A31IbHeHWeM ranateaHTeMHAhI HeO,lJ.HOKpaTH9 BCTpeqa­
nHCh B pa3J1H'lHhIX )l(en06ax. ,Uo Hep;aBHerO BpeMeHH OHH 6bUIH H3BeCTHhi no 45 HaXO>KAe­
HHlIM rny6:>Ke 6000 M H3 16 :>Keno60B THxoro H ATnaHDfqeCKOrO OKeaHOB BruIOTh AO MaKCH­
M31IhHhIX rny6HH MapHaHcKoro H <I>H1IHnnHHCKoro :>Ken060B (OllTh HaXOAQK rny6)1(e 10 KM).
BhDlH 3TH aKTHHHH 06Hapy)l(eHhI H Ha epOTorpaepHlIX, nonytleHHhIX B EyreHBHJlhCKOM H HOBo­
re6pHACKOM )Ken06ax [Lemche et a1., 1976], a TaK)I(e B :>Ken06e ny3pTo-PHKo [Heezen,
Hollister, 1971] (pHC. 26, B). B TO >Ke BpeMlI C rny6HH MeHee 6 KM aKTHHHH 3TOro ceMeHCT­
Ba 6hUIH H38eCTHhl nHWh no TpeM Hax0>KAeHHlIM: 0AliO - Ha CKJIOHe )l(eII06a KepMa}:\eK Ha
rny6HHe 5850-5900 M H ABa - B Mope CKOTHlI B paHOHe lO)f(Ho-CaHABHqeBa H IO)l(HO-OPK­
HeHcKoro )Keno60B Ha rny6HHax Me)l(JJy 5465 H 6000 M. TaKHM 06pa30M, 6hUIH Bee OCHO­
BaHHJI C1JHTaTb aKTHHHH ceMeHCTBa Galatheanthemidae, lIDIpOKO pacnpoCTpaHeHHhlX BO MHO­
rHX pa306meHHhIX )l(eJI06ax, npaKTHQeCKH 3HAeMHtnlhIMH AJIJI rny6HH 60nee 6000 M. TaKoe
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Figure 26. Various Actinaria Photographed on the Trench Floor

Key:
a. New Hebrides, about 6,770 m, height without feelers 8 cm
b. New Britain, 7 km
c. Galatheanthemum, Bougainville trench, about 8 km [per: Lemche et aI., 1976]

It was difficult to explain this dissemination, and it remained enigmatic until the 1983 publication of data
on numerous findings of Galatheanthemidae during the seven expeditions of the ship Eltanin in the
Antarctic waters [Dunn, 1983]. As indicated by these expeditions, the Galatheanthemidae, classified as
the same species as those described form the Kermadec trench (G. profundale), are essentially widespread
throughout the Antarctic at depths from 4 to 5 km (over 200 specimens have been found at 16 stations
during trawlings at depths from 3,947-4,063 to 5,087-5,124 m). The currently known dissemination of
Galatheanthemidae is shown in Fig. 27. The new data allow us to hypothesize that the family formation
center was confined to the Antarctic water abyssal, from which these Actinaria resettled into many deep­
sea trenches. It is still not understood why the Galatheanthemidae in all the regions, except for the
Antarctic, are confined only to depths over 6 km. Unfortunately, all the data on the Galatheanthemidae,
except for the Galathea and Eltanin collections, have not yet been processed, and it is not known if they
are endemic species in various separated trenches.

There is about a 70% rate of incidence of various Actinaria at depths over 6,000 m (the stations for
which group animal data composition are known in trawling catches were taken into account), and their
population role at depths over 10 km exceeds 20% of all benthic invertebrates that are represented in the
trawling catches obtained from these depths (see Fig. 55).
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PIle. 26. Pa3Hble a~THHHHt al>OTorpa<t>HpoBaHHble Ha ,nHe >KCn060B

Q - HOBO-re6pHllcKHH, OKono 6770 M, BblCOTa 6e3 ~yn81leu.8 CM; 6 - HOBO-EpHT8HCKHH, 7 KM; 8 - ra­
naTellHTeMHAbl, EyreHBHnbCKHH )l(eJIo6, OKono 8 KM [no: Lemche et al., 1976 )

pacnpoCTpaHeHHe 6bUIO TpYAHO 06'bHCHHTb, H OHQ OCTaBanOCh 3araAKOH BIUIOTh AO ny6nH­

Karum B 1983 r. AaHHbIX 0 MHOrOtIHCJ1eHHhIX Haxo~eHHHX ranaTeaHTeMHA BO BpeMR ceMH

3KcneAllludi cy,l:Ula "HnTeIDIH" B aHTapKTHqeCKHX BOAax [Dunn, 1983] . KaK nOKa33JIH 3m:

3KcneAHUHH, ranaTeaHTeMH,I:\hI, OTHOCHlUHeCH K TOM)' :>Ke BHAY, lITO H onHcaHHble H3 )Keno­

6a KepMaAeK (G. profundale), pacnpocTpaHeHbl npaKTHtleCKH UHpKyMaHTapKTHtleCKH Ha

rny6HHax 01' 4 11.0 5 KM (60nee 200 3K3. HaHAeHbl Ha 16 'CTaHUHHx npH TpaneHHHx Ha my­
6HHax OT 3947-4063 AO 5087-5124 M). H3BeCTHoe Tenepb pacnpoCTpaHeHHe ranaTeaHTe­

MHA nOKaJaHO Ha pHC. 27. HOBbie AaHHbie n03BonHIOT npe,rr;nonaraTb, \ITO UeHTp <poPMHPO­

BaHHH ceMeHCTBa 6bVl npHypotleH K a6HCcaIlH aHTapKTHqeCKHX BOA, OTKYAa H npoH301IDl0'

paceeneHHe 3THX aKTHHHH H 3aeeneHHe HMH MHOfHX rny60KOBO,lI,HbIX )f(eno60B. OctaeTCJI

Bee :>Ke HenOHJITHbIM, nOtleMY ranaTeaHTeMHAbI BO BceX panOHax, KpOMe AHTapKTHKH, npH­

ypOqeHbl TonbKO K rny6HHalvlH 60nee 6 KM. K CO:>KaTIeHHJO, Bee MarepHaJlbl no ranateaHte­

MHAaM, KpoMe C60poB "fanaTeH" H "HnTeHHHa", OCTalOTCH AO CHX nop He 06pa60TaHHbIMH

H He H3BeCTHO, npeACTaBneHbl nH OHH B pa3HbiX pa306111eHHblX :>Ken06ax 3HneMHtlHblMH BH­

AaMH.

qacroTa BCTpeqaeMOCTH pa31IH'lHbIX aKTHHHH Ha rny6HHax 60nee 6000 M (ytrreHbl CTaM­

UHH, ,tI)lH KOropblX H3BeCTHbi AaHHble no rpynnoBoMy COCTaBY )KHBOTHbIX B TpanoBblx yno­

Bax) COCTaBnHeT OKono 70%, a HX ponb no tIHC11eHHOCTH Ha rny6HHax 60nee 10 KM npeBbl­

waeT 20% BceX 11.OHHhlX 6e3n03BOHOtDiblX, npe11.cTaBneHHbIx B nonytteHHbIX C 3THX rny6HH

rpanoBblx ynoBax (CM. pHC. 55).
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Figure 27. Dissemination of Actinaria of the Family Galatheanthemidae

Key:
1. at depths 4,000-6,000 m; 2. from 6,000 to 10,700 m; 3. findings in Scotia Sea at depth 5,650-6,070 m; 4-6. regions of repeated findings
below 6,000 m in trenches: 4--Kuril-Kamchatka and Japan (12 stations), 5. Philippine (6 stations), 6. Kermadec (5 stations)
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PLATHELMINTHES

TURBELLARIA

Turbellaria from the order Polyclada were found twice in the Kuril-Kamchatka trench during a
detailed examination in 1966. One specimen was taken during trawling at depth 7,265-7,295 m, and the
second was found in a catch at depth 9,170-9,335 m, but it is not excluded that this was a pelagic form
that fell into the trawl net at a shallower depth. Additionally, Turbellaria were found in several catches
from the research vessel Anton Bruun in the Peru trench from depths 6,000-6,354 m with a small-mesh
(500 Jlm mesh) trawl net by Menzies [Menzies, Chin, 1966]. Based on these data, in order to find
Turbellaria it is necessary to use special collection methods, since catches by standard trawl lines
apparently destroy these animals with an extremely fragile structure. This is confirmed by the data from
the only sample taken by the box corer 0.25 m2 in the Aleutian trench from depth 7,298 m [Jumars,
Hessler, 1976]. In this sample made of 518 specimens of meiobenthos animals, there where 37 specimens
of Turbellaria, which converts to 148 specimens/m2

•

NEMATHELMINTHES

GASTROTRICHA

Based on preliminary data, Gastrotricha are apparently represented in collections from depths
6,000-6,354 m taken in the Peru trench by a small-mesh trawl net [Menzies, Chin, 1966].

NEMATODA

Until the mid-1950's, free-living Nematoda were not known from depths over 4,570 m [Wieser,
1956]. But during an examination of deep-sea trenches they were encountered at all depths, even up to
depth 10,415-10,687 in the Tonga trench [Beliaev et aI., 1960]. Below 6,000 m they were found at more
than 60 stations in 18 trenches of all three oceans [Wolff, 1960; Menzies, Chin, 1966; Menzies et aI.,
1959; Pasternak, 1968; Vinogradova, 1974; Vinogradova et aI., 1974, 1978; Beliaev, Mirnov, 1977a].

During sp.ecial collections of microbenthos by the Meteor expedition in the Indian Ocean, the
larger Nematoda averaged 84% of the specimens at the abyssal depths. Their population at these depths
fluctuated from 57 to 199 specimens per 25 cm2 of the bottom surface [Thiel, 1966], which in conversion
for 1 m2 yields enormous levels on the order of 20,000-80,000 specimens/m2

• The use of the same
collection methods to process six bottom grab samples obtained by Meteor in the Iberian trough of the
Atlantic Ocean at depths from 5,270 to 5,340 m yielded even more amazing results. Nematoda here
comprised 95% of the entire meiobenthos, and their population fluctuated from 390 to 696 specimens per
25 cm2 [Thiel, 1972], which in conversion yields from 156,000 to 278,000 specimens/m2

• These data
permitted the hypothesis that even below 6 kIn there could be numerous Nematoda and they could
comprise one of the characteristic fauna features of the meio- and microbenthos. This was confirmed by
the data from the aforementioned box corer sample in the Aleutian trench from depth 7,298 m [Jumars,
Hessler, 1976]. There were 194 Nematoda specimens in this sample (776 specimens/m2

, or 36% of the
total number of meiobenthic animals).

Only collections from the research vessel Anton Bruun from the Peru trench have already been
taxonomically classified and four new species have been described [Timm, 1970] of the order
Desmoscolecida: Desmoscolex bathybius, st. 98, 5,989-6,052 m; D. gladisetosus, st. 113, 5,986-6,134 m;
D. volifer, st. 191, 6,313 m; Quadricoma desmoscoleocoides, st. 193, 6,073-6,281 m. Of these species,
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only the first was not found at shallower depths. The other three had been found in the area of this trench
and at depths between 3,086 and 5,047 m [Timm, 1970].
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CEPHALORYNCHA

PRIAPULOIDEA

Only one species of Priapuloidea, Priapulus tuberculatospinosus abyssorum, is known from depths
over 6 km. This Priapulus was initially [Menzies, 1959] described as an independent species of P.
abyssorum based on a single specimen from the eastern Pacific Ocean near the coast of Central America
from depth 5,690 m. Subsequently [Murina, Starobogatov, 1961] the status of this species was reduced to
a subspecies level within the species P. tuberculatospinosu Baird, P. t. abyssorum Menzies. In contrast to
the other two subspecies in this species that are known only from low depths (P. t. tuberculatospinosus, a
circum-Antarctic subspecies widespread at depths up to 625 m, and P. t. japonicus Mur.et Starob., the
only finding in the Sea of Japan at depth 130 m), P. t. abyssorum is widespread at depths over 3,000 min
the Pacific Ocean, and is also known from the eastern Indian Ocean. This subspecies has now been
found in Vityaz collections from the Aleutian trench (st. 6,085 and 6,140--6,960-7,000 m), Kuril­
Kamchatka (st. 2208 and 5616--7210-8015 m), Japan (st. 3227,3571 and 6151--7190-7587 m), Yavan (st.
5168--6433-6475 m), as well as in collections of the research vessel Anton Bruun from the Peru trench
from depth 6,229 m and research vessel Dmitriy Mendeleyev from the Hjort trench (st. 1306--6,100-6,210
m) [Murina, Starobogatov, 1961; Beliaev, 1966b, 1972; Frankenburg, Menzies, 1968; Murina, 1969,
1971, 1978b].

The overall vertical habitat range of P. t. abyssorum is from 3,013 to 8,015 m. In almost all cases
of finding this subspecies there were only single specimens.

NEMERTINI

Individual Nemertini (usually only fragments) have been found below 6,000 m at seven stations in
the Kuril-Kamchatka, Aleutian and Peru trenches, and in the northeast Pacific Ocean trough, the South
Sandwich trench, and the Scotia Sea in the Atlantic at depths to 7,230 m by Vityaz and Akademik
Kurchatov expeditions [Beliaev, 1966b, 1972; Vinogradova et aI., 1974].

ANNELIDES

POLYCHAETA

In the deep-sea trenches, as in the ocean abyssals, Polychaeta are one of the most customary and
abundant groups of benthic invertebrates that are characterized by great species diversity. Polychaeta
occupy first place in frequency of encounter among all benthic invertebrates, about 90% both in the
trawling and bottom grab samples. They are inferior in population and biomass on the average for the
entire ultra-abyssal zone only to the Holothurioidea and Bivalvia. They also occupy one of the first places
in the trench benthic fauna in the number of species.

Polychaeta have been found below 6,000 m in all the studied trenches and troughs, except for the
Zeleniy Mys trough from which only one not very representative sample was obtained. The greatest
depths of finding Polychaeta are from 10,160 to 10.730 m in the Philippine, Mariana and Tonga trenches
(several species of the family Polynoidae and Poecilochaetus vitjazi from the Disomidae family).

Polychaeta have been processed by now from most of the collections from the Soviet expeditions
on the vessels Vityaz, Akademik Kurchatov and Dmitriy Mendeleyev [Uschakov, 1952-1982; Levenstein,
1961-1983; Levenstein, 1971, 1977, 1984; Kucheruk, 1977-1981; Detinova, 1982; Safronova, 1984], data
of the Galathea expedition [Kirkegaard, 1956] and some of the collections of other foreign expeditions
[Eliason, 1951;
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Hartman, 1967a, b; Jumars, 1974; Fauchald, 1977; Shin, 1984]. Pettibone [1976] also reviewed deep-sea
representatives of the Polynoidae family (formerly the Macellicephalinae s. lato sub-family) with re-study
of the materials collected by a number of expeditions in deep-sea trenches. As a result of this review,
Pettibone isolated several new subfamilies and genera, including subfamilies Macellicephaloidinae and
Bathyedithinae endemic for the ultra-abyssal and 4 endemic genera Bathykermadeca, Bathykurila,
Bathyedithia, and Bathylevensteinia.

Numerous findings of Polychaeta have also been noted in five trenches of the western Pacific
Ocean in which a large number of underwater photographs were taken from depths from 6,758 to 8,930 m
[Lemche et aI., 1976].

The composition of Polychaeta dwelling at depth over 6,000 m is extremely variegated (Appendix
II, Table 5). At these depths, representatives have been found of 7 orders, 26 families and 50 genera. Of
the 75 species (one with two subspecies) for which there are species analyses·, 30 species (40%) are
endemic to depths over 6,000 m (of them, 14 species are known by a single finding and 16 by several
findings). Additionally, many species have been defined only to the genus or to the family (not precisely
defined because of the fragmented nature or poor preservation of the material; preliminary analyses
requiring refinement; forms known only from underwater photographs), 26 such analyses are known for
85 samples from various trenches and different depths.

The endemic genera are 7 out of 50, i.e., endemism at the generic level is 14%. Insofar as the
species affiliation has only been defined for some of the collected Polychaeta, while collections from
some expeditions have not been processed at all, one can hypothesize that the total number of Polychaeta
species dwelling below 6,000 m should be no less than 150-200.

Of all the Polychaeta for the trench depths, the most characteristic representatives are the
Polynoidae family belonging to the group that was previously combined into the Macellicephalinae
subfamily. Of the number of Polychaeta for which there are species analyses, this family includes 20
species (28%), of them 17 (85%) are endemic for depths over 6,000 m; these 20 species belong to 9
genera, of which 6 are endemic to the ultra-abyssal. Of all the other ultra-abyssal Polychaeta, over 5
species do not belong to any of the families, and of the 40 genera, only 1 (Vityazia from the
Phyllodocidae family) are endemic to the ultra-abyssal. Both endemic ultra-abyssal subfamilies belong to
the Polynoidae family.

Based on the underwater photographic data, Lemche et al. [1976] calculated that the abundance of
two Polynoidae representatives on the floor of the New Hebrides trench at depth 6,758-6,776 m averages
1 specimen each for 100 m2 of bottom. Up to 4 specimens of Polynoidae were sometimes visible on one
photograph. In 5 trenches where photographs were taken, Polynoidae were detected on many
photographs at 6 of 7 stations (depths 6,758-8,930 m). It is important that in a number of cases the
photographs showed Polynoidae not only on the bottom, but also floating near the floor. This capability
to float was detected in Polychaeta of this family for the first time and was noted for at least three species
[Lemche et aI., 1976].

According to the nature of the vertical distribution (Fig. 28), among the species found below 6,000
m, the most eurybathic species known from the sublittoral to the ultra-abyssal playa major role based on
the available data; these species comprise 26% of all the ultra-abyssal Polychaeta species. Abyssal-ultra­
abyssal species that do not rise above 3,000 m comprise 21 %. It is very curious that the species which are
intermediate between the two known groups from the bathyal (500-3,000 m) to the ultra-abyssal comprise
only 10% of all the species dwelling below 6,000 m, i.e., 2.5 times less than the number of species noted
in a still broader range of depths. This species ratio with a varying degree of eurybathic nature forces us
to hypothesize that many

1 In several cases the analyses are questioned by their authors; it is most likely that these doubted analyses refer to new species.
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Figure 28. Vertical Dissemination of Polychaeta Known from Depths over
6 km (A) and Change with Depth (B) of the Number of Species (1) and

Percentage of Endemic Species (2). Ordinate: depth, km.

species, that per the available analyses, are classified as sublittoral-ultra-abyssal species are defined
erroneously. It is possible that the representatives of such species that were found in the deep-sea
trenches penetrated into the ultra-abyssal comparatively recently and that their evolution under the new
conditions has not yet proceeded so far as for fairly distinct morphological signs to appear so as to
distinguish them from representatives of the shoal populations. In any case, from general biological
positions it is extremely difficult to assume that populations separated 6 km and more in depth could be
classified as the same species. Lengthy experience of working with hadal fauna under field conditions
indicates that live and viable representatives of different animal groups can rise to the surface from a
depth over 1,500-2,000 m. Apparently, in this case under discussion either we are not catching the
morphological differences existing between representatives of populations from different depths, or we
are dealing with so-called biological species where the differences between them are expressed on
physiological and biochemical levels.

As is apparent from Fig. 28, as the depth increases within the ultra-abyssal zone, the number of
Polychaeta species diminishes drastically, in a depth range from 6 to 7 km there are 51 known species,
and over 10 km there are now only 3 known species. Additionally, of the 90 locations in which
Polychaeta were found, 39 locations have been defined only to the genus or to the family (27 taxons of
these ranks) belonging to the depth interval from 6 to 7 km, 22 from 7 to 8, 17 from 8 to 9, 8 from 9 to 10
and only 4 to depths over 10 km. In addition, the percentage of ultra-abyssal endemics rises as the depth
increases: in the level 6-7 km there are only 22% endemics, while below 10 km there are 100%.

Pelagic Polychaeta have been found in the Kuril-Kamchatka trench all the way to depths over
7,000 m. In the 7,000-8,700 m range their biomass is 6.5% of the total biomass of mesoplankton
[Vinogradov, 1968, 1970a].
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PIle. 28. BepTHK3JIbHOe paarpoCTpaHeHHe Polychaeta, H3BeCTHLIX c rny6HH 60nee 6KM (A), H H3MeHe­
HHe c rny6HHoR (E) 'lHcna BRAOB (1) H npoueHTa 3H,tleMHKOB (2). OpwnlaTa - rny6HHa, KM
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me H3 BHAOB, OTHOCHI.l.UlXCH, cornaCHO HMelOutHMCH onpeAeneHHJlM, K CyOOHTOpaJIbHo-ynbT­
paa6HCC31IhHbIM BHAaM, onpeAeneHhI olIDf60'Dio. B03MO>KH0, trIO HaHAeHHbIe B rny60Ko­
BOAHbIX )KeJI06ax npeACTaBHTenH TaKHX BHAOB npoHHK1IH B ynhTpaa6HCCaJIh CpaBHHTenbHo
HeAaBHO H H.X 3BOnlOIUlJI B HOBbIX ycnOBHHX eme He 3awna HaCTonhKO A31IeKO, llT06bI nOH­
BHnHCh AOCTaTollHo qeTKHe Mop<ponOmqeCKHe" npH3HaKH, OmHqalOIUHe HX OT npeACT3BHTe­
neH MenKoBoAHbIX nO~YJJ~H. Bo BCHKOM cnyqae, C 06me6HOnOmqeCKHX n03HUHH qpe3­
BbItIaHHO TpYAHo AcuiYbTHTh, trI06bI nonynmum, pa3AeneHHbIe 6 KM H60nee no rny6HHe,
MornH OTHOCHTbCH K OAHOMY H TOMY)Ke BHAY. ,!lnHTenhHhm OnbIT pa60TbI C rny60KoBoAHoH
<payHOH B noneBbIX ycnOBHRX nOKa3bIBaeT, lITO )IO{BhIX H )KH3Hecnoco6HbIxnpeACT3BHTeneii
pa3HbIX rpynn )KHBOTHbIX YAaeTCJI nOAHHMaTb Ha nOBepXHOCTb C rny6HHbI He:"60nee 1500­
2000 M. nO-BHAHMOMY, MbI B 06cy)lQJ;aeMOM enyqae nH60 He ynaBnHBaeM cyweCTByroWHX
M~)I()Jy npeACTaBHTenJlMH nonyn~HH C pa3HbIx rny6HH Mop<ponOrH~eCKHXpa3J1HtIHH, nH60
HMeeM Aeno C TaK Ha3bmaeMbIMH 6HOnOrnqeCKHMH BHAaMH, pa3JIHlIHJI Me)I(Ay KOTOpbIMH
nOKa BbIpa)KeHbI Ha <pH3HOnOrnqeCKOM H 6HOXHMHtIeCKOM ypOBHJlX.

KaK BHARO H3 pHC. 28, no Mepe ysenHtIeHHJI rny6HHbI B npeAenax ynbTpaa6HccanbHoH
30HbI 'lHC110 BHAOB nonHxeT pe3Ko YMeHblllaeTcH - H3 AHana30Ha rny6HH OT 6 AO 7 KM H3­
BeCTeH 51 BHA, a C rny6HH.6onee 10 KM nOKa H3BeCHhI nHIlIb 3 BHAa. KpoMe Toro, H3 90
MecTOHaXO)KAeHHH, B KOTOphIX HaHAeHhI nonHxeThI, onpeAeneHHhIe TOnbKO AO pOAa WIH 11.0
ceMeHcTBa (27 TaKCOHOB 3THX paHroB), 39 MecTOHaXOiKAeIDIH OTHOCHTCH K HHTepBany rny­
6HH OT 6 11.0 7 KM, 22 - OT 7 AO 8, 17 - OT 8 AO 9, 8 - OT 9 11.0 10 H n:HllIb 4 - K rny6HHaM
60nee 10 KM. HapHAY C 3THM npoueHT 3HAeMHKOB ynbTpaa6HccanH no Mepe ysenHqeHHH
rny6HHbI B03pacTaeT: B ropH30HTe 6-7 KM 3HAeMHKH COCTaBnJlIOT nHlUb 22%, a rny6)Ke
10 KM - 100%. .

nenarnqeCKHe nonHxeThI BCTpeqeHbI B KypIDIo-KaMtIaTCKOM )Ken06e BIUlOTb AO rny6HH
60nee 7000 M. B ropH30HTe 7000-8700 M HX 6HOMacca COCTaBnHna 6,5% OT o6weii 6HO­
MaCChI Me30IUIaHKTOHa [BHHorpaAoB, 1968, 1970a].

OIIHfOXETbl - OLIGOCHAETA

npeAcTaBHTenH KJIacca onHroxeT, nepellle,ll.llDie BTOPH'lHO K )KH3HH B Mope, AO HeJJ.3.BHe­
ro BpeMeHH He 6hUIH H3BeCTHhI C 60nbIIDIX rny6HH. Ho B K0Ime 6Q-x rOAoB npeACTaBHTenH
ceMeHCTBa Tubificidae BnepBbIe 6hDIH HaHAeHbl B ceBepO-3ana,TJ,HOH qaCTH AHTaHTHqeCKOrO
OKeaHa Ha rny6HHax AO 4850 M [Cook, 1969, 1970]. B A3J1bHeHl1IeM onHroxeTbI 3Toro .)lCe
ceMeHcTBa 6bUIH HaHAeHbI H B Apyrnx paHOHaX MHpoBoro OKeaHa, B TOM 'IHC11e K cesepy OT
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OLIGOCHAETA

Representatives of the Oligochaeta class that made a secondary transition to life in the sea were
not known at great depths until recently. But at the end of the 1960's representatives of the Tubificidae
family were found for the first time in the northwestern part of the Atlantic Ocean at depths up to 4,850 m
[Cook, 1969, 1970]. Oligochaeta of the same family were then found in other regions of the World
Ocean, including to the north of
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the Hawaiian Islands where single specimens were found in five samples taken by box corer by the
American research vessel Argo at depths from 5,600 to 5,700 m [Hessler, Jumars, 1974]. Then the
deepest sea of the currently known Oligochaeta species was described, Bathydrillus hadalis Erseus, 4
specimens from a bottom grab sample obtained by the research vessel Thomas Washington in the
Aleutian trench from a depth of 7,298 m [Erseus, 1979].

ECHIURA

Echiura representatives have been found below 6,000 m in 17 trenches at all depths all the way to
10,150-10,210 m in the Philippine trench. They are known at these depths from over 60 findings
(Appendix II, Table 6). The frequency of finding Echiura in trawling catches from depths over 6,000 m is
about 35%. Most of the collections of Vityaz, Akademik Kurchatov and Galathea have already been
processed [Zenkevitch, 1958, 1964; Zenkevitch, 1966; Zenvitch, 1966; Zenkevitch, Murina, 1976;
Murina, 1976, 1978a; Datta Gupta, 1977]. All the Echiura dwelling below 6 km belong to one family,
Bonelliidae. Representatives of no less than 10 genera, and apparently, no less than 14 species have been
found in the deep-sea trenches.

Several species that were initially considered to be endemic for the ultra-abyssal zone were
subsequently found at shallower depths. There are now only 4 known endemic species of the 13 for
which there are species definitions. Five of the species, except for depths over 6 km, are known also from
the abyssal depths (below 3,800 m), three have been found at bathyal depths (520-2,900 m). Yet another
species found in the Ryukyu and Palau trenches at depths 7,440-8,035 m have been classified [Murina,
1978a] as the widespread Arctic-Antarctic sublittoral-bathyal species Hamingia artcitca that is known
starting from depth 65 m. It is likely that in this case Echiura from the deep-sea trenches belong to a
special biological species whose morphological differences from the shoal species have not yet been
detected. None of the Echiura genera penetrating from deeper than 6,000 m are endemic for these depths.

Despite the comparatively low percentage of endemic species, the Echiura comprise a very
characteristic element of the ultra-abyssal fauna, including the fauna of the greatest depths (no less than
five species penetrate below 9 km). It is characteristic that in this group which is small in the number of
species (based on the data of A. Kaestner, by the end of the 1960's there was a total of 150 known species
of Echiura [Kaestner, 1969]) almost 10% of the species had populated depths over 6,000 m.

Interesting Echiura that belong to a new genus and species described by Datta Gupta [1977] ,
Kurchatovus tridentatus, were found by the expedition on the Akademik Kurchatov. They were found in
the Puerto Rico trench in a wood fragment raised from depth 5,890-6,000 m (s1. 1187), in the Cayman
trench at depth 6,740-6,780 m among the Thalassia sea grass rhizome (st. 1267) and in the Yucatan trough
in a coconut shell raised from depth 4,580 m (st. 1272). T. Wolff [1976b, 1979], a participant of this
expedition, judging by the contents of the intestines of these worms, indicated that they feed on the
vegetation among which they live.

ARTHROPODA

TARDIGRADA

For a long time only very few Tardigrada were known from the seas, where they were only found
at shallow depths (up to 385 m). But in special microbenthos collections made by the Meteor expedition
in the western Indian Ocean, Tardigrada, although only a few, were found in the abyssal in several
samples from depths up to 4,690 m [Thiel, 1966]. In 1969, the only miniature Tardigrada specimen
(which unfortunately was subsequently lost) was found in
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a bottom grab sample obtained by Vityaz in the Aleutian trench from depth 6,520 m. A more accurate
taxonomic affiliation of this Tardigrada has not been established. It is known that representatives of this
group are distinguished by extreme eurybiontic nature and the ability to survive in a condition of
anabiosis under the most unfavorable conditions. It can therefore be hypothesized that the Tardigrada
could also adapt to dwelling at ultra-abyssal depths where they may be found in the future.

CRUSTACEA

Of the shallower Crustacea below 6,000 m representatives have been found of the order
Copepoda, Cirripedia and Ostracoda. Of the higher, representatives have been found of Mysidacea,
Cumacea, Tanaidacea, Isopoda, Amphipoda and Decapoda Natantia.

COPEPODA

At depths over 6,000 m both pelagic Copepoda, Calanoida (Appendix II, Table 7) and benthic,
Harpacticoida are represented.

Data on the ultra-abyssal Calanoida are known from the Vityaz Kuril-Kamchatka trench
collections. K. A. Brodskiy [1955] in a sample first obtained in 1953 by a closing plankton net during a
catch from level 8,500 to 6,000 m defined 20 taxons of the species rank belonging to 17 genera and 10
families. Two genera, Zenkevitchiella and Parascaphocalanus, were new. But subsequently another two
species of the first of these genera were described from the Atlantic and Indian Oceans from shallower
depths [Grice, Hulsemann, 1965, 1967]. Of the 20 species and forms, 10 were described by Brodskiy as
new, and regarding another five that had insufficient data, they could not be classified to any of the known
species. Further, of the 10 new species, 3 were also encountered at low depths: Batheuchaeta gurjanovae
and Lucicutia ushakovi in the area of the same trench [Gentner, 1971, 1973, 1986; Markhaseva, 1986a],
and Scaphocalanus bogorovi in the Atlantic and Indian Oceans [Grice, Hulsemann, 1965, 1967].
However, the 12 species (or forms) found by Brodskiy in the discussed sample have not yet been found in
other places, and it is not excluded that they are endemic for the ultra-abyssal depths of the Kuril­
Kamchatka trench. It is quite characteristic that precisely some of these species have been found in
massive amounts in a sample: 64 specimens of Spinocalanus similis profundalis, 97 specimens of
Parascaphocalanus zenkevitchi, and 37 specimens of Metridia similis abyssalis. There were only single
specimens in the sample of the other species.

In collections of subsequent years from the Kuril-Kamchatka trench during catches covering
depths over 6,000 m (but not limited only to these depths, see Table 7) another 11 new species were
described [Gentner, 1971, 1986; Markhaseva, 1981, 1986a, b; Vyshkvartseva, 1987], but only for three of
them can it be hypothesized that their vertical dissemination range does not cover depths less than 6,000
mI.

Of the 32 species, or forms, found in the Kuril-Kamchatka trench, thus 15 (47%) are apparently
not present at depths less than 6,000 m. Ten species are known from even lower depths, but do not rise
above the abyssal 93-4 km) and have a local geographical

1 When this book was at press, a description was published [Vyshkvartseva, 1989] of a specimen of the family Scolecithricidae
belonging to a new genus and species, Puchinata obtusa. The only adult specimen was found in a sample obtained by a closing
plantkon net in the Kuril-Kamchatka trench at level 8,000-6,500 m (Vityaz, st. 5628). Vyshkvartseva classified as this same
species the previously described specimen [Brodskiy, 1955], that had only been defined as the fourth Copepoda stage caught in
the same trench at level 8,500-6,000 m (Vityaz, st. 2218), see Appendix II, Table 7. This Crustacean that is known from two
findings may be considered as belonging to ultra-abyssal endemics on a generic level.
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dissemination only in the northwest Pacific Ocean (only one of these species, Lucicutia curvifurcata has
also been encountered in the Bougainville trench). The other 6 forms defined to the species level belong
to eurybathic and for the most part widespread species.

Deep-sea benthic representatives of Copepoda that belong to the suborder Harpacticoida are so
small that in order to obtain fairly representative samples of these Crustaceans it was necessary to use
special methods of collecting benthic sediment and then process them. Thus, for example, the use of a
special meiobenthos collection technique allowed H. Thiel [1966] to find numerous Harpaticoida in the
thin surface layer of soil brought up by the bottom grab in all the samples obtained at abyssal depths
(3,000-5,000 m) in the Indian Ocean by the Meteor expedition. In conversion for unit of bottom area,
their population fluctuated from 400 to 11,600 specimens/m2

• In the sample taken by the box corer in the
Aleutian trench from depth 7,298 m there were 83 specimens of Harpaticoida (mainly in the surface three­
centimeter soil layer) [Jumars, Hessler, 1976] which in conversion yields 332 specimens/m2

•

Of the Harpacticoida found below 6,000 m, a precise species affiliation has been established only
for one (Vityaz, st. 3471, 6071 m) that belonged to a new genus and species from the family Cerviniidae,
Herdmaniopsis abyssicola Brotzkaja as described by V. A. Brotzkaja in her posthumously published work
[1963]. This same publication describes three new species of the genus Cervinia (C. brevipes, C.
tenuicauda and C. tenuiseta) that were found in one sample obtained from depth about 5,700 m somewhat
to the east of the northern Izu-Bonin trench. Judging by the depth of their location, it is quite likely that
these species dwell even below 6 km. Based on one specimen, another two species were found in the
Yavan and Mariana trenches [Beliaev, Vinogradova, 1961a; Beliaev, Mironov, 1977a]. In the Yavan
trench (Vityaz, st. 4535, 6841 m) Crustacea were caught that per the analysis of V. A. Brotzkaja, belong
to a new genus and species from the family Gletodidae, and in the Mariana trench (Vityaz, st. 7360,
6,580-6,650 m) a new species of the genus Bradya from the family Ectinosomatidae (analysis of L. L.
Chislenko).

In addition to the already mentioned, there were Harpacticoida that were not precisely defined (for
the most part single specimens) and were caught below 6 km in the Aleutian, Tonga, Kermadec, Peru,
Yavan and Romanche trenches [Beliaev et aI., 1960; Menzies, Chin, 1966; Pasternak, 1968; Jumars,
Hessler, 1976]. The deepest sea findings were in the Kermadec trenches at depths about 9 and 10 km
(Vityaz, st. 3827 and 3831).

Cirripedia

Cirripedia are not characteristic for the ultra-abyssal depths, and with a single exception, are not
specific for these depths. They have been found in 16 trawl samples from depths 6 to 7 km in the Kuril­
Kamchatka, Japan, Izu-Bonin, Ryukyu, Kermadec, Peru trenches and in the northwest trough of the
Pacific Ocean, and only once was a juvenile specimen of the Acroscalpellinae family found in a sample
from the Philippine trench from depth 7,420-7,880 m. In the majority of cases, the Cirripedia were only
represented in samples as one or two specimens. All of the known Cirripedia from depths over 6 km
belong to the family Scalpellidae, of them 7 were defined to the species and another 3 to the genus or
subfamily. Only one of the 7 species, Meroscalpellum ultraabyssalis, has been known by a single finding
in the Ryukyu trench at depth 6,660-6,670 m. Two species that were only found slightly deeper than 6
km also dwell in the lower abyssal and have a narrow geographical dissemination. The other 4 species
are characterized by broad geographical dissemination and dwell in the range of depths from the bathyal
to over 6 km. The list of species is given in Appendix II, Table 8.

95



Page 70

Ostracoda

There are apparently very few Ostracoda in the deep-sea trenches, but they have not yet been
studied sufficiently. Both benthic and pelagic forms are known from depths over 6,000 m (Appendix IT,
Table 9). From the benthic Ostracoda 7 species are known from Soviet expedition collections in five
trenches of the Pacific, Indian and Atlantic Oceans, but three of them have only been defined to the genus,
and another new species has not been described. One eurybathic species has also been described from the
Peru trench based on the research vessl Anton Bruun expedition collections and three undefined
specimens were found close by in the Aleutian trench (Thomas Washington, st. N-39). Of the five forms
defined to species, 3 species and 1 genus had not been found higher than depth 6 km, and 2 are classified
as eurybathic widespread species. The greatest depth from which benthic Ostracoda are known is 7,950­
8,100 m in the Puerto-Rico trench. The list of the already described deep-sea Ostracoda is given in the
work of G. Hartmann [1985].

Pelagic Ostracoda found below 6,000 m are only known from Vityaz collections and belong to six
species; of them, 2 species from the Kuril-Kamchatka trench are not been found at lower depths; 3 species
are also known from the abyssal depths and are encountered in several trenches of the western part of the
Pacific Ocean, and yet another widespread species is known, starting from depths 500-700 m.

Mysidacea

There are still few data about deep-sea benthic (more precisely, bottom-dwelling) Mysidacea. In
the list of benthic Mysidacea found in the Pacific Ocean at depths over 2,000 m published in 1969 only 5
species were indicated [Burshteyn, 1969b], including only one (Amyblyops magna) from the ultra-abyssal
Kuril-Kamchatka trench. In 1971 Bacesco [1971] from the Peru trench described a second species from a
depth slightly over 6,000 m, Mysimenzies hadalis. According to preliminary analyses of Yu. G.
Chindonova [1981 and unpublished data] benthic Mysidacea from depths over 6 km have been known by
now from 8 trenches of the Pacific Ocean (Aleutian, Japan, Volcano, Ryukyu, Yap, Palau and Banda, and
from the Antarctic Hjort trench), as well as from the South Sandwich trench. Yet another, apparently new
species was also found in the Kuril-Kamchatka trench (see Appendix IT, Table 10). Ten new species were
found in these trenches. Their descriptions have not yet been published, however. The greatest depth of
finding Mysidacea is 8,560-8,720 m in the Yap trench. Of the 12 known species from depths over 6,000
m, only 3 species have also been found in the lower abyssal subzone (below 4,500 m), and the other 9
(75%) are endemic for depths over 6,000 m.

All the ultra-abyssal Mysidacea belong to 5 genera of the Mysidae family (Amblyops,
Birsteiniamysis, Mysimenzies, Michthyops and Paramblyops), and none of these genera are endemic for
the ultra-abyssal depths.

Crustacea apparently belonging to the order Mysidacea were also found near the bottom on more
than 40 underwater photographs taken at four stations in the Palau, New Britain, Bougainville and New
Hebrides trenches at depths from 6,758 to 8,662 m [Lemche et aI., 1976].

As indicated by M. Ye. Vinogradov [1968, 1970a], the catch by closing plankton net from depth
7,000-6,000 m in the Kuril-Kamchatka trench caught the pelagic Mysidacea Boreomysis incisa Nouvel
that is also known at abyssal depths. Mysidacea of this same species were successfully caught several
times during open catches by a plankton net from depths over 6,000 m to the surface in the Japan, Izu­
Bonin and Ryukyu trenches. Additionally, based on a single specimen caught during a catch from 6,600
m to the surface in the Ryukyu trench, the species Dactylamlyops tenella Birst. et Tchind. was described
[Birstein, Tchindonova, 1958].
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J. M. Peres reports that when the bathyscaphe Archimede submerged in the Puerto Rico trench, he
observed Euphausiacea at depths between 6,100 and 6,450 m and 1 specimen below 6,600 m [Peres,
1965]. However, as indicated by Peres himself, as well as by a participant in one
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of the descents of this bathyscaphe, T. Wolff [1971], the rate of submersion (20-30 cm/sec or more) made
it very difficult to make an accurate determination of the plankton animals floating past the porthole. As
far as it is known, the greatest depth of catching Euphausiacea by closing plankton nets during repeated
operations in the Kuril-Kamchatka trench was 6,000-5,000 m [Vinogradov, 1970a]. It is therefore very
likely that the Crustaceans noted by Peres were not Euphausiacea, but Mysidacea [Vinogradov, 1968].

Cumacea

There are very few ultra-abyssal representatives of Cumacea known from depths to 8 km. They
have been caught at 18 stations in 8 trenches and the Northeast trough of the Pacific Ocean, as well as in
the Japan and South Sandwich trenches and the Scotia Sea. Only 2 new species have been described from
the genus Makrokylindrus from collections from the Yavan and Japan trenches by expeditions on
Galathea and Hakuho-Maru. Another 8 Cumacea representatives from the Vityaz collections were also
defined by N. B. Lomakina as new species, but they have not been described. It is important that of the 6
specimens, 4 species classified as different genera and families were found in one trawling catch from
depth 6,065 m in the Northeast trough of the Pacific Ocean (Vityaz, st. 4074). All the Cumacea that were
defined as species had not been known from depths below 6,000 m. There is not a known more accurate
taxonomic classification of Cumacea from the Soviet expedition or Vema collections. The list of
Cumacea findings below 6,000 m is given in Appendix IT, Table 11.

Tanaidacea

The Tanaidacea order is known from depths over 6,000 m from the majority of studied trenches of
all three oceans (Appendix IT, Table 12). They have been found at depths to 9 km. Collections from the
expedition on Galathea and most of the collections from the Soviet expeditions have already been
processed. The taxonomic composition of Tanaaidacea dwelling below 6,000 m is very diverse.
Currently, 53 species of 15 genera and 9 families have been defined. The richest representation is from
the family Leptognathiidae that includes 30 species of the 53 (57%), including 19 species of the genus
Leptognathia, i.e., over 1/3 of all the Tanaidacea species known from these depths.

Despite the broad dissemination of Tanaidacea in the deep-sea trenches, there is the impression
that they are distributed in the trenches very nonuniformly and sporadically. The frequency of encounter
of Tanaidacea below 6 km in trawling catches (based on Soviet expedition and Galathea expedition
collections) is somewhat less than 30%, and in the bottom grab samples, about 40%. There were 8
species (11 specimens) represented iin one trawling catch from the Northeast trough of the Pacific Ocean
(Vityaz, s1. 4074). In two catches from the Izu-Bonin trench obtained in the 57th trip of Vityaz from
similar depths 6,770-6,850 and 6,770-6,890 m (st. 7404 and 7407), in the first there were 6 species (11
specimens) of Tanaidacea, and in the second, 5 species (56 specimens), while in the 4 catches from the
same trench from depths between 7,300 and 8,900 m there were none.. In the bottom grab sample from
the Aleutian trench from depth 6,520 m (Vityaz, st. 6139) there were 5 specimens of Tanaidacea of three
species [Kudinova-Pastemak, 1973], and in the bottom grab sample from this same trench from depth
7,298 mm there were even more, 18 specimens or 72 specimens/m2 [Jumars, Hessler, 1976].

Figure 29 shows the vertical dissemination of ultra-abyssal Tanaidacea. Based on the available
data, the endemism of ultra-abyssal Tanaidacea averages 40%, but as is apparent from Fig. 29, B, it
increases uniformly with depth from 16% in the level 6-6.5 km to 75% in the level 8-8.5 km; apparently,
the only species found at depth about 9 km (Leptognathia longiremis?) is endemic for this depth.
Attention is drawn to the high percentage of eurybathic species that are found
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Figure 29. Vertical Distribution of Tanaidacea Known from Depths over 6 kIn (A)
and Change with Depth in the Number of Species (1) and Endemic Percentage (2) (B)

in the depth range from sub-littoral or bathyal to ultra-abyssal (see Fig. 29, A). However, this vertical
distribution is highly doubtful. At least one and a half of the dozen species known from depths over 6,000
m depths in the Pacific Ocean trenches have been determined by R. K. Kudinova-Pasternak as belonging
to species that were already previously known from depths of the sub-littoral or bathyal in the Atlantic
Ocean (most often in its northern part), while in the Pacific Ocean they are not encountered at all above
6,000 m or do not rise above the abyssal depths. It is extremely doubtful that with these hiatuses both in
vertical and geographical dissemination, the Pacific Ocean and Atlantic forms could belong to the same
species. It is difficult to allow that genetic differences did not emerge among such diverse and
reprodutively isolated populations during their lengthy existence. Most likely, we are dealing here with
twin-species, that as defined by E. Mayr are "morphologically similar or identical, but reproductively
isolated populations" [Mayr, 1968, p. 42]. If we are dealing with different species in the discussed cases,
then the number of so many eurybathic "species" is reduced approximately from 40 to 10%, and the
number of abyssal-ultra-abyssal species rises from 20 to 50% with 40% endemics.

Based on the data of other authors [Wolff, 1965b; Lang, 1968], the range of vertical dissemination
of the majority of deep-sea Tanaidacea does not exceed 2 kIn, and their geographical dissemination is
limited only to one ocean or a more narrow region.

Tanaidacea genera endemic for the ultra-abyssal regions are not known. The genus Herpotanais
Wolff, whose only species H. kirkegaardi was described from the Kermadec trench from depth about 7
kIn [Wolff, 1956b]), was considered for a long time to be endemic to this trench. But in 1973, a second
species of this genus, H. birsteini [Kudinova-Pastemak, 1973a] was described form the northwest Pacific
Ocean from depth 4,954 m.. The monotypic genus Arthrura Kud.-Past is only known in the depth range
from 4,000 to 6,065 m.

An interesting finding was made in two trawling catches from the Philippine trench from depths
6,290 to 7,880 m of 77 specimens endemic for this trench of the species Gigantapseudes adactylus (Fig.
30) isolated into individual genera and the family Gigantapseudidae [Kudinova-Pastemak, 1978]. The
body length of this species reaches 37 mm and is 1.5 times longer than the length of the previously largest
known representatives of this order. However, even larger representatives of this genus, G. maximus
(length to 75 mm!) were described from depths 5,460 to 5,567 m from five locations
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o 20 '104utJo6
PHe. 29. BepTHKanbHOe pacnpocrpaHeHHe Tanaidacea, H3BecrHLIX c rny 68H 60nee 6 KM (A), H H3MeHe­

HHe e rny6HHoA 'IHCna BHAOB (1) H npoueHTa 3HeJJ,eMHKOB (2) (5)

CH B AHana30He rny6HH OT cy6nHTOpaJIH HnH 6aTHanH AO ynbTpaa6HccanH (CM. pHC. 29,A).
OAHaKO TaKoe BepTHKaJIbHOe pacnpoCTpaHeHHe BbI3bIBaeT cepbe3HbIe COMHeHHH. no KpaHHeH
Mepe nonTopa AeCHTKa BH,nOB, H3BeCTHbIX C rny6HH 60nee 6000 M B )f(en06ax THxoro OKeaHa,
onpe,neneHbI P .K. KYAHHOBOH-naCTepHaK 'KaK OTHOCH1.1UieCH K BHnaM, KOTopbIe YiKe 6bInH
H3BeCTHbI paHee C rny6HH Cy6IIHTOpaJIH HJlH 6aTHanH B ATnaHTHtIeCKOM OKeaHe (qame Bcero
B ero ceBepHOH 'IaCTH), Tor,na KaK B THXOM OKeaHe OHH Bo06me He BCTpeqeHbI BbIwe 6000 M
HJlH He nOAHHMalOTCH BbIwe a6HccanbHbIx rny6im. lIpe3BbI'IaHHO COMHHTeIIbHO, lfr06bI npH
TaKHX XHaTycax KaK no BepTHKaJIbHOMY, TaK Jf no reorpacl>HtIeCKOMY pacnpoCTpaHeHHIO
THXOOKeaHCKHe H atIIaHTHqeCKHe cl>0PMbI MornH 6bI npHHaJJ)leiKaTb K OAHHM H TeM iKe BHtlaM.
TpYAHO AonycTHTb, 'lT06bI npH AJIHTeIIbHOM cymecTBoBaHHH CTonb pa306meHHbIX H penpo­
AYKTHBHO H301lHpoBaHHbIX nonynHUHH Me~y HHMH He B03HHKno reHeTHtIeCKHX pa311HtrnH.
CKopee Bcero, MbI B 3THX cnytIaHX HMeeM Aello C BH)J.aMH-,nBoHHHKaMH, KOTopble, no onpe­
,neneHHlO 3.MaHpa, npe,ncTaBnfllOT co60ii "Mop<ponOrHtIeCKH CXO,lJ;Hble HnH HtleHTHtDible,
HO penpo,nYKTHBHO H30IIHpOBaHHbIe nonynHIUtH" [~laHp, 1968, c. 42]. EcnH B 06cy)l(Aae­
MblX cnyqa.Slx MbI HMeeM ,neno C pa3HblMH BHfI,3MH, TO tlHcno CTonb 3BpH6aTHbIX "BHAOB"
COKpaTHTCH npHMepHO C 40 AO 10%, a tIHcno a6HccanbHo-ynbTpaa6HccanbHbIx BHAOB 803­
pacTeT C 20 AO 50% npH 40% 3HAeMHKOB.

TIo ,naHHbIM ApyrHx aBTopoB [Wolff, 1965b; Lang, 1968], ,lJ)1H 60nbWHHCTBa rny60­
KOBOAHbIX TaHaHA ,D,Hana30H HX BepTHKanbHoro pacnpoCTpaHeHHH He npeBbIlllaeT 2 KM, a
reorpa<pHtleCKOe pacnpocTpaHeHHe OrpaHHtleHO TonbKO OAHHM OKeaHOM HnH 60nee Y3KHM
paHoHoM.

3H,neMH\ffibIX AJIlI ynbTpaa6HccanH pOAOB TaHaHA He H3BeCTHO. POA Herpotanais Wo~ff,

eAHHCTBeHHbIH BM KOToporo H. kirkegaardi 6bln onHcaH H3 :>Ken06a KepManeK C rny6HHbI
OKono 7 KM [Wolff, 1956b], Aonroe BpeMR: ClIHTanCH 3HAeMHKOM 3Toro :>Ken06a. Ho
B 1973 r. H3 ceBepo-BOCTOtUIOH qaCTH THxoro OKeaHa C rny6HHbi 4954 M 6bln onHcaH BTO­
PO" BMp. 3Toro pOAa - H. birsteini [KYAHHOBa.TIaCTepHaK, 1973a] . MOHOTHnHtIeCKHH pOA
Arthrura Kud.-Pas't. H3BeCTeH nHlllb B AHana30He rny6HH OT 4000 AO 6065 M.

HHTepecHo HaXO)KAeHHe B ABYX TpaJIOBblX ynoBax H3 '<I>HIIHllllHHCKoro )f(en06a C rny6HH
OT 6290 AO 7880 M 77 3K3. 3H,neMHtIHOrO,lJ)IH 3Toro :>Ken06a BHAa Gigantapseudes adactylus
(pHC. 30), BbI,lJ;eneHHoro BOTAenbHbie POA H ceMeHcTBo Gigantapseudidae [KY,lUfHOBa­
naCTepHaK', 1978]. ,UrrHHa Tena pa'IKOB 3Toro BHAa ,nOCTHraeT 37 MM H B nOJlTOpa pa3a
npeBblwaeT AJIHHy caMbIX KpynHbIx H3 H3BeCTHblX paHee npeAcTaBHTeneH 3Toro OTpH,na.
OAHaKO B AanbHeHweM eme 60nee KpynHble npeACTaBHTeJlH 3Toro poJl,a --.,. G. maxirnus
(AJIHHalJ,o 75 MM!) - 6bIDH onHcaHbl C rny6HH OT 5460 AO 5567 M H3 nHTH MeCTOHaXO)I(Ae-
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Figure 30. Isopoda (1, 2) and Tanaidacea (3, 4) from Vityaz Collections

Key:
1. Storthyngura hercules, st. 2208, depth 7,210-7,230 m
2. Hydroniscus sp., st. 7300, depth 7,190-7,250 m
3. Neotanais insignus, st. 7371, depth 8,215-8,255 m
4. Gigantapseudes adactylus, st. 7206, depth 7,420-7,880 m (per: Research vessel Vityaz, 1983). Scale
lines equal 1 em

somewhat to the east of the southern Philippine trench [Gamo, 1984], i.e., close to the location of the
hadal species G. adactylus. This genus and family are thus endemic for a narrow local region and depths
from 5,460 to 7,880 m. The other Tanaidacea genera that are known from depths over 6 km are
eurybathic.

The Tanaidacea, typically benthic animals, are usually confined to the surface layer of the bottom
sediments. However, it was found that some Tanaidacea are capable of floating, and even rise
considerable distances above the bottom. Leptognatha sp. was once caught in the Kuril Kamchatka trench
by a plankton net in the level 8,700-7,000 m no less than 50-100 m above the bottom. A Crustacean of
the same genus close to L. breviremis was found in the intestine of an Ascidia caught in the same trench
at depth 7,265-7,295 m; it could have fallen into the Ascidia siphon that was only in the benthic water
layer.

Isopoda

Isopoda is one of the groups that are very characteristic for hadal ocean depths. The number of
Isopoda species found below 6,000 m is greater than the species of any other order of Crustacea and any
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he. 30. PaBHOHorne paKoo6pa3Hhie (1, 2) H TaHaHnhl (3, 4) H3 C60pOB "BHTjl3j1"

1 - Storthyngura herculea, CT. 2208, rl1. 7210-7230 M; 2 - Hydroniscus Sp., CT. 7300, rl1. 7190-7250 M;
3 - Neotanais insignus, CT. 7371, rl1. 8215-8225 M; 4 .;..·Gigantapseudes adactylus, CT. 7206, rl1. 7420­

7880 M (no: "HaY'Dio-HCCJ1eAOB 8TenbCKoe cy,[UfO "BHTJl3b" • 1983) . MacwTa6"Hble l1HHeHKH paBHbl 1 eM

HIDI HeCKOnbKO BOCTOtIHee IO)I(}{OH tIaCTH <I>HJIHIUIHHCKOrO )Ken06a [Garno, 1984], T.e. 6nH3KO
OT MecToHaxo~eHHH xaAaJIbHOrO BHAa G. adactylus. TaKHM 06pa30M, 3TH pan H ceMeHCTBO
nOKa 3HneMHlffibI WUI Y3KonOKaJIbHOrO paHOHa H rny6HH "OT 5460 ,IJ.O 7880 M. OCTaJIbHbIe
POAbI TaliaH,IJ., H3BeCTHblX C rny6HH 60nee 6 KM, 3BpH6aTHble.

TaHaHAbI - THIIHtIHO AOHHbIe :>KHBOTHble, 06bltIHO npHYp0tJeHHbIe K nOBepXHocTHOMY
cnOIO ,IJ.OHHbIX OCaAKOB, OKa3anocb, O,lJ,HaKO, tITO HeKoTopble TaHaHAbI cnoc06HbI BCllnbWaTb
H ,IJ.a)Ke nO,lJ,HHMaTbCH Ha 3HatIHTenbHOe paccToHHHe HClA ,lJ,H.OM. PatJoK Leptognathla sp, 01J.HaJK­
,II,b1 6bIJI nOHMaH B KypWlo-KaMtJaTcKoM )Ken06e rrnaHKTOHHOH ceTblO B ropH30HTe 8700­
7000MHe MeHee lIeMB 50-100 M HaA AlIOM. PatJoK TOrO)Ke pOAa, 6JIH3KHH K L. breviremis,
6bUI HaH,IJ.eH B KHWetIHHKe aCJ..J;HAHH, nOHMaHHoH B TOM )Ke )f(eno6e Ha rny6HHe 7265-7295 M;
norraCTb B CH<pOH acI..I,HAHH OH Mor, TonbKO HaXO,ll)lCb B npHAOHHOM cnoe BO)].bl,

PaBHOHOme - lsopoda

H30rrOAbI - o,l],Ha H3 rpyrrIl, tJpe3BbIQaHHO xapaKTepHblx ,UlUI 60JIblllHX OKeaHHlIeCKHX
rny5HH. llHcno BHJJ.OB H30nO,IJ., HaHAeHHblx rny6)f(e 6000 M, 6onbllIe, tJeM BHAOB JII06oro
APyroro OrpH,IJ.a paKoo6pa3Hbix H JII060ro ,IJ.pyroro Knacca MHOrOKneTOtIHbIX :>KHBOTHbIX.
K HaCTOSllueMy BpeMeHH nonHOCTblO o6pa60TaHbI c60pbl 3KCneAHUHH Ha "ranaree" H 6oJIb­
waH tIaCTb c60paB COBeTCKHX 3KCneAHUHH (KpoMe 3KCne,IJ.HUHH nOCne/lHHX 10-15 neT);
onpeAeneHbl 122 TaKCOHa BHAOBOrO paHra H H3BeCTHbi eme no KpaHHeii Mepe 2-3 ,IJ.eCHTKa
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other class of multicellular animals. Collections from the Galathea expedition have been completely
processed by now and most of the collections of the Soviet expeditions (except the expeditions of the last
10-15 years); 122 taxons have been defined of species rank and at least another 2-3 dozen species are
known
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TABLE 14. GREATEST DEPTHS OF FINDING AND NUMBER OF
GENERA AND SPECIES FOUND BELOW 6,000 m IN VARIOUS

SUB-ORDERS AND FAMILIES OF THE ISOPODA ORDER

Key:
1. Suborder and family
2. Greatest depth, m
3. Number of genera
4. Number of species (including subspecies)
5. Number of findings below 6,000 m

that have only been defined to the genus or family (Appendix II, Table 13). The frequency of encounter
of Isopoda in the trawling catches is about 70%, and 36% in the bottom grab samples. Isopoda have been
found in almost all of the examined trenches and troughs, and at all depths, all the way to 10,700 m in the
Mariana trench. There were few Isopoda in the majority of catches, e.g., in the very rich and
representative bottom grab sample from the Aleutian trench (7,298 m) in which there were dozens of
animals of a number of groups, and some over 100 specimens, there were only 2 Isopoda specimens
[Jumars, Hessler, 1976]. But in a number of cases, their number in the trawling catches reached several
dozen specimens belonging to several species, and they comprised 10-40% of the entire haul in
population. All the cases of such mass finding belong to large representatives of two genera, Eurycope
and Storthyngura, in the trenches of the northwest Pacific Ocean (Kuril-Kamchatka, Japan, Izu-Bonin).
Thus, for example, in the trawling catch from the Japan trench from a depth about 6,200 m (Vityaz, st.
3214) there were 159 specimens (7 species, including 150 specimens of S. biocornis) which comprised
27% of the total number of animals caught: in the catch from depth about 7,200 m in the same trench (st.
3227), 9 specimens, or 41 % were Isopoda of two species, including 8 S. herculea, and at depth about 8
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Ta6nHUa 4

HaadSoJlbllDle rny6HHlaI HaXO*AeHHJI H 'lHCJ10 PO~OB H BH~OB,

Haii~eHHJaIX rny6*e 6000 M 8 pa3H1a1X nOAOTPR.QaX
H ceMeiiCTBax OTPRAa lsopoda

no11,0Tp flP. H CeMeHCTBO \ H8H60nLw8R rny6H- lIHcno po- 'lMcno BH- '-t '1Mcno HaXO)l(-
Ha,M

~
,IXOB 3 AOB (B1<1110- AeHHA rny6*e

qafl nO,D;BH,nbI) 6000 M

Anthuridea
Anthuridae 6580 1 2 2

Asellota
Desmosomatidae 6700 1 2 2
Echinothambematidae 6850 1 1 5

. Eurycopidae 9345 6 30 75
Haploniscidae 10687 3 18+ 37
llyaraclmidae 10687 1 8 18
Ischnomesidae 8580 4 24 40
Janirellldae 8000 1 8 14
Janiridae 7000 1 3+ 12
Macrostylidae 10700 1 15+ 30
Mesosignidae 7880 1 3+ 12
Munnidae 6450 3 3 3
Munnopsidae 8225 ? ? 4
Nannoniscidae 9000 5 7 12

Flabellifera
Cirolanidae 6134 1 1 1
Serolidae 5650-6070 1 ? 1

Valvifera
Areturidae 7230 2 4+ 7

BHAOB, nOKa onpeAeneHHhlx nHWh AO po.o;a WlH AO ceMeHcTBa (llpHnO)KeHHe II, Ta6n. 13).
qacToTa BCTpetIaeMOCTH H30no.o; B TpanoBblx ynoBax COCTaBnHeTOKono 70%, a B ,nHotIepna­
renbHblX ~po6ax - 36%. 1130no.o;bl HaHAeHbl nOtITH BO Bcex 06cneAoBaHHhlx )Ken06ax H
KornOBHHax H Ha Bcex rny6HHax. BnnOTb AO rny6HHbl 10 700 M B MapHaHcKoM )l(eno6e.
B 60nblliHHcTBe ynoBoB H30nOAbl 6blnH HeMHOrOtIHCJIeHHbl. TaK, HanpHMep, B OtIeHb 6ora­
TO" H npeAcTaBHTenbHoH ,nHOtIepnaTenbHOH npo6e H3 Ane,yTcKoro )Ken06a (7298 M) , B KOTO­
PO" )KHBOTHble pll,ll;a rpynn 6blnH npe.o;cTaBneHbl .o;eCHTKaMH, a HeKoTophlX - 60nee
qeM 100 3K3. OKa3anOCb nHWb 2 3K3.H30nOA [Jumars', Hessler, 1976]. Ho B pll.o;e cnytIaeB
HX tIHcno B TpanoBblx ynoBax AOCTHrano HeCKonbKHX .o;eCHTKOB 3K3eMnnHpoB, npHHa)J)Ie­
)f(amHX K HeCKonbKHM BH.o;aM, H OHH COCTaBnHnH 10-4Ql% Bcero ynoBa no tIHcneHHOCTH.
Bce cnyqaH TaKoro MaCCOBoro HaXO)f\UeHHH OTHOCHTCR K KpynHblM npe.o;cTaBHTenHM ABYX
POAOB - Eurycope H Storthyngura - B )Ken06ax ceBepo-Jana.o;HoH tIaCTH THxoro OKeaHa
(KypHJIo-KaMtIaTCKOM, JlnoHcKoM, I1n3y-BoHHHCKOM). TaK, HanpHMep, B TpanoBoM ynoBe
H3 RnoHcKoro )Ken06a C rny6HHbI OKono 6200 M ("BHTH3b", CT. 3214) 6blJI0 159 3K3.
(7 BHAOB, B TOM trncne 150 3K3. S. bicornis) , tITO cocraBnRno 27% 06w.ero lJHcna nOHMaH­
HbIX :>KHBOTHbIX: B ynoBe C rny6HHbl OKono 7200 M B TOM )Ke )l(en06e (CT. 3227) - 93K·3.,
HJUi 41% COCTaBnIDIH H30no.o;bI ABYx BH.o;OB, B TOM lfiICJ1e 8 -- S. herculea, a Ha rny6HHe OKO­
no 8 KM B KypH1Io-KaMtIaTCKOM )Ken06e (CT. 5616) - 44 3K3., HnH 13% ynoBa COCTaBnH­
nlt 2 BH.o;a (40 - S. vitjazi H 4 - Euricope magna) .

TIo.o;aBnlllOmee 6onhwHHcTBo HaH.o;eHHbIx rny6)1(e 6000 M BH.o;OB (TaK )l(e KaK H cpe,tJ.H
fny60KOBO,lJ,HbIX H30no.o; Bo06me [X3ccnep, YHnCOH, 1988]) OTHOCHTCR K nOAoTpll.o;y
Asellota, npeACT::lHneHHoMY 13 ceMeHcTBaMH H 29 pOAaMH. B npenenax 3Toro no.o;oTpR.o;a
HaH60nee xapaKTepHhI H pa3Ho06pa3Hbl y)Ke ynoMHHyTbIe .o;Ba po.o;a ceMeHcTBa Eurycopidae
(12 BH.o;OB Eurycope H 13 - Storthyngura), npoHHKalOIUHe AO rny6HH 60nee 9 KM. llpeA­
CTaBHTenH TpeX ceMeHCTB npOHHKalOT AO HaH60nbIllHX rny6HH (60nee 10 Krvt). ,UBa H3
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km in the Kuril-Kamchatka trench (st. 5616) 44 specimens, or 13% of the catch comprised 2 species (40 S
vitjazi and 4 Euricope magna).

The overwhelming majority of the species found below 6,000 m (in the same way as among the
deep-sea Isopoda in general [Hessler, Wilson, 1988] belong to the suborder Asellota represented by 13
families and 29 genera. Within this suborder the most characteristic and diverse are the aforementioned
two genera of the family Eurycopidae (12 species of Eurycope and 13 Storthyngura) that penetrate to
depths over 9 km. Representatives of these three families penetrate to the greatest depths (over 10 km).
Two of
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Figure 31. Vertical Dissemination of Isopoda Known from Depths over 6 km (A),
and Change with Depth in Number of Species (1) and Percentage of Endemics (2) (B)

them are represented below 6 km each by species of only one genus, Janirella (Janirellidae) and
Macrostylis (Macrostylidae), while a third, Haploniscidae, is represented by three genera, but the majority
of the species belong to the deepest sea genus Haploniscus. There are few representatives of other
suborders at depths over 6,000 m and they do not penetrate below 6.5-7.5 km. Table 4 cites data on the
taxonomic diversity and the greatest dwelling depths of various families of Isopoda.

Isopoda were found several times on bottom photographs from depths to 8 km in the Palau,
Bougainville and New Hebrides trenches [Lemche et aI., 1976].

The vertical distribution of ultra-abyssal Isopoda is shown in Fig. 31. It is apparent from this
figure that the species endemic for depths over 6 km comprise 63%, the abyssal-hadal species over 35%,
and only two species (about 1.5%) eurybathic dwelling in the range from 2,400 to 6,100-6,200 m. Of the
species that are endemic for the ultra-abyssal depths, about 75% are known only from one finding, which
does not allow an opinion about their vertical dissemination range. But, judging from the endemic
species that are known from several findings, a great stenobathic level is inherent to them, 50% of them
have a vertical range less than 1,000 m, 40% from 1 to 2 km, and only 10% from 2 to 3 km. Among the
species that are not endemic for depths over 6,000 m, there is also a dominance of stenobathic species
with vertical range less than 1,000 or 2,000 m (54%); species with range from 2 to 3 km are 29% and only
17% more eurybathic species, among which, however, there is none with a vertical range that exceeds 4
km.

There is weak endemism of the genus rank. Of the 34 genera, only 3 are endemic:
Austroniscoides Birstein, whose only species A. bougainvillei was found three times in the Bougainville
trench at depths from 6,900 to 9,000 m, and another two monotypical genera from the same family
Nannoniscidae from the Puerto Rico and Cayman trenches indicated by T. Wolff as new [Wolff, 1975;
Wolff, 1979], but their diagnoses have not yet been published.
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The Isopoda are a good example of ultra-abyssal fauna endemism in individual trenches or
neigtlboring trenches combined by depths about 6 kIn, as well as the relationship of fauna in the trenches
and abyssal of their neighboring ocean regions. In the chain of the Pacific Ocean northwest trenches
Aleutian - Kuril-Kamchatka - Japan - Izu-Bonin there are 18 known ultra-abyssal endemic species that are
inherent to only one of these trenches, 8 species common for two or three of these trenches, and
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Plte. 31. BepTHKaJ1LHOe pacnpOCTpaHCHHe Isopoda, H3BeCTHLIX C rnyoHH oonce 6 KM (A), H H3MeHeHHe
C rny6HHoA ttHCna BH.o.OB (1) H npoueHT3 3H.o.eMHKOB (2) (E)
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HHX npeACTaBneHbI rny6)Ke 6 KM Ka)KAOe BHAaMH nHllIb OAHoro poAa - Janirella (Janirel­
lidae) H Macrostyl.is (Macrostylidae), a TpeTbe - Haploniscidae - rrpeACTaBneHO TpeMH
POAUMH, HO 6onblIIHHCTBO BHAOB OTHOCHTCJI K HaH60nee rny60KOBO,IJ,HOMY poAY Haplo­
niSCllS. npeACTaBHTenH Apyrnx. nOAOTpHAOB Ha rny6HHax 60nee 6000 M HeMHOrOtIHCneH­
IlbI H He npOHHKalOT rny6)Ke 6,5-7,5 KM. B Ta6n. 4 npHBeAeHbI AaHHbIe no CHCTeMaTHlIeCKO­
My pa3Ho06pa3HIO H HaH60nbWHM rny6HHaM 06HTaHHJI pa3HbIX ceMeHCTB paBHOHorHX paKO­
06pa3HbIX.

HeCKonbKO pa3 H30nOAbI 6bInH 06HapY)KeHbI Ha epOTorpaepHHX ,UHa, nonyqeHHbIX Ha
rny6HHax AO 8 KM B )Ken06ax nanay, EyreHBHllbcKOM H HOBO-fe6pHACKOM [Lemche et a1.,
1976] .

BepTHKanbHoe pacnpeAeneHHe ynbTpaa6HccanbHbIx H30nOA nOKa3aHO Ha pHC. 31. KaK
BH,D,HO H3 3Toro pHcyHKa, 3HAeMHtIHbIe ,lJ)1H rny6HH 60nee 6 KM BHnbI COCTaBnHIOT 63%,
a6HccanbHo-xaAanbHbIe BHAbI - 60nee 35% H nmnb ABa BHAa (oKono 1,5%) 3BpH6aTHbIe,
06HTalOLUHe B AHana30He OT 2400 11.0 6100-6200 M. 113 BHAOB, 3HAeMHtIHbIX ,n;UI ynbTpaa6HC­
canbHbIX rny6HH, OKono 75% H3BeCTHbI nHrnb no OAHOMY HaXO)KAeHHIO, \frO He n03BOnJleT
CYAHTb 0 AHana30He HX BepTHKanbHoro pacnpoCTpaHeHHH. Ho, CYAH no 3HAeMHtIHbIM BH­
AaM, H3BeCTHbIM no HeCKonbKHM HaXOiKAeHHHM, HM CBOHCTBeHHa 60nbiliaH CTeH06aTHOCTb ­
50% H3 HHX HMelOT BepTHKanbHbIH AHana30H MeHee 1000 M, 40% - OT 1 .0.0 2 KM H
nHillb 10% - OT 2 AO 3 KM. CpeliH BMOB, He 3HneMHtIHbIX AJlH rny6HH 60nee 6000 M, TaKiKe
npe06naAaIOT CTeH06aTHbIe BHAbI C BepTHKaJIbHbIM }.l){ana30HOM MeHee 1000 HnH 2000 M
(54%), BHAbI CAHana30HOM OT 2 AO 3 KM COCTaBnHIOT 29% HnHIlIb 17% - 60nee 3BpH6aTHhIe
BHAbI, cpeAH KOTOpbIX, O,D,HaKO, HeT HH O,UHoro C BepTHKanbHbIM ,lJ.HaInl30HOM, AOCTHraIO­
IUHM4 KM.

3HAeMH3M poAOBoro paHra BbIpa)KeH cna60. 113 34 pOAOB 3HAeMHtffibI TonbKO 3: Austro­
niscoides .Birstein,. eAHHCTBeHHbIH BHA KOToporo A. bougainvillei HaHneH TpH)K)J,hI B EyreH­
BHnbCKOM )Ken06e Ha rny6HHax OT 6900 AO 9000 M, H elUe ABa MOHOTHnHtIeCKHX poAa H3
Toro )f(e ceMeHCTBa Nannoniscidae H3 :lKeno60B nY3pTO-PHKO H KaHMaH, YKa3aHHhIe T.Bonb­
epOM KaK HOBbIe [BOIIbep, 1975; Wolff, 1979], HO AHarH03bI HX nOKa He ony6nHKoBaHbI.

Ha npHMepe H30nOA XOp01l10 npocne)KHBaeTClI 3HgeMH3M YlIbTpaa~HccanbHOH <l>ayHbI
OTAenbHbIX iKeno60B HnH COce,tUiHX :lKeno60B, 061>eAHHeHHbIX rny6HHaMH OKono 6 KM, a
TaK)Ke pOACTBO epaYH )Ken060B H a6HCCaJIH COceAHHX C HHMH paHoHoB OKeaHa. B uenOtIKe
ceBepo-3ana,Ll,Hblx )Ken060B THxoro OKeaHa AneyTcKHH - KypHflo-KaMtJaTCKHH - .HnoH­
CKHH - I1A3y-EoHHHcKHH H3BeCTHO 18 RHAOB-3HAeMHKOB ynbTpaa6HccanH, CBoHcTBeHHblx
TonbKO O,lI,HoMY H3 3THX iKen06oB, 8 BHAOB, 06IUHX AJlH ABYX HlIH Tpex H3 3THX )Keno60B, H
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27 species that are not endemic for the ultra-abyssal, but that are known beyond these trenches only from
the abyssal of the northwest Pacific Ocean adjoining it. From the Kermadec trench 10 species endemic
for it and 3 species encountered in the adjoining ocean region at abyssal depths have been described for it.
Only three endemic species are known from the Tonga trench; from the Bougainville 7 endemic species
that are not known anywhere beyond its limits; from the Peru 1 endemic species and 5 species found in
the abyssal of the region adjoining the trench. From the Puerto Rico trench there are 9 known endemics
and 6 species that dwell in the abyssal of the adjoining region; from the Cayman trench, 3 endemics and 1
species that are also disseminated in the Caribbean Sea abyssal. Finally, from several trenches (Banda,
Philippine, Mariana, Yavan, Romanche and South Sandwich) only species endemic for each of these
trenches have been defined. Isopoda species that are common for several very dispersed trenches have
not yet been found.

Figure 32. Vertical Dissemination of Amphipoda Known from Depths over 6 kIn (A)
and Change with Depth in Number of Species (1) and Percentage of Endemics (2) (B)

These data graphically indicate the high degree of species endemism of Isopoda ultra-abyssal
fauna of each trench or group of adjoining trenches, and the origin of the fauna of each trench from the
deep-sea fauna of the ocean region neighboring this trench.

Amphipoda

The Amphipoda, in the same way as the Isopoda, comprise a very characteristic fauna element in
the trenches in which they dwell all the way to the greatest depths, over 10.5 kIn. They are encountered in
all the studied trenches. The frequency of encounter of Amphipoda in the trawling catches is 70% (based
on the data of 124 successful trawlings for which there is known information on the group composition of
the catches). Among the Amphipoda caught below 6 kIn, there are 20 known real pelagic species (species
of the suborder Hyperiidea, and from the suborder Gammaridea Crustaceans of the family Hyperiopsidae
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and some representatives of other families). Additionally, it is possible that several pelagic species live
below 6 km, each of which were only caught once in an open catch from depths over 6,000 m to the
surface.
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Pa3HOHome, HJUI 60KOIDIaBltl. - Amphipoda

A M4>HnOAbI, TaK )Ke KaK H H30nOnDI, COCTaBnRIOT BeCbMa XapaKTepHhrH 3JIeMeHT 4>a}'Hb1
:>Keno60B, B KOTOpbIX OHH 06HTalOT BnnOTb AO HaH60nbllDlX rny6HH - 60nee 10,5 KM. OHH
BCTpeqeHhI BO Bcex o6cneAoBaHHhIX :>Keno6ax. qacToTa BCTpellaeMOCTH aM4>HI10A B TpaJIOBhIX
ynOBax COCTaBnReT 70% ,(no AaHHhIM 124 YAatIHhlX TpanelnlR,..11JIR KOTOphIX H3BeCTHhI
CBeAelnlJl no rpynnoBoMy cocTaBy ynoBOB). CpelUl aM4>HI10As nORMaHHbIX rny6)Ke 6 KM,
H3BeCTHbl 20 HaCTOJllUHX nenarnqeCKHX BHAOB (BHAbI nOAoTpJlAa Hyperiidea, a H3 nOAoTpR­
Aa Garnmaridea pallKH ceMeHCTBa Hyperiops.idae H HeKoTophIe npeACTaBHTenH ,npyrnx
ceMeiicTB). KpoMe Toro, B03MO:>KHO, 06HTalOT rny6:>Ke 6 KM elI.{e HeCKonhKO nenarHtleCKHX
BHAOB, Ka)l(.tJpIH H3 KOTOpbIX 6bIJI nOHMaH nHllIb OJn{a)l(,t(bI npH CKB03HOM nOBe C rny6HH
60nee 6000 M AO "<?BepXHocTH.

/0611008
I I Spe c/t:,.S
SP£c,~ 0 20 6Ul1o~

FMc. 32. BepTHKa.nbHOC pacnpoCTpaHeHHe Amphipoda, H3BCCIHblX C rny6HH 60nce 6 KM (A), H H3MeHeHHe
c rny6HHoR t{Hcna BHnOB (1) H npOueHTa 3H.ll.CMHKOB (2) (E)

27 B~OB, He 3~eMH'lHbIX WIll ynbTpaa6HccanH, HO H3BeCTHblX 3a npeAenaMH 3THX :>ICeno60B
TonhKO H3 a6HccanH npHJleralOlUeH K HHM cesepo-3an3AHOH qaCTH THxoro OKeaHa. "3 )ICe­
no6a KepMaAeK onHcaHbl 10 3HAeMHtDfblX AJUI Hero BHAOB H 3 BHAa, BCTpelleHHhlx B npHIIe­
ralOlUeM K HeMY paiioHe OKeaHa Ha a6HccanhHblx rny6HHax. 113 )l(en06a TOHra H3BeCTHbl
ronhKO 3 3HAeMH'lHbIX, AIUI Hero BHJJ.3; H3 EyreHBHIlhcKoro - 7 3HAeMHtlHhIX BRAOB, He
H3BeCTHhIX HHrAe 3a ero npeAenaMH; H3 nepyaHcKoro - 1 3HAeMHtDihIH BHA H 5 BHAOB,
BCTpeqeHHblX B a6HCCaJlH npHJIera'lOlUero K :>Ken06y paROHa. 113 )l(en06a ,nY3pTo-PHKo H3­
BeCTHhI 9 3HAeMHKOB H 6 BHAOB, 06HTalOlUHX H B a6HCCaJIH npHJ1eralOlUero K HeMY paRoHa;
H3 )Ken06a KaRMaH - 3 3HAeMHKa H 1 BHA, pacnpOCTpaHeHHblR TaK:>Ke B a6HCCaJIH KapH6­
CKoro MOpJl. HaKoHeu, H3 HeCKonhKHX :>Keno60B .(BaHAa, cDHJlHIIUHHCKHH, MapHaHCKHH, HBaH­
CKHH, POMaHW H lO)lQ{o-CaH,lunilleB) nOKa onpeAeneHbI TonhKO BHAhI, 3HAeMH'lHhIe WUI

Ka)I(AOrO H3 3THX :>Keno60B. BHAbI H30noA, 06UU1e Will HeCKonhKHX AaneKO pa306lUeHHbIx
)Keno60B, UOKa He 06Hapy)l(eHbI.

npHBeAeHHbIe AaHHhIe HarnJl,lUlO CBHAerenhCTBYIOT 0 BblCOKOR CTeneHH BHAOBOrO 3HAe­
MH3Ma ynbTpaa6HCCaJIbHOH 4>ayHbl H30nOA Ka~oro )l(en06a HIlH rpynnhI CMe>KHhIX )Keno­
60B H 0 npOHcxo~eHHH 4>ayHhI Ka)l(AOrO )l(eJI06a OT rny6oKOBO,lUlOR 4>ayHhI coceAHero C
AaHHhIM )Keno60M paROHa OKeaHa.
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Figure 33. Autonomous Benthic Traps with Bait (A) and Bait Lowered
Independently to the Bottom (Fish Bundle) and Its Monitoring Camera with

Flash and Pinger (B) [per: Wolff, 1976a]

Of the real benthic species and bottom-dwellers mainly due to the nature of eating, but capable of
freely floating and rising to considerable distances above the bottom, there are 36 known species (and
another 2, only defined to the genus), of which 78% have not been found above 6 kIn. Of these endemics,
half of the species are only known by one finding, and half, by several or many findings. Among the
pelagic species of the trenches the endemics are known from several findings. The list of Amphipoda
known from depths over 6 kIn is given in Appendix II, Table 14, while the nature of vertical
dissemination of the benthic and near-bottom species and change with depth in the number of species and
degrees of species endemism are shown in Fig. 32. As is apparent, the percentage of endemics increases
naturally as the depth increases.

In the Kuril-Kamchatka trench and in 6 trenches surrounding the Philippine Sea, at their greatest
depths, including below 10 kIn, apparently the only mass species of Amphipoda is Hirondellea gigas. The
Crustacea of this species are known in numerous catches, but none were ever caught at depths less than
6,770 m. It is true that
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PHc. 33. ABTOHOMHble AOHHble I10BYlllJ<H c npHMaHJ<oA (A) H onYCKaeMble aBToHOMHo Ha UHO npHMaHJ<a

(CBR3Ka pblO) H KOHTPOIlHpYlOlllCUI ee epoToKaMepa co BCnblUJJ<oA H nHHWKepoM (5) [no: \Volff, 1976a]

113 HaCTOHIUHX AOHHbIX BHAOB H npHAOHHbIX, CBH3aHHblX C' AHOM, rnaBHblM 06pa30M

no xapaKTepy IlHTamUI, HO cnoc06HbIX XOpOlllO IUlaaaTb H nO,a;HHMaTbcR Ha 3HatmTenbHbIe

paCCTOHHHH HaA AHOM, H3BeCTHbI 36 BHAOB {H eme 2, onpeAeneHHble JIHlUb AO pOAa) , H3

KOTOpblX 78% He HaHAeHbI BLIllle 6 KM. 113 tIHCJla JTHX JHAeMHKOB nonOBHHa BHAOB H3­

BeCTHa. nHllIb no OAHOMy HaxO)l()J;eIDilO, a nonOBHHa - no HeCKonbKHM HlIH MHOrHM Ha­

XO)f(J];emUIM. CpeAH nenarHtIeCKHX BHAOB JImeMHKOB )Keno60B MeHbwe - OID{ COCTaBnHIOT

44%, HO 5 H3 8 3HAeMHtlHbIX BHAOB H3BeCTHbI no HeCKonbKHM HaXO)l()J;eHHRf'.1. CnHcoK aMcPH ­

nOA, H3BeCTHbIX C rny6HH Gonee 6 KM, npHBeAeH B TIpHlIO)KeIDIH 11, Ta5n. 14, a xapaKTep

BeprnKaJIbHOrO pacnpOCTpaHeHHH AOHHbIX H npHAOHHbIX BHAOB H H3MeHeHHe C rny6HHoH

l{}fCJIa BHAOB H CTeneHH BHAoBoro 3HAeMH3Ma nOKa3aHbI Ha pHC. 32. KaK BH,rI,HO, npoueHT

JHAeMHKOB 3aKoHoMepHo B03pacT3eT no Mepe yaenHtIeHHH rny6HHbI.

B KypHIIo-KaMtIaTCKOM )KeJ106e H B 6 )Keno6ax, OKp)')K31OmHx <1>HJUrnnHHCKoe MOpe,

Ha HX HaH60nblllHX rny6HHax, B TOM tIHcrre rny6)Ke 10 KM, nO-BH,[UiMoMy, eAHHCTBeHHbIH

MaccoBbrn BHA aM<pHIloA - Hirondellea gigas. PatIKH 3TOro BHA3 H3BeCTHbI no MHOrOtIHcneH­

HhIM nOBaM, HO HH pa3y He 6bUIH nOHMaHhI H3 rny6HHax MeHee 6770 ~1. OpaBAa, CYAHTb
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Figure 34. Amphipoda Hirondellea gigas Caught in Self-Contained Traps
with Bait in the Philippine Trench at Depth 9,604 m (a) and Fish Skeleton

Gnawed Clean by Amphipoda H.-gigas in the Same Place (b) [per: Wolff, 1976a]

it is difficult to judge the real range of the vertical distribution of many benthic-pelagic Amphipoda
species found below 6 km, since they are very mobile and easily avoid the catching equipment. Thus, for
example, in the Philippine trench the Galathea expedition made 4 trawlings at depths 9,820-10,210 m and
4 specimens of H. gigas were found in only two of them, and in 8 trawling catches of Vityaz from depths
6,300 to 9,990 m in this same trench, Crustaceans of this species were missing altogether, and in 13
bottom grab samples and 8 trawling catches obtained here by the American expeditions. In addition to
these benthic catches with bait (Fig. 33) lowered to depth 9,604 m (Thomas Washington, st. H-186), over
4,000 H. gigas were caught
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PHc. 34. AMepHnOJlbI Hirondellea gigas, nollMaHHbIc B aBTOHOMHbIC nOBywKH C npHMaHKOn B- cnHnljnnHH­
CKOM >Kcno6e Ha fny6ullc 9604 M (0) H CKencT pbl6bl, Ha4HCTO o6fnonaHHbdt aMcPHnonaMH H.~·gigas,

TaM >Ke (6) [no: Wolff, 1976a]

° .o.eHCTBHTenbHoM LI;Hana30He BepTHKaJ1bHOrO pacnpoCTpaHemuI MHorHX BCTpeqeHHblX

rny6)f(e 6 Kl'vl 6eHTO -nenarHqeCKHX BH.o.OB aM<pHnop; TPYnHO, TaK KaK OIm OqeHb nO,uBIDKHbI

H nerKO H36erawT 0PYAHR nOBa. TaK, HanpHMep, B <1>JIJ1IDlUHHCKOM )f(eno6e' 3KCneAHUHeH

Ha "fanaTee" 6bIJIO npOBe,ll;eHO 4 TpaneIDIR Ha rny6HHax 9820-10210 M H TonbKO npH ABYx
H3 liliX 6bUIH rrOHMaHbl 4 3K3. H. gigas, a B 8 TpanoBbIX ynoBax "BHTH3R" C rny6HH OT

6300 .0.0 9990 M B JTOM )Ke )f(eno6e patIKH JTOrO BHAa Bo06me OTCYTCTBOBaJIH, TaK )ICe KaK

H B 13 AHOqepnaTenbHblx npo6ax H 8 TparroBbIX yrroBax, nonytIeHHblX 3,o;eCb aMepHKaHcKHMH

JKCIleAHUHRMH. HapHAY C JTHM ,o;OHHbIMH nOBYllIKarvui C rrpHMaHKoH (pHC. 33), onymeH­

HbIMH Ha rny6HHy 9604 M ("ToMac BarnHHITOH", CT. H-186), 6bUIH UOHMaHbI 60nbllIe 4 ThIC.
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Figure 35. Amphipoda Hirondellea gigas Collected on Bait Lowered to the Bottom on a Self-Contained Instrument-Carrier
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Key:

a. within 2 hours
b. within 12 hours after lowering of the bait in the Philippine trench to depth 9,604 m, photograph from
distance 2.44 m
c. the same at another station at depth 9,605 m within 6 hours 40 minutes after lowering of the bait,
photograph from distance 1.22 m
d. at depth 5,861 m on the slope of the Philippine trench on bait only fish were collected of the family
Brotulidae [per: Hessler et aI., 1978]
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PH~ 35. A M<pHnOJJ.hI Hirondellea gi­
gas, C06HpalOlUHCCJI Ha onYmeHHYlO
Ha 3.BToHOMHOM npH60poHocHTenc

IDl Wio npHMaHKY

a - 'Iepe3 2 'I; 6 - 'Iepe3 12 q nOCJ1e
cnycKa npHMaHKH B ~HnHnI1HHCKOM

;)fCeno6e H8 rny6HHy 9604 M, C'beMK8
C paCCTOJlHHJI 2,44 M; 6 - TO ;)fCe H8
APyroH CTaHUHH H8 rny6HHe 9605 M
Qepe3 6 Q 40 MHH nOCJ1e cnycKa
npHMaHKH, CDeMK8 C paCCTOJlHlUI
1,22 M; Z - H8 rny6HHe 5861 M Ha
CJ<J10He <%>HJ1HImHHCKOro )Keno6a H3
npHM8HKy c06HpalO.TCJI TonbKO phl­
6hl ceM. Brotulidae [no: Hessler et

aI., 1978]
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Figure 36. Attraction of Benthic Animals to Bait Monitored by Camera
in the Chile Trench

Key:
1. depths to 4,600 m, fish mainly gathered on the bait (upper photo)
2. depths from 6,767 to 7,196, Amphipoda gathered on the bait (lower photo)
Numbers from the left are station numbers of the research vessel Thomas Washington. Numbers from the
right are the depths, m [per: Hessler et aI., 1978]

(Figure 34), while the photographs that monitored the bait lowered to the bottom at these depths (Fig. 35)
demonstrated that many thousands of these Crustaceans gathered near it [Hessler et aI., 1978]. Hessler et
aI. note that abundant catches of these Amphipoda by bait traps were also made at depths from 7 to 10.6
km in the Mariana trench.

Insofar as H. gigas have been found in various trenches separated by depths less than
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Puc. 36. npHBne~eHHc npHJlOHHbIX >KHBOTHbIX Ha npHMaHKy, KoHTponHpyeMylO <pOTOKaMepoR 8 qHnHR­
CKOM >Keno6c

1 - rny6HHbl no 4600 M, H3 npHM3HKY c06HpanHcb rl13BHbIM 06p330M Pbl6bl (BepxHee <t>oTO); 2 - rny­
6HHbI OT 6767 no 7196 M, H3 npHMaHKy c06HpanHcb3M4>HnOD.b1 (Wf>KHee <t>oTO) • QHCJ13 CJ1eB3 - HOMepa

CT8H1J,HH 3/C "ToMac BawHHrToH". cnpana - rny6HHbI, M [no: Hessler et at., 1978]

H. gigas (pHC. 34), a epoTorpacf>HH, KOHTpOnHpOBaBlllHe onycKaeMble Ha AHO Ha TaKHX iKe
rny6HHax npHMaHKH (pHC. 35), nOKa3aJIH, lfIO OKono HHX co6HpanHCb MHorHe TbICHtIH
3nIX patIKOB [Hessler et aI., 1978] . Xecc.rrep C COaBTOpaMH OTMeqaIOT, qTO 06HnbHbIe nOBbI
3THX aM<pHIIOA nOByruKaMH C npHMaHKOH 6bUlH npoBe,neHbI TaKiKe Ha rny6HHax OT 7 ,no
10,6 KM B MapHaHcKoM iKen06e.

TIocKonbKY H. gigas BCTpeqeHbI B pa3HbIX iKeno6ax, pa306meHHbIX rny6HHaMH MeHee
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6 km, but have not yet been caught beyond the trenches, it is still not clear whether they dwell as isolated
specimens in different trenches, or still not morphologically distinguished populations of this species (or
very close species), or are these Crustaceans capable of penetrating from one trench to another, rising to
depths less than 6 km. Mass clusters of Amphipoda near bait lowered to the bottom were also observed in
the Chile trench (Fig. 36) at several stations at depths from 6,767 to 7,196 m [Hesssler et aI., 1978]. In
this same trench, Amphipoda were caught in both trawling catches made at depths 7,000 and 7,720 m
(Akademik Kurchatov, st. 244 T-l and T-2), but a more accurate taxonomic classification of Amphipoda
from this trench has not yet been defined.

Amphipoda have also been repeatedly noted on photographs of the floor obtained in the trenches
of the western tropical Pacific Ocean [Lemche et aI., 1976].

Amphipoda found below 6,000 m belong to 15 families and 33 genera of the suborder
Gammaridea and 2 families and 3 genera of the suborder Hyperiidea. Of the 28 genera of the first
suborder that include benthic and bottom-dwelling species, 3 genera are endemic for depths over 6 km:
Bathyschraderia Dahl, including 2 species known from 11 findings in the Philippine and Kermadec
trenches; Metaceradocoides Birst. et Vinogradova, a monotypical genus that is known from 5 findings in
4 trenches of the western Pacific Ocean; and Steleuthera Barnard, a monotypical genus that is known
from a single finding in the Peru trench. The endemism of the benthic and bottom-dwelling Amphipoda
on the genus level is 11 %. Among the pelagic Amphipoda there are no endemic ultra-abyssal genera.

At one of the Vityaz stations (st. 4355) in the northwest trough of the Pacific Ocean trawling and
bottom grab samples were obtained from depth 6051 m. There were very small Amphipoda of a third
suborder, Caprillidea (respectively 7 and 3 specimens) in both of these samples. Crustaceans of this
suborder were found for the first time at that depth. They were previously not known from depths over
4,000 m [McCain, 1966]. Unfortunately, these Caprillidea were lost and their more accurate taxonomic
classification remained unknown.

Decapoda

The most reliably known dwelling depths of the benthic Decapoda (suborder Reptantia) only
slightly exceed depth 5 km. At depth 5,160 m in the Celebes Sea Parapagurus sp. [Wolff, 1970] was
caught, and at depth 5,035-5,210 m in the northwest Pacific Ocean, Munidopsis subsquamosa latimana
Birst. et Zarenkov [Birstein, Zarenkov, 1970]. Three specimens of Decapoda were caught in the area of
the Peru trench at depth 5,740-5,940 m [Menzies, 1964], but it is unknown whether they belonged to
benthic or pelagic species.

J. M. Peres [1965] regarding bottom-dwelling shrimp (suborder Natantia) reports that during
descent of the Archimede bathyscaphe in the Puerto Rico trench he observed through the porthole shrimp
floating above the bottom at depth 7,250 m. Unfortunately, no photographs were taken of these
Crustaceans. In the report of R. Hessler et aI. [1978], on the photographs of animals collected near bait
that was lowered to the floor in four parts of the Chile trench at depths from 6,767 to 7,196 m, among the
mass clusters of Amphipoda, Decapoda Natantia were sometimes found. However, only one catch of a
bottom-dwelling shrimp was made below 6 km. A born egg of a female Glyphocrangon atlantica Chace
(family Glyphocrangonidae) about 12 cm long (Fig. 37) was caught during the 1967 trawling in the
western Cayman trench at depth 6,364-6,373 m (J. Elliot Pilsbury, st. 575). This species is known from 4
findings (3 in the Caribbean Sea and 1 in the Bay of Biscay) at depths from 3,885 to 6,373 m [Holthuis,
1971].

The report of J. Piccard [Piccard, Dietz, 1963] that during the descent of the Trieste bathyscaphe
in the Mariana trench near the floor at depth 10,900 m a successful observation was made
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Figure 37. Bottom-Dwelling Shrimp Glyphocrangon atlantica from the Cayman
Trench from Depth 6,373 m [per: Holthuis, 1971]

Figure 38. Mollusk of Subclass Caudofeveata-Chevrodenna whitlatchi from the
Kuril-Kamchatka Trench from Depth 8,060-8,235 m

View from side (A) and from front (B) (Fig. D. L. Ivanova)
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Puc. 38. ~IOnJlIOCK no,nKnacca Caudofoveata - Chevroderma whitlatchi UJ KypHno-KaM4aTcKoro >Kcno6a
c rny6HHhl 8060 -8135 M

BH,D; C60KY (A) H cnepe,D;H (5) (pHc.,UJI.I1B3HoBa)

Puc. 37. npH,[lOHHaH KpeaeTKa Glyphocrangon atlantica H3 >Ken06a KaRMaH c rny6HHbl 6373 M [no: HoI­
thuis, 1971]

KnEUU1 - ACARIFOR~tES

MopCKHe KJIelUH (ceM. Halacaridae) eIlle cpaBHHTerrbHO He,o;aBHO He .6bUIH H3BeCTHbI
C a6HCCaJIbHhIX frry6HH. llHlllb 20 neT TOMy Ha3aA OHH 6bUIH HaHAeHbI B THXOM OKeaHe
Ha rny6HHax OKono 4000 M [Newell, 1967] , a BCKope HOBbIH pOA H BHA 3TOfO ceMeHcTBa ­
Bathyhalacarus quadricornis Sokolow et Jankowskaja 6bU! onHcaH no nayM HaX0JKTJ.emUIM

82

tIepe3 H1UIIOMHHaTOp "KpacHylO KpeBeTKy", nO-BHJJ;HMOMY, 01llH60tIHO. PallOK, KOToporo
3aMeTHlI TIHKKap, CKopee Bcero, OTHOCHTCH K OTpHA)' Mysidacea, npe,o;CTaBHTeneH KOToporo
HeOAHOKparnO y,o;aBaJIOCb nOBHTb B )f(en06ax, cocerornx C MapHaHCKHM, Ha frry6HHax nOllTH
TJ.O 9KM.



through the porthole of a "red shrimp" which was apparently erroneous. The shrimp that Piccard noted
most likely belonged to the order Mysidacea whose representatives have been repeatedly caught in
trenches that neighbor the Mariana at depths almost to 9 km.

ACARIFORMES

Acarina (family Halacaridae) were not known comparatively recently from abyssal depths. They
were only found 20 years ago in the Pacific Ocean at depths about 4,000 m [Newell, 1967], and soon a
new genus and species of this family, Bathyhalacarus quadricomis Sokolow et Jankowskaya was
described from two findings
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in the region of the Kuril-Kamchatka trench at depths 5,100-5,200 m [Sokolov, Yankovskaya, 1968,
1970]. A representative of this same species was subsequently found even deeper than 6 km, in the Izu­
Bonin trench at depth 6,770-6,850 m (Vityaz, S1. 7407) [Yankovskaya, 1978].

PANTOPODA

At depths over 6 km, the Pantopoda are rarely encountered and are not found below 7,370 m.
Single specimens that belong to 9 species of six genera and three families (Appendix II, Table 15) were
found at 13 stations in five Pacific Ocean trenches and in the South Sandwich trench and the Scotia Sea in
the Atlantic Ocean. An additionaly two undefined, close specimens of Pantopoda were caught in the Peru
trench (Eltanin, st. 37 [Menzies, 1964]).

All tIle Pantopoda known from depths over 6 km belong to the typically deep-sea species. Three
species and one subspecies were not found at lower depths, three species also dwell iin abyssals, and two
are widespread from the lower bathyal zone to a depth only slightly over 6 km.

MOLLUSCA

APLACOPHORA

Representatives of both subclasses of Aplacophora have been found below 6 km, but processing of
almost all the collected materials has not yet been completed. Single specimens of the family
Neomeniidae of the Solenogastres subclass were found in the Kermadec {Galathea, st. 658, 6,660-6,770
m [Wolff, 1960[), Kuril-Kamchatka (Vityaz, st. 3457 and 5616, 6,475-8,015 m) and Yavan (Vityaz, st.
4535, 6,820-6,850 m) trenches. l

There were more numerous representatives of the second subclass, Caudofoveata at depths over 6
km that are known in more than 30 findings. The species Chevroderma whitlatchi Scheltema (family
Prochaetodermatidae) has been described from the northeast Pacific Ocean [Scheltema, 1985] from
depths from 2,730 to 7,298 m (Aleutian trench, Thomas Washington, st. H-39). This same species was
found in the Kuril-Kamchatka trench (Vityaz, st. 5615, 8,060-8,135 m) (Fig. 38). Undefined species
belonging to the same family of the genus Prochaetoderma s. lato were found in the Aleutian, Kuril­
Kamchatka, Japan trenches and Northeast trough of the Pacific Ocean (Vityaz, 13 findings at depths from
6,065 to 8,355 m), Bougainville (Vityaz, 2 findings, 6,920-9,043 m), Peru (Akademik Kurchatov, 3
findings, 6,040-6,240 m) and Yavan (Vityaz, 4 findings, 6,433-7,060 m). The Caudofoveata subclass also
includes 2 findings in the Peru trench (Akademik Kurchatov, 6,040-6,240 m), Chaetoderma sp. (family
Chaetodermatidae) and one in the Banda trench (Vityaz, 7,130 m), Crystallophrisson sp. (family
Crystallophrissonidae).

Aplacophora have additionally been collected and not defined more precisely in the Peru trench by
expeditions on the vessels Vema, Eltanin and Anton Bruun at depths 6,002-6,328 m [Menzies et aI., 1959;
Menzies, 1964; Frankenburg, Menzies, 1968] and Soviet expeditions in the South Sandwich, Hjort
trenches and in the Scotia Sea at depths up to 6,150 m [Vinogradova et aI., 1974, 1978]. The
Aplacophora collected below 6 km thus belong to no less than 5 genera of 5 families, and apparently, no
less than 10 species.

Aplacophora representatives (mainly Caudofoveata) are distributed very nonuniformly in the
trenches. Thus, for example, they have not been found in almost any of the trenches of the western
tropical Pacific Ocean (except for single findings in the Bougainville and Banda trenches), and in the

1 All analyses of Aplacophora from the collections of the Soviet expeditions are based on the unpublished data ofD. L. Ivanov
who processed these collections.
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Atlantic Romanche and Puerto Rico trenches. They were also found in all four bottom-grab samples
obtained by an expedition on
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Figure 39. A Piece of Sunken Wood Raised in the Cayman Trench during
Trawling at Depth 6,740 m (A) on Which Numerous Animals Were Living;

Polychaeta from the Serpulidae family, 39 specimens of chitons Ferreiraella caribbea (B),
13 specimens of starfish Caymanostella spinimarginata (C) and others

[A and B per Wolff, 1979]

Akademik Kurchatov in the Peru trench from depths from 5,960 to 6,240 m and were found three times in
this trench by American expeditions. In the trenches of the northern Pacific Ocean, about 90 specimens
of Caudofoveata were collected by expeditions on Vityaz in 5 trawling and 7 bottom grab samples, and in
a bottom grab sample from depth 7,298 m in the Aleutian trench there were 31 specimens of these
Mollusca [Jumars, Hessler, 1976]. In the Yavan trench, 85 specimens were obtained in four of the six
samples taken by Vityaz. They were also normal in the Antarctic trenches, and during trawling in the
Scotia Sea that covered depths from 5,650 to 6,070 m 84 specimens of these Mollusca were caught.
Apparently one of the main factors that determines the dissemination of deep-sea Caudofoveata is the
food conditions that are fairly favorable in the eutrophic ocean regions.

LORICATA

Loricata from depths over 6 kIn are only known from four findings of representatives of the family
Leptochionidae, order Lepidopleurida in trenches located in the tropical zone of the Pacific and Atlantic
Oceans. From the Bougainville trench from depth 6,920-7,657 m (Vityaz, st. 3655) Leptochiton vitjazi
(Sirenko) was described, that was initially indicated under the genus name of Lepidopleurus [Sirenko,
1977, 1988]. Until this time, Loricata were only known from depths to 4,210 m [Clarke, 1962a]. Vityaz
expeditions apparently also caught Loricata of the same genus in the New Hebrides trench (st. 3849,
6,680-6,830 m, 1 specimen [Beliaev, 1966b] and in the Palau trench (st. 7291, 7,000-7,170 m, 12
specimens [Beliaev, Mironov, 1977a].
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"AKaneMHKe KyptIaTOBe" B nepyaHCKOM)Keno6e C rny6HH OT 5960 AO 6240 M H 6bDlH
TPH~I HaH,a;eHbI B 3TOM >Keno6e aMepHKaHCKHMH 3KcneAJmIDIMH. B )Ken06ax ceBepHoH
qaCTH THxoro OKeaHa OKono 90 3K3. Caudofoveaia C06PaHbI 3KCneAHUHRMH Ha "BHTJl3e"
B 5 TpanoBbIX H 7 AHOtIepnaTenbHhIX npo6ax, .a B nHOqepnaTeJI&HOH npo6e CrJIy6HHbI 7298 M
B AneyTcKoM )l(eno6e OKa3anCH 31 3K3. 3THX MonnlOCKOB [Jumars, Hessler, 1976]. B"H:saHc­
KOM >Keno6e 85 3K3. nonYlfeHbI B qeTbIpex H3 weCTH B3HTbIX B HeM "BHTJl3eM" npo6. 06bA­
HhIMH OHH OKa3anHC& H B aHTapKTHtIeCKHX >Keno6ax, a npH TpaneHHH B MOpe CKOTHJI, OXBa­
THBweM fJIy6HHhl OT 5650 1J.0 6070 M, 6bInH nOHMaHbI 84 3K3. 3THX MOIDIIOCKOB. nO-BH,mI­
MOMY, OAHH H3 OCHOBHDIX 4>.aKTopoB, onpenenHlOIUHx pacnpoCTpaHeHHe fJIy60KOBOJJ.HbIX
Caudofoveata, - AOCTaTOtIHO 6narOnpHJITHble WUI HHX rmmeBbIe YC1IOBHR B 3BTP04>HhIX
paHoHax OKeaHa.

nAHUHPHbIE, MIDi XHTOHhI, - LORICATA

XHTOHbI Crny6HH 60JIee 6 KM H3BeCTHbI TonbKO no qeTbIpeM Haxo~eHHRM npe1J.CTaBHTe­
JIeil ceM. Leptochitonidae, oTpflna Lepidopleurida B )l(eJI06ax, pacnOJIO)l(eHH:&Ix B 'rp01IH­

tIeCKOH 30He THXOfO H ATJIaHTHtIeCKOfO OKeaHOB. fu ByreHBHn&CKOfO )KeJI06a CrJIy6HHbI
6920-7657 M ("BHTH3&", CT. 3655) OIlHcaH Leptochiton vitjazi (Sirenko), nepBOHa'I3JIbHO
yKa3aHHbIH nOA PO,a;OBbIM Ha3BaHHeM Lepidopleurus [CHpeHKO, 1977, 1988]. Jlo 3Toro XH­
TOHbI 6bUIH H3BeCTHbI JIm.I.Ih C fJIy6HH 11.0 4210 M [Clarke, 1962a] • 3KcneAHInlHMl{ Ha "BHTJI­
3e" XHTOHbI, nO-BHnHMOMY, TOfO )l(e poJJ.a 6b1JlH nOHMaHbI TaK)Ke B HOBO-re6pHAcKOM )l(e­
JIo6e (CT. 3849, 6680-6830 M, 1 3K3. [BeIIHeB, 19666]) H B iKeno6e nanay (CT. 7291,7000­
7170 M, 12 3K3. [BenHeB, MHpoHOB, 1977a]).

2MM

Puc. 39. lJaCTL KyCKa 3aToHYBwcA ApeBeCHHbI, nor:uurroro B )f(eno6e KaRMaH npH TpaneHHH Ha rnyt5HHe
6740 M (A) t HU KOTOpOM 06HTaTIH MHor04HcneHHble )tQiBOTHbIe: nOJIHXeTbl H3 ceM. Serpulidae, 39 3K3.
XHTOHOB FerreiraelJa caribbea (E), 13 3K3. MOpCKHX 3Be3A Caymanostella spinimarginata (B) H IIp.[A,

E - no: Wolff, 1979)
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Yet another finding was made during the work of the research vessel Akademik Kurchatov in the
eastern Cayman trench. At st. 1267 from depth 6,740-6,780 a piece of sunken wood was brought up (Fig.
39, A) that was used as a substrate for numerous and diverse animals, among which there were 39
specimens of Loricata. A participant in this expedition, T. Wolff, gives a photograph of one of them (Fig.
39, B) under the name Lepidopleurus sp. A [Wolff, 1979]. B. I. Sirenko [1988], however, described these
Loricata as belonging to a new genus and species Ferreiraella caribbea Sirenko. The genus Ferreiraella
includes 6 species and is known from the Pacific and Atlantic Oceans, starting from depth 700 m.

MONOPLACOPHORA

The currently known modern Monoplacophora belong to seven species of four families in the
order Monoplacophorida that include one genus each, and several more species about which there is
insufficient data to establish their precise taxonomic position [Moskalev et aI., 1983]. Based on the data
of the same authors, only one species is known from a depth somewhat over 200 m, and all the others
dwell only below 2,000 m. From depths over 6 kIn there are 4 known species, of which 3 have been
found in the Peru trench, and the fourth to the north of the Hawaiian Islands. Two species from the Peru
trench belong to the family Vemidae, Vema bacescui (Menzies) (Anton Bruun, S1. 113,5,986-6,134 m
[Menzies, 1968]) and V. ewingi (Clarke et Menzies) (Vema and Eltanin, one finding, Anton Bruun, 4
findings, and Akademik Kurchatov, 2 findings; depths from 6,006 to 6,489 m). V. ewingi dwells in the
area of the Peru trench and in the lower abyssal zone, starting from depth 5,300 m [Clarke, Menzies,
1959; Menzies et aI., 1959; Menzies, 1963, 1968; Zenkevitch, Filatova, 1971; Moskalev et aI., 1983].

In addition, yet another species was noted in the Peru trench indicated under the name Neopilina
sp. indet. (Anton Bruun, 2 findings, 6,146-6,354 m [Menzies, 1968]). From the northeast Pacific Ocean
trough (Thomas Washington, st. H-30, 6,065-6,079 m) a species Neopilina oligotropha has been
described [Rokor, 1972], but Moskalev et aI. [1983] believe that this species may be included not only in
the genus Neopilina, but also in the family Neopilinidae.

GASTROPODA

Gastropod mollusks have been found in all the studied trenches and troughs (over 120 findings in
trawling catches) at all depths to 9,995-10,015 m in the Kermadec trench. Judging f rom the finding at
depth 10,415-10,687 m in the Tonga trench of their small empty shells that do not dissolve [Beliaev et aI.,
1960] it may by hypothesized that they also dwell at this depth. At an even greater depth (10,700-10,730
m) in the Mariana trench remains were also found of several small Gastropoda shells, but they only had a
preserved periostracum while the calcareous part was dissolved [Beliaev, Mironov, 1977a].

Of the Gastropoda found below 6 kIn, species definitions are known for 56 species from 35 genera
(the descriptions of some of them have not yet been published), but many data have not yet been
processed or have only been defined to the genus or family. Apparently, after a complete evaluation of
the already collected materials, the number of known Gastropoda species from depths over 6 kIn will be
close to 100. However, in the majority of cases, these mollusks are encountered in samples in only a
small number. The composition of the ultra-abyssal Gastropoda is very variegated; there are known
representatives of all four subclasses, 10 orders, 20 families and at least 41 species (Appendix IT, Table
16). But some groups clearly dominate in diversity and frequency of encounter over the others. For
example, the family Turridae is represented by 19 Pacific Ocean species (including 1 subspecies) and 31
findings are known below 6 kIn; family Bussinidae, no less than 11 species from
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Figure 40. Vertical Dissemination of Gastropoda Known from Depths
over 6 kIn (A), and Change with Depth in Number of Species (1) and

Percentage of Endemism (2) (B)

17 locations in Pacific Ocean trenches, and family Cocculinidae, also 11 species from 14 locations in all
three oceans, but mainly in the Atlantic.

Figure 40 shows the vertical dissemination of the hadal Gastropoda. Endemism at the species
level is 68%, but in the majority of cases the endemic species are only known from a single finding. As in
the majority of other groups, the number of species diminishes with depth, while the percentage of
endemism rises. Of the species that are not endemic for the trenches, two-thirds do not rise above the
abyssal depths. There was unusually high endemism in this group on the genus level. Of the 55 genera
for which there are species analyses, 9 (26%) were endemic for the ultra-abyssal (see Table 10), and
another 4 (Bandabyssia Moskalev, Oenopotella Sysoev, Tacita Lus and Trenchia Knudsen) are
disseminated only in the trenches and their adjoining regions of the ocean floor at depths less than 5-5.5
kIn.

SCAPHOPODA

Mollusks of the Scaphopoda class are known from depths over 6 kIn from 20 findings (of them, 19
from Soviet expedition collections). They were found in the Pacific Ocean, in trenches and troughs of its
northern section and in the Bougainville trench, in the Indian Ocean in the Yavan trench, and in the
Atlantic in the Cayman, Romanche, South Sandwich trenches and the Scotia Sea (Appendix IT, Table 17).
Species analyses are only known for three species (one with two subspecies). The Soviet expedition
collections were evaluated by the late C. D. Chistikov, but unfortunately, most of the collection remains
unevaluated or defined only to the family. Of the four species and subspecies, one is known only from
depth about 7 kIn, and the other three, in the range from 4,370 to 6,780 m. The greatest depth of finding
Scaphopoda is 6,920-7,657 m in the Bougainville trench. All the other ultra-abyssal findings are confined
to depths less than 7 kIn.
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PRe. 40. BepTHKanLHOe pacnpoCTpaHeHHe Gastropoda, H3BeCTHLlX e rny6HH 60nee 6 KM (A), H H3MeHeHHe
c rny6HHoA 'IHCna BH,tlOB (1) H npoueHTa 3H,tleMHKOB (2) (1)

,IlBYCTBOPqAThIE - BNALVIA

,!lBycTBOpqaTbIe MOnJIIOCKH, 06HTalOIUHe B rny60KOBO,lJ,HbIX· :iKen06ax, He MeHee pa3HO·
06pa3HbI, qeM 6pIOXOHOfHe, HO B OTnHtrne OT nocneWlHX HepeAKO 06pa3yroT MaCCOBbIe
nonynJlUHH. TIo cpeAHeH lJHCneHHOcrH B rpanoBbIxynoBax, nonytleHHbIX C rny6HH 60nee
6 KM, OHH 3aHHMalOT BTopoe MeCTO nocne ronoTypHH (CM. pHC. 55). OHH BCTpetteHbl BO
Bcex 06CneAoBaHHbIX )Ken06ax H Ha Bcex rny6HHax BIDlOTb no rny6HH 60nee 10,5 KM B :>Keno­
6ax MapHaHcKoM H TOHfa. qacToTa BCrpeqaeMOCrH no TpaJIOBbIM ynoBal\1 COCTaBnJleT 60nee
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nonATOHOrl1E - SCAPHOPODA

MonnlOcKH Knacca Scaphopoda H3BeCTHhI C rny6HH 60JIee 6 KM no 20 HaXO)f(AeHHJlM (H3
HHX 19 no c60paM COBeTCKHX 3KCne,rJ.HIUIH). OHH HaHneHbI B THxoM OKeaHe - B )Keno6ax H
KOTnOBHHax ero ceBepHoH qaCTH H B EyreHBWlbcKOM )Ken06e, B HHARHCKOM - B HBaHCKOM
)Keno6e H B ATnaHTHtteCKoM - B >Keno6ax KaHMaH, POMaHllI, JO)f(HO-CaHn,BHtteB H B Mope
CKOTHll (flpHIlO)i(eHHe II, Ta6n. 17). BHAoBbIe onpeneneHHJI nOKa H3BeCTHbI nHllib Mll TpeX
BHnOB (OAHH - C nByMH nO,ABHAaMH). 06pa60TKa C60pOB COBerCKHX 3KcneAHUHH npoBo­
nwIaCb nOKOHHbIM C.n. tIHCTlIKOBbIM, HO, K CO:iKaneHHIO, 60JIbWaH qaCrb C60poB OCTaJIaCb
He06pa60TaHHoH H11H onpeAeneHHoH nHllIh AO ceMeHCTBa. 113 qeTbIpex BHAOB H nOABHnOB
OARH H3BeCTeH TOJIbKO Crny6HHbl OKono 7 KM, a TpH OCTaJIbHble - B npeAenax ,lJ,Hana30Ha OT
4370 no 6780 M. HaH60nbIllaJI rny6HHa HaXOAm,eHHH cKa<}>onoA - 6920-7657 M B EyreH.
BWIbCKOM :>Ken06e. Bce OCTaJIhHbIe ynhTpaa6HccanbHble HaXO)K,Il,eHHH npHypotteHbI K rny6H­
HaM MeHee 7 KM.

17 MecToHaxo)KJl.emdi B >Keno6ax THxoro OKeaHa, a ceM. Cocculinidae - TaK>Ke 11 BHp;aMH
H3 14 MecToHaxo~eHHHBO Bcex Tpex oKeaHax, HO rnaBHbIM o6pa30M B ATnaHTHlIecKoM.

Ha pHC. 40 nOKa3aHO BepTHKaJIbHOepacnpoCTpaHeHHe xap;anbHbIX raCTponop;. 3Hp;eMH3M
Ha BH,lJ;OBOM ypoBHe COCTaBnHeT 68%, HO B 60flhnmHCTBe CJI~eB 3HneMHtIHbIe BHAbI H3BeCT­
HbI llHWb no e,tJ.HHCTBeHHoMy HaXO)KAeHHJO. KaK H B 60nbIImHCTBe Apyrnx rpynn, tmcno BH­
AOB C rJIy6HHoH YMeHbwaeTCH, a npoueHT 3Hne~KOB B03paCTaeT. "3 BHnOB, He :nmeMHq·
HbIX 1J,TIH )l(eno60B, ABe TpeTH He nOnHHMaJOTCJI Bblwe a6HccanbHbIX rny6HH. Heo6bItIHO Bbl­
COK OKa3anCH B 3TOH rpynne 3Hp;eMH3M Ha pOAOBOM ypoBHe. 113 35ponoB, AlIlI KOTOpbIX
eCTb BHnOBble onpeneJIeHHJI, 9 (26%) 3HneMHtlHbI 1J,TIJI. ynhTpaa6HCCaJIH (CM. Ta6n. 10),
a eme 4 (Bandabyssia Moskalev, Oenopotella Sysoev, Tacita Lus H Trenchia Knudsen)
pacnpocTpaHeHbI TonbKO B )Keno6ax H npHJ1eraJOllUIx K HHM paHoHax nO>Ka OKeaHa Ha rny6H­
Hax He MeHee 5-5,5 KM.

r::~...--------~.. _~ ... -- .'- -..-



BIVALVIA

Bivalve mollusks that dwell in the deep-sea trenches are no less diverse than the Gastropoda, but
in contrast to the latter, they often form mass populations. They are in second place after the
Holothurioidea (see Fig. 55) in average numbers in the trawling catches from depths over 6 km. They are
encountered in all the studied trenches and at all depths all the way to over 10.5 km in the Mariana and
Tonga trenches. The frequency of encounter in the trawling catches is over
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TABLE 5. MASS FINDINGS OF BIVALVE MOLLUSKS IN SOME
TRAWLING CATCHES BY VITYAZ EXPEDITIONS FROM DEPTHS OVER 6,000 m

Key:
1. No. of station
2. Depth, m
3. Total number of caught animals, species/specimens
4. Total number of species/specimens
5. % of all caught animals, species/specimens
6. Species
7. Number of specimens of this species

82%, and they are generally missing only in unrepresentative catches. Species analyses are now known
for 47 species. Additionally, many data that have not yet been completely evaluated refer to over 20
taxons only defined to the genus or family, and apparently, include several more dozen species. The
available analyses refer to 33 taxons of genus level, 14 families and 6 orders (Appendix II, Table 18).
The greatest number of genera and species is represented by the family Ledellidae which includes 19
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Ta6nJlIl3, 5

MaccoBhle Hax0*AeHHJI ~BycTBop'IanlXMOJlJlIOCKOB B HeKoTOphlX TpaJIOBhlX ynoBax,

nOJIy1leHHhlX 3KCne~HJ1MHHa "BHTJl3e" c rny()HH 6onoo 6000 M

NO CTaH- rny6HH8, M 06w.ee 'lHcno Bivalvia
~ nOHM8.IIHbIX

)lQlDOTHbIX, 06w.ee %OT Bcex BHA tlHcno 7
l :2- BIfJJ.bI/3I<3 • tlHcno, nOHMaHHhIX 31<3.

3 B~I/31<3. *HBOTHhIX, t, ,tUlHHoro

't BH1J,hI/3K3.1: BH):Ul

KypH1Io-K3MqaTCKH~>Keno68'

2208 7210-7230 52/780 4/390 8/50 Bathyspinula vitjazi 184
Tindaria sp. 189

5611 7600-7710 16/290 4/230 25/79 Parayoldiella mediana 227
5612 8185-8400 33/5243 6/3500 18/67 Vesicomya sergeevi 3496
5632 8240-8345 20/280 3/210 15/75 V.profundi 119
5631 9070-9345 15/8400 3/205 20/2 V.sergeevi 186
5627 9170-9335 12/3800 3/640 25/17 Yoldiella ultraabyssalis 440

Vesicomya sergeevi 191
5628 9520-9530 12/20000 2/5315 17/27 Yoldiella ultraabyssalis 3380

Vesicomya sergeevi 1935

RnOHCKHA >Keno6 ?
6151 7370 33/3600 5/3500 15/97 Vesicomya sp. 3300

Parayoldiella mediana 186
7500 7350-7370 30/1550 511217 17/79 Axinulus sp. 757

Spinula bogorovi 173
Parayoldiella mediana 189 i:

3571 7565-7587 35/1640 7/982 20/60 Axinulus sp. 632 'J: :
Malletia sp. 260

)Keno6 KepMa.n;eK ro
'3827 8928-9174 20/320 3/271 15/85 Vesicomya bruuni 191
3831 9995-10015 10/150 2/126 20/84 Axinulus sp. 124

II jIB3.H.CKH~>Keno6

4535 6820-6850 28/715 4/546 14/76 Vesicomya sundensis 530 ~ .

4530 6935-7060 8/515 1/483 12/94 Axinulus sp.n. Filatova 483

82%, npHtleM OTCyTCTBylOT OHH, KaK npaBHlIO, nHllIb B M3J10npeACTaBHTenbHbIX ynoBax.

BHAOBble onpeAeneHHH H3BeCTHbi nOKa AJ1H 47 BHAOB. KpoMe Toro, MHorHe MaTepHaJIbI, 06pa­

60TKa KOTOpblX eme He 3aBepll1eHa, OTHOCHTCH K 60nee 'IeM 20 TaKCOHaM, onpeAeneHHblM

nHlllb]1,O poAa MH AO ceMeHcTBa, H, BHAHMO, BKnlO'IalOT eme HeCKonbKO AeCHTKOB BH]1,OB.

HMelOlllHecH onpeAeneHHH OTHOCHTCH K 33 TaKCOHaM poAOBoro paHra, K 14 ceMeHcTBaM H

6 o TpH]l,aM (npHJIOJKeHHe II; Ta6n. 18). HaH60nblIDlM tDiCnOM pOAOB H BHAOB npeAcTaBneHo

ceM. Ledellidae, K KOTOpoMy OTHOCHTCH 19 BHAOB H3 5 POAOB H, BH,ll,HMO, eme HeCKonbKO

BHAOB BKnlOtIalOT nOKa He 06pa60TaHHble MaTepHaJIbI.YnbTpaa6HCCaJIbHan <payHa KajK):(orO H3

OCTaJlbHbIX 13 ceMeHCTB 3HatIHTenbHO MeHee pa3Ho06pa3Ha.

Hepe]l,KO B TPaJlOBblX ynoBax, oc06eHHo C rny6HH npHMepHo OT 7 KM H 60nee, ABYCTBOP­

qaTble MOJUlIOCKH MoryT 6blTb OlleHb MHOrO\fifCneHHbIMH H AOMHHHpOBaTb HaA OCT3J1bHbIMH

iI01BOTHbl~. HeKoTopble npHMepbI TaKHX MaCCOBbIX HaxO)KAeHMH npHBeAeHbI B Ta6n. 5.
B cpeP.HeM )J)lH 12 TP3J10BbIX ynoBoB, nonytleHHblx C rny6HH OT 7 ]1,0 8 KM H3 AneyTcKoro,

KYPHJ1o-KaMtlaTcKoro H .HnoHcKoro )Ken060B, ABycTBOpqaTble MonnlOCKH COCTaBnHnH 41%
no lIHcneHHOCTH H 17% no tIHcny BHAOB OT Bcex nOHMaHHbIX JKHB01HbIX. ,llrIH 9 ynoBoB, no­

nyqeHHblx B KYPWIo-KaMtIa1CKOM )Keno6e C rny6HH OT 8 ]1,0 9 KM, OHH COCTaBnmIH no \fifC­

neHHOC1H 24%, H Aa)Ke Ha rny6HHax 9000-9600 M, Ha KOTOpbIX B 310M IKen06e rocnoAcTBy-
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species from 5 genera, and apparently, the unprocessed materials include several more species. The ultra­
abyssal fauna of each of the remaining 13 families is considerably less diverse.

Bivalve mollusks may often be very numerous and dominate over the other animals in the trawling
catches, especially from depths approximately from 7 kIn and more. Some examples of these mass
findings are given in Table 5. On the average, for the 12 trawling catches from depths 7 to 8 kIn from the
Aleutian, Kuril-Kamchatka and Japan trenches, bivalve mollusks comprised 41% in number and 17% in
number of species of all the animals caught. For 9 hauls in the Kuril-Kamchatka trench from depths 8 to
9 kIn, they comprised 24% in number, and even at depths 9,000-9,600 m at which there is a dominance in
this trench
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Figure 41. Vertical Dissemination of Bivalvia Known from Depths over
6 km (A), and Change with Depth in Number of Species (1) and

Percentage of Endemics (2) (B)

of extremely numerous Holothurioidea, Bivalvia still averaged 8% in number.
Of the 47 known species, 32 have not been encountered at depths less than 6 km. Endemism at

the species level is thus 68%. Endemic species are generally confined either to some one trench, or to two
or several adjoining trenches. Of the species that are also known from lower depths, 9 do not rise beyond
the abyssal and 6 are eurybathic. Of the latter, 3 are species borer-mollusks from the family Teredinidae
and Pholadidae that were found by the Galathea expedition in sunken Pandanus brought up in the Banda
trench at one station from depths somewhat over 7 km. Both types of Teredinidae were previously known
only from shoals [Turner, 1966], and the new species Xylophaga grevei described by J. Knudsen, except
for the Banda trench, are also known from two findings in the seas of the Indian-Malaysian archipelago
from considerably lower bathyal depths. Although adults of these mollusks could exist in the trench
depths, it is not known if they are capable of reproducing there. Knudsen [1970] classifies them as so­
called "guest" species whose populations could be maintained in the trenches only by replacement from
the higher deep-sea habitats where these species normally live and reproduce. There are well-known,
similar sterile species of the migration area lying beyong the main range and reproduction area [Ekman,
1953; Parin, 1968; Beklemishev, 1969] for many plankton organisms and pelagic fish in both a horizontal
and vertical direction of their dissemination, and among the benthic animals, e.g., for the Asterias rubens
in very fresh water areas of the Baltic Sea [Bock, Schlieper, 1953].

There is only one endemic genus for the ultra-abyssal zone, Paryoldiella Filatova, 1971, that
includes two subgenera, (Intercalaria Filatova et Schileiko, 1984 and Parayoldiella s. str. Filatova, 1971)
and 8 species, as well as the suborder Polycordia (Angustebranchia) V. Ivanova, 1977 that includes 6
species. Apparently, another two genera are also endemic from the familiy Nuculanidae as defined by the
late Z. A. Filatova as new and undescribed. Mollusks of one of them were found at depths over 9 km in
the Tonga and Kermadec trenches [Beliaev et aI., 1960], and another in the Yavan trench at depth about 7
km [Filatova, 1961].
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The vertical distribution of the ultra-abyssal Bivalvia is shown in Fig. 41. It is apparent from Fig.
41, B that the fauna at level 6-6.5 km has a clearly pronounced transient nature; the species endemism in
this level is only about 10%, and it rapidly rises as the depth increases.
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Pltc. 41. BepTHKanbHoe pacnpoCTpaHeHHe Bivalvia, H30ectHbiX c rny6HH fiance 6 KM (A) t H H3MeHeHHe
c rny6HHoR tJHcna BHJJ,OB (1) H npoueHTa 3HJJ,eMHKOB (2) (5)
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lOT Qpe3BbitIaHHO MHOrOtIHCneHHble rOJIOTypHH, Bivalvia Bce )l(e COCTaBnIDlH B cpe,lUleM 8%
no 'nlcneHHOCTH.

"3 47 H3BeCTHbiX BH.n;OB 32 He BCTpetIeHbl Ha rJIy6H~ax MeHee 6 KM. TaKHM 06pa30M, 3H.n;e-'
,MH3M Ha BH.n;OBOM ypoBHe COCTaBnReT 68%. KaK npaBIDlO, 3H.n;eMHtrnble BHAbI npHypoqeHbl
nH60 K KaKoMy-nH60 OAHOMy )l(en06y, JIH60 K .n;ByM HnH HeCKonbKHM CMe)lQ{bIM )l(en06aM.
"3 BH.n;OB, H3BeCTHbiX H C MeHbllIHX rny6HH, 9 He nO.n;HHMaIOTCfl 3a npe.n;enbl a6HccanH H 6
3BpH6aTHble. 113 lJHcna nocneAHHx 3 BH.n;a - MOJIJIIOCKH-.n;peBOTOtIUbl H3 ceMeHCTB Teredi­
nidae H Pholadidae, 06HapYiKeHHbie 3KCneAHUHeH Ha "fanaTee"B 3aTOHYBWHX nnoAax naH.n;a­
Hyca, nOAHflTblX B )l(eno6e BaH.n;a Ha O.n;HOH CTaHIJ.HH Crny6HHbi HeCKonbKO 60nee 7 KM. 06a
BH.n;a TepeAHHHA paHee 6bInH H3BeCTHblIIHllIb C MeJIKOBOAHH [Turner, 1966] , a ofIHcaHHblH
fl. KHYAceHoM HOBblH BH.n; Xylophaga grevei, KpoMe )l(en06a BaHAa, H3BeCTeH eme no nByM
HaXO)f(J].eHHHM B MOpllX I1HAo-ManaHcKoro apXHneJIara co 3HatIHTenbHO MeHbllIHX 6aTHaJIb­
HbIX rny6HH. XOTH B3pocnble OC06H 3THX MOJUIIOCKOB MoryT CYlUeCTBOBaTb B rny6HHax
)l(en060B, HO HeH3BeCTHO, cn.oc06Hbl nH OHH TaM pa3MHO)l(aTbCH. KHy.n;ceH [Knudsen, 1970]
OTHOCHT HX K TaK Ha3bIBaeMbiM "rocTeBbIM" BHAaM, nonynmJ,HH KOTOpbIX MoryT nOMep)I(H­
BaTbCH B )l(en06ax TonbKO 3a CtIeT nOnOJIHeHHfl H3 MeHee rny60KOBOAHbiX MeCTo06HTaHHH,
rAe 3TH BHAbl HOpMaJIbHO )KHByT H pa3MHO)KaIOTCJI. flOA06Hbie )l(e ne)KalUHe 3a npe.n;enaMH
OCHOBHoro apeana H 06nacTH pa3MHO)KeHHH BH,ua CTepH1IbHble 06nacTH BblCeneHHll [Ekman,
1953; flapHH, 1968; EeKneMHweB, 1969] XOPOllIO H3BeCTHbi AJIJI MHornx nnaHKTOHHbIX opra­
UH3MOB H nenarntIeCKHX Pbl6 B HanpaBJIeHHH KaK ropH30HTaJIbHOrO, TaK H BepTHKaJIbHOrO HX
pacnpocTpaHeIDIH, a cpe,ll;H AOHHblX )lQ{BOTHbIX, HanpHMep ATIfl MOpcKOH 3Be3AbI Asterias
rubens, - B CHllbHO onpecHeHHblx paHoHax EaJInlHCKOrO MOpJl [Bock, Schlieper, 1953].

"3 po,uOB 3H,ueMHtIeH ATIfl yJIbTpaa6HCCaJIH TOJIbKO O,ll;HH - Parayoldiella Filatova, 1971,
BKJIlOtIalOlUHH ',ll;Ba nOAp0A'! (IntercNaria Filatova et Schileiko, 1984, H Parayoldiella s.str.
Filatova, 1971) H 8 BHppB, a TaK>Ke no,upo,u Polycordia (Angustebranchia) V.lvanova,
1977, BKJIlOtIalOlllHH 6 BHAOB. KpoMe TOro, BHJlHMO, 3H,ueMHlffibl elUe naa pona H3 ceM.
Nuculanidae, onpeneneHHble nOKoHHoH 3.A. <I>HJIarOBOH KaK HOBbie, HO OCTaBlllHeCfl HeOllH­
CaHHbIMH. Monn,lOCKH 0AHoro H3 HHX HaHneHbl Ha rny6HHax 60nee 9 KM B >Ken06ax TOHra
H KepManeK [EenneB HAp., 1960], ,upyroro - B HBaHCKoM >KeJIo6e Ha rny6HHe OKono
7 KM [<1>HJIaTOBa, 1961] .

BepTHKaJIbHoe pacnpeneneHHe YJIbTpaa6HCCaJIbHbiX Bivalvia nOKa3aHO Ha pHC. 41.
113 pRC. 41, E BHARO, lffO <payHa ropH30HTa 6-6,5 KM HMeeT npKo Bblpa)l(eHHblH nepexoAHblH
xapaKTep - BHnoBoH 3HneMH3M B 3TOM rOpH3QHTe COCTaBnneT nHlllb OKOJIO 10%, a no Mepe
yaeJIHtIeHHn rny6HHbl 6bICTpo B03paCTaeT.
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CEPHALOPODA

Cephalopoda mollusks are not characteristic for trench depths, and apparently only a very few of
them are capable of dwelling below 6,000 m. In 1949 in the Kuril-Kamchatka trench at depth 8,100 m an
octopus was found [Uschakov, 1952] that apparently belongs to the genus Octopus [Akimushkin, 1963].
The finding of an octopus egg sheath from the subfamily Bathypolypodinae in the intestine of the fish
Careproctus ambylstomposis caught in the Kuril-Kamchatka trench at depth 7,210-7,230 m [Birstein,
Vinogradov, 1955a] is also an indication of the existence of octopi in the ultra-abyssal zone. Octopi of
this subfamily attach their eggs on the bottom, and probably, the egg was swallowed by this bottom­
dwelling fish at approximately the same depth at which it was caught [Akimushkin, 1963]. Finally, a
report was published in 1977 [Voss et aI., 1977] about a 1975 catch by the American J. E. Pilsbury
expedition in the western Cayman trench (Bartlett basin) at depth 7,280 m of the octopus Grimpotheuthis
sp. (family Cirrotheuthidae). Octopi of this family usually lead a bottom-dwelling lifestyle. Several
abyssal species, including from the Atlantic Ocean [Hesis, 1982] were already known in the genus
Grimpotheuthis.

SIPUNCULA

The collections of Spinucula from the deep-sea trenches have been almost completely evaluated
[Murina, 1957-1974]. The greatest known depth of Sipuncula finding is 7,000 m in the Chile trench;
during trawling at this depth 1 specimen of Golfingia schuttei was caught. The only specimen close to
Sipuncula that has not yet been defined was in a bottom-drag sample obtained in the Aleutian trench from
an even greater depth, 7,298 m [Jumars, Hessler, 1976]. There are 8 known species of the genera
Golfingia and Phascolion (Appendix II, Table 19) from depths 6 to 7 km. Only one species, Golfinia
sectile, described by a single specimen found in the South Sandwich trench at depth about 6,100 m, is not
known from lower depths. The remaining 7 species are eurybathic and are disseminated in a broad depth
range, from the sub-littoral or bathyal zone to over 6 km. The majority of Sipuncula findings below 6 km
are confined to the trenches and troughs of the northern Pacific Ocean. Here (Aleutian, Kuril-Kamchatka,
Japan trenches and Northeast trough) the frequency of encounter of Sipuncula in the trawling hauls from
depth 6 to 7 km was 62% (13 of 21 successful trawlings). At 4 stations (Vityaz, S1. 2144, 3214, 3363 and
4074, see Appendix I) there were masses of Sipuncula; there were two or three species in each of the
trawling hauls at the aforementioned stations, and they numbered from 160 to 615 specimens, respectively
from 32 to 46% of all the animals caught. Phascolion lutense was this mass form in three instances, and
in one instance, Golfingia minuta. Sipuncula were found in the other ocean regions in the Peru, Chile,
Yavan and South Sandwich trenches, and in the Scotia Sea trough, but there were few of them in these
regions and most often only single specimens.

V. V. Murina [1969] notes that among the 15 Sipuncula genera, there is not a single exclusively
deep-sea genus or suborder, which indicates the comparatively recent settlement of the great depths by
representatives of this group that should be considered typically secondary deep-sea dwellers, per the
terminology of A. P. Andriashev [1953].

BRYOZOA

The Galathea expedition found Bryozoa of the genus Bugula in the Kermadec trench during
trawling at depth 8,210-8,300 m [Bruun, 1963b; Wolff, 1960]. Bryozoa (for the most part only small
fragments of colonies) were also found by Vityaz in the Yavan at depth 6,487 m [Beliaev, Vinogradova,
1961a], Kurila-Kamchatka (5 stations from 6,090 to 8,400 m), Izu-Bonin (8,800-8,830 m) and North
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east basin of the Pacific Ocean trenches (6,065 m) and by Akademik Kurchatov in the Romanche (7,340
m) [Pasternak, 1968] and Chile trenches (7,000 m). None of these collections have been processed. The
greatest depth of finding of whole colonies is 8,185-8,400 m in the Kuril-Kamchatka trench. Among the
Bryozoa collected in this trench, some prob'ably belong to the genus Kinetoskias whicll like the Bugula
are included in the family Bicellariidae. Two species of Kinetoskias are also known from the abyssal
zone near the Kuril-Kamchatka trench of the Okhotsk and Bering Seas [Klyuge, 1962]. Fourteen
dendritic colonies of yet undefined close Bryozoa were also obtained during trawling in the Scotia Sea
that were caught at depths from 5,650 to 6,070 m [Vinogradova et al., 1974].

According to the calculations ofT Schopf [1969] who summarized the data of the majority of the
deep-sea expeditions, the frequency of encounter of Bryozoa in various abyssal levels fluctuated from 20
to 30%. Bryozoa are less characteristic for trench depths, their frequency was less than 10% in traps from
depths over 6 Ian.

All the Bryozoa that dwell below 3,000 m belong to the order Cheilostomata [per: Silen, 1951];
It is likely that the Bryozoa found iin the trenches only belong to this order.

BRACHIOPODA

The deepest sea species of Brachiopoda, Pelagodiscus atlanticus (King) (family Discinidae from
the class of Inarticulata) are widespread in the bathyal and abyssal depths at the bottom of the World
Ocean. The greatest known depth of occurrence of live specimens is 5,530 m in the northern Pacific
Ocean. Empty shell cusps of this species were found even deeper in the Pacific Ocean, at depths to 5,800
m and in one instance, in the northwest trough at depth 6,160 m [Zezina, 1965, 1970], and in the Atlantic
Ocean in the Romanche trenche even at depth 7,460-7,600 m [Zezina, 1985]. No live Brachiopoda have
ever been found in the collections from the deep-sea trenches. However, in the New Hebrides trench,
small flattened specimens of Articulata Brachiopoda were photographed at depth 6,758-6,776 m [Lemche
et aI., 1976]. O. N. Zezina [1985] hypothesizes that these Brachiopoda belong to the family
Phaneroporidae that she isolated and representatives of which are known from the abyssal Atlantic and
Indian Oceans.

CHAETOGNATHA

M. Ye. Vinogradov [1968, 1970a] indicates that single, small Chaetognatha Eukrohnia fowleri
Ritter-Zahoni were found in the Kuril-Kamchatka trench during catches by closing plankton nets of levels
7,000-6,000 and even 8,700-7,000 m. According to A. P. Kassatkina [1982], this species includes 2
subspecies. The typical subspecies found iin the northern Pacific Ocean dwells below 100 m, and the
shallower and deep-sea form that dwells at depths over 1,000 m in the "northern seas" (p. 62) are
classified by Kassatkina as a special subspecies E. fowleri leviset Kassatkina. It may be assumed that the
Chaetognatha found below 6,000 m belong either to the latter subspecies, or to anew, not yet described
form. J. M. Peres [1965] mentions a white Chaetognatha that he noted from the Archimede bathyscaphe
at depth over 6,000 m in the Puerto Rico trench.

ECHINODERMATA

CRINOIDEA

The columnar Crinoidea of the genus Bathycrinus (family Bathycrinidae) are represented by
approximately eight new species in the Vityaz collections from the Aleutian, Kuril-Kamchatka, Japan and
Izu-Bonin trenches and from the northern troughs of the Pacific Ocean at 16 stations at depths from 6,065
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to 9,735 m based on preliminary analyses [Beliaev, 1966b, 1972; Belyaev, 1972]. None of these species
has been found at depths
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less than 6 km. One of them, dwelling in the Kuril-Kamchatka trench at depths 8,175-9,345 m was
massive. It was found at five stations, and in one case there were 255 specimens in trawling catch, and in
another over 100 specimens were collected from one-third of the silt brought up by the trawl (st. 5612 and
2217). Single specimens or only fragments of apparently this same species were also found in the
Volcano trenches (2 stations 6,700-8540 m), Palau (2 stations, 7,000-8,035 m) [Beliaev, Mironov, 1977a]
and Bougainville (about 8,000 m, fragment [Birstein, Sokolova, 1960]). The Galathea expedition
obtained 4 specimens defined by T. Gislen [1956] as B. australis (A. H. Clark) in the Kermadec trench
from depth 8,210-8,300 m. This species was previously known in the Antarctic bathyal and abyssal
depths. Columnar Crinoidea of apparently the same species were found somewhat below 6 km in the
Peru trench on the Vema and Eltanin expeditions [Menzies et aI., 1959; Menzies, 1963] and Akademik
Kurchatov (depths from 6,006 to 6,328 m), as well as the Vityaz expedition in the Yavan trench at depths
6,935-7,060 and 6,433 m [Beliaev, Vinogradova, 1961a; Beliaev, 1966b]

Representatives of the genus Bathycrinus were found in the Atlantic Ocean in two of five trawling
catches from the South Sandwich trench (Akademik Kurchatov, S1. 864 and 895, from 6,766 to 7,200 m;
in the second catch there were about 60 specimens). They were also found in the Scotia Sea (haul from
depth 5,650-6,070 m) [Vinogradova et aI., 1974]. The greatest depth at which columnar Crinoidea were
caught is 9,715-9,735 m in the Izu-Bonin trench.

Underwater photographs of Bathycrinus were first taken in the Peru trench slightly below 6 km
[Menzies, 1963] and in the Palau and New Hebrides trenches at depths 8,021-8,042 and 6,758-6,776 m.
Bathycrinus were found in the next trench on no less than 25 photographs, sometimes in groups from 3 to
6 specimens. The mean density of their populations was about 1 specimen per 100 m2 [Lemche et al.,
1976].

Based on the collections of the Soviet expeditions, the frequency of encounter of columnar
Crinoidea in the trawling hauls from depths from 6 to 10 km is 22%. Judging from the preliminary
analyses, there is a high species endemism (about 90%) to the trench dwellers that belong to this group.
It should, however, be stated that the Bathycrinidate family of the columnar Crinoidea need a taxonomic
revision and review of the taxonomic signficance of the morphological signs, since they have very great
variability in a number of signs that are not only considered specific, but also generic. Three of the
smallest non-columnar Crinoidea (family Antedonidae) were found by Vityaz in the Japan trench (st.
3214 and 3593, 6156-6380 m).

ASTEROIDEA

Asteroidea have been found below 6 km in 15 trenches and several troughs of all three oceans all
the way to depth 10 km (Appendix IT, Table 20). The frequency of encounter in the trawling hauls for
depths from 6 to 10 km averaged 42%. However, they are common in the upper ultra-abyssal depths.

Level, km Number of Rate of Level, km Number of Rate of
catches incidence, % catches incidence, %

6-6.5 29 66 7.5-8 11 36
6.5-7 31 52 8-9 21 19
7-7.5 24 42 9-10 12 8

There is only a single finding of the genus Hymenaster (family Pterasteridae) below 9 km in the
Philippine trench at depth about 10 km [Beliaev, Mironov, 1977a]. Representatives of this genus (and
possibly, other close genera) are known from depths over 6 km from 23 findings, but only one species, H.
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glegvadi has been defined, that is endemic to the Kermadec trench [Madsen, 1956b]; specimens from 22
stations from Soviet expedition stations have not yet been processed. These Asteroida have been found
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Figure 42. Photographs of Asteroidea Found in Trenches

Key: a-c--Asteroida of the order Brisingida from the New Hebrides, 8,260 m (a) and Bougainville, 7,847­
8,662 m (b, c) Trenches; d, e--Asteroidea of the family Pterastidea, apparently from the genus

Hymenaster, Palau Trench, 8.021-8,042 m [per Lemche et al., 1976]

also on photographs of the floor in the New Hebrides and Palau trenches [Lemche et al., 1976] (Fig. 42,
D, E).

Of the other Asteroidea, the most common in the trenches are representatives of the families
Porcellanasteridae (order Paxillosida) and Freyellidae (Brisingida). Freyellidae, belonging to three
species, are represented in collections from depths only to 6,860 m. But these Asteroidea on the bottom
photographs probably belong to the three species that were repeatedly observed in the New Hebrides,
New Britain and Bougainville trenches (Fig. 42, A-C), including in the last at depth 7,847-8,662 m
[Lemche et aI., 1976].

The greatest number of species belongs to the family Procellanasteridae, 8 species of 6 genera.
The Porcellanasteridae that comprise a special suborder Cribellosa are primarily abyssal Asteroidea that
are not known from depths less than 900 m; in the terminology of A. P. Andriyashev they should be
considered a primary deep-sea taxon, i.e., one that was formed in the ocean depths, most likely in the
abyssal, insofar as the greatest species diversity of these Asteroidea is confined to depths 4-5 km [Beliaev,
1974a]. Probable stages of the ultra-abyssal depths of this population are traced well in the example of
the Asteroidea of this family. The genus Eremicaster includes 3 species, E. pacificus, an Indian Pacific
Ocean species disseminated predominantly at depths from 1,570 to 3,500 m, but known from depths over
4,088 m. The second, also Indian-Pacific Ocean species E. crassus, is a deeper sea version; it is
predominant at depths from 3 to 6 km, where mass populations are often formed, and only two findings
(of the 65 known) are confined to depths 6,000-6,328 m (in both cases only 1 specimen was found).
Depths 6,000-6,300 m represent the lower boundary of the geographic range of this species. The third
species, E. vicinus, is known from 35 findings from depths from 3,949 to 7,246 m; in this case, 22
findings occur at depth over 6 km at which it was found in 8 trenches; precisely at depths over 6 km this
species has an inherent and greatest population, in some trawling hauls from the trenches there were
dozens of specimens (maximum to 160 specimens), and the average number per one catch below 6 km
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was double that at lower depths, 24 and 12 specimens [Beliaev, 1985b]. Thus, even now most of the
geographic range of this species where it is represented by the greatest mass population occurs in deep-sea
trenches, and quite probably, populations from the very isolated trenches could then be isolated and the
subsequent evolution will go towards the formation in separated trenches of independent species taxons.
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PIle. 42. <l>oTOrpa<t>HH MOpCKHX 3Be3,[l, nonytleHHble B >Keno6ax

0-8 - 3Se3AbI OTpftAa Brisingida H3 HOBO-BpHTaHCKOrO, 8260 M (0) • H ByreHBHnb.cKoro, 7847-8662 M
(6, 8) *e1l060S; z, d - 3Se3AbI CeM. Pteras1eridae, BH.o;HMO H3 pOAa Hymenaster, >KeJ106 TIanay, 8021­

8042 M [no: Lemche et al., 1976)

TaK)Ke Ha <pOTorpaepHHX nHa, nonyqeHHbIX B )Keno6ax HOBo-fe6pH,ncKoM H TIanay [Lemche
et al., 1976] (pHC. 42, r, J1J.

113 ApyrHx MOpCKHX 3Be3,n HaH60nee 06bItIHbI B )Ken06ax npe,nCTaBHTenH ceMeHCTB Por­
cellanasteridae (OTpH,n Paxillosida) H Freyellidae (Brisingida). <I>peHennH,[J,hI, OTHOCHIUHeCH
K TpeM BH,naM, npe,nCTaBneHbI B c60pax C rny6HH nHllIb AO 6860 M. Ho Ha epoTorpaepHHx JJ.Ha
3TH 3Be3AbI, BepoHTHO OTHOCHIUHeCH K TpeM BH,naM, HeOAHOKpaTHO y,nanOCb Ha6nro,naTb B
)Ken06ax HOBo-fe6pH,nCKOM, HOBo-BpHTaHCKOM H EyreHBHnb€KOM (pHC. 42, A-B) , B TOM
tlHCJ1e B nocneAHeM Ha rnyGHHe 7847-8662 M [Lemche et al., 1976] •

HaH60nbwee 'lHcno BHAOB OTHOCHTCH K ceM. Porcellanasteridae - 8 BH,nOB H3 6 poAOB.
TIopuennaHaCTepHAbI, COCTaBnHIOIUHe OC06bIH no,nOTpH,n Cribellosa, - npeHMymecmeHHO
a6HCCaJIbHble 3Be3,nbI, HeH3BeC'I'Hble C rny6HH MeHee 900 M; no TepMHHOnOfHH A.n. AH,npHH­
meBa, HX cnenyeT CtIHTaT& nepBHtIHOfny60KOBO,I:UfbIM TaKCOHOM, T.e. TaKHM, epopMHpoBaHHe
KOToporo npoHcxoARJIO B rny6HHax OKeaHa, BepoHTHee Bcero B a6HCCaJIH, nOCKonbKY HaH­
60nbwee BH,nOBoe pa3Ho06pa3He 3THX 3Be3A npHypotteHO K rny6HHaM 4-5 KM [BenHeB,
1974a]. Ha npHMepe 3Be3,n 3Toro ceMeHcma XOpOllIO npoCJ1e)I(HBa~TCH BepoHTHbIe 3~anbI

JaceneHHH HMH ynbTpaa6HCCaJIbHbIX rny6HH. TaK, po,lI, Eremicaster BKnlOttaeT 3 BHna. E. pa­
cificus - HH,nO-THxooKeaHCKHH BH,n, pacnpocTpaHeHHbIH npeHMYlllecTBeHHo Ha rny6HHax OT
1570 AO 3500 M, HO HeH3BecTHbIl1 C rny6HH 60nee 4088 M. BTOpoH, TaK)Ke HHnO-THXOOKeaH­
CKHH, BHn E. crassus - 60nee rny60KoBO,nHbIH; OH pacnpocTpaHeH npeHMYlllecTBeHHo l:Ia
rny6HHax OT 3 no 6 KM, rAe Hepe,llKO 06pa3yeT MaCCOBbIe nonynHUHH, H nHllIb ABa HaXOiK­
,neIDiH (H3 65 H3BecTHbIx) npHypOtteHbI K rny6HHaM 6000-6328 M (B o60HX cnyttaHX nOH­
MaRO 'nHllIb no 1 3K3eMIUIHpy). rny6HHbI 6000-6300 M npeAcTaBnHIOT co60H HH)I(}{IOIO rpaHH-
uy apeana 3Toro BH,na. TpeTHH BHn - E. vicinus H3BeCTeH no' 35' HaxoiK,neHHHM C rny6HH OT
3949 Jj.O 7246 M; npH 3TOM 22 HaXO)K.UeHHH npHxoWiICH Ha rny6HHbI 60nee 6 KM, Ha KOTO­
PbIXOH BCTpetteH B 8 JKen06ax; HMeHHO Ha rny6HHax 60nee 6 KM 3TOMy BHAY cBoHcmeHHa
H HaH60nbllIaHtIHcneHHocTb" - B HeKoTopbIX TpanoBbIx ynoBax H3 )Ken060B OHa COCTaBnHeT
,neCHTKH 3K3eMIUIHpoB (MaKCHMaJIbHO - no 160 JK3.), a CpeLI.HHH tIHCJleHHOCTb Ha OWfH
ynOB rny6?Ke 6 K~ B.u;BOe BbIllle, tIeM Ha MeHbllIHX rny6HHax, - 24 H 12 3K3. [6enHeB,
19856] • TaKHM o6pa30M, yJKe CeHttaC OCHOBHaH ttaCTb apeana 3Toro BH,na, r,ne OH npenCTaBneH
HaH60nee MaCCOBbIMH nonynHUHHMH, npHXO,lJ,liTCH Ha rny60KOBO,lI,HbIe iKeno6a H, BnonHe
BepoHTHo, B ,naJIbHeHllIeM nonynHUHH H3 ,naneKo pa306meHHbIx )Keno60B MoryT OKa3aTbCH
H30nHpoBaHHbIMH H nocneAYlOmaH 3BonlOUHH nOH,lI,eT B HanpaBneHHH epopWipoBaHHH B pa3­
06meHHbIx JKeno6ax caMOCTOHTenbHbIX TaKCOHOB BH,ll,OBOrO paHra. KaK 6bI npo,nOJI)KeHHe
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We see continuation of this process in the example of other representatives of ultra-abyssal
Porcellanasteridae. In the Cayman trench at depth over 6.5 km there is a mass population of a new
Styracaster species, in the chain of trenches stretching along the eastern edge of the Philippine Sea
(Volcano, Yap, Palau trenches) the species Porcellanaster ivanovi endemic for them is widespread and
penetrates to depth over 8.5 km, and in the neighboring Ryukyu and Philippine trenches at depths almost
to 7,900 m there is Lethmaster rhipidophorus belonging to the species and genus endemic for these
trenches. This species in the Ryukyu trench forms a mass population (found in all three trawling catches
obtained in it, and even in one bottom grab sample).

The finding in the Cayman trench (Akademik Kurchatov, S1. 1267) was exceptionally interesting:
extremely unique minute (less than 1 cm diameter) flat Asteroidea found on a large piece of sunken wood
brought up from depth 6,740-6,780 m (see Fig. 39, C). These Asteroidea belonged not only to a new
species and genus of Caymanostella spinimarginata, but also to a new family, Caymanostellidae [Beliaev,
1974b]. Other species of this family have been found by now that also live on sunken wood found at
lower depths in many other regions [Beliaev, Litvinova, 1977; Wolff, 1979; personal reports of Dr. Ailsa
M. Clark, British Museum of Natural History, and Dr. Maureen E. Downey, US Smithsonian Institute],
mainly in various regions of the Pacific Ocean, including the Gulf of Panama, and the Caribbean Sea.
These Asteroidea have not yet been found in other regions of the Atlantic Ocean. They apparently
penetrated into the Caribbean Sea from the Gulf of Panama before the emergence in the Miocene of a land
barrier between these regions. It is precisely the Caribbean Caymanostellidae (not yet described) that
should apparently be considered the ancestral form of the ultra-abyssal species of the Cayman trench.

The endemism of the Asteroidea found below 6 km on the species level is 40%. Of the 10 defined
genera from these depths, only one is endemic, Lethmaster Belyaev, 1969.

OPHIUROIDEA

Ophiuroidea, one of the groups that is very characteristic for the abyssal depths, has also been
found below 6 km in the majority of studied trenches and troughs of all three oceans. The greatest depth
of finding Ophiuroidea is 8,060-8,135 m in the Kuril-Kamchatka trench (Vityaz, S1. 5615). It is true that
two Ophiuroidea were found on the photographs even somewhat deeper, at 7,847 m -8,662 m in the
Bougainville trench [Lemche et aI., 1976]. There are currently 21 known analyses to the taxon species
rank (species, subspecies). Ophiuoroidea below 6 km are known in more than 12 genera and 5 families of
the order Ophiurae. Representatives of the second order, Euryale, are not known from depths over 6 km.

The data on the family Amphiuridae have not yet been processed. Of the remaining four families,
the family Ophiuridae (Appendix II, Table 21) has the most representative species (16 of 21).

The frequency of encounter of Ophiuroidea in the trawling catches from depths from 6 to 8.5 km
averages 45%, but the Ophiuroidea, as the Asteroidea, are mainly confined to the upper ultra-abyssal
depths:

Level, km Number of Frequency of Level, km Number of Frequency of
trawlings encounter, % trawlings encounter, %

6-6.5 29 66 7.5-8 11 27
6.5-7 31 52 8-8.5 14 21
7-7.5 24 33

For the most part, there are few Ophiuroidea in the trawling hauls, but sometimes there are mass
catches and they comprise a considerable part of the caught animals. For example, in the Vityaz catch in
the Kuril-Kamchatka trench at station 5633, there were
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Figure 43. Vertical Distribution of Echinodermata (except Holothurioidea) Known
from Depths over 6 km (A) and Change with Depth in NUlTlber of Species (1) and

Percentage of Endemics (2) (B)

600 specimens of Ophiuroidea, 55% of the total number of animals in the catch; corresponding
magnitudes at s1. 7291 in the Palau trench were 283 specimens, also 55%, and at two stations in the South
Sandwich trench (Akademik Kurchatov, s1. 864 and 895), 2,080 specimens (42%) and 150 specimens
(14%). There were several species of Ophiruoidea in one haul in a number of cases. As is apparent from
Fig. 55, Ophiuroidea in levels 6-6.5, 6.5-7 and 7-7.5 km are in third place in population among all the
large groups of animals, inferior only to Holothurioidea and Bivalvia.

Endemism on the species level is 43%. Of the 12 known genera from depths over 6 km, only one
is endemic for these depths, Abyssura Belyaev et Litvinova, 1976, known from 5 findings in three
northern Pacific Ocean trenches. Of the non-endemic species, the majority are eurybathic, dwelling not
only in the abyssal zone, but also at bathyal depths, most often starting from depths over 2-2.5 km.

The summary data regarding the vertical distribution of the Echinodermata (except the
Holothurioidea) are presented in Fig. 43. Of the 13 most eurybathic species indicated on this figure, 10
belong to Ophiuroidea.

In both the nature of vertical species distribution, and in the taxonomic affiliation (genera,
families), the ultra-abyssal Ophiuroidea fauna are mainly a depleted abyssal fauna.

HOLOTHURIOIDEA

It is completely substantiated that the trench depths may be called the kingdom of Holothurioidea.
The frequency of encounter of Holothurioidea in trawling catches below 6 km is 88%, which is only
comparable to Polychaeta. Holothurioidea are in first place in population only in some levels of ultra­
abyssal depths, approached by Bivalvia in this respect (see Fig. 55). In the upper levels (6-7.5 km) where
the fauna are more diverse in a taxonomic respect, Holothurioidea average about 25% of all the animals in
the trawling catches, and below 7.5 km their percentage at all depths on the average exceeds 50%. In
some catches the Holothurioidea population could reach several thousands, and in these cases their
percentage is up to 75-98% of all the caught animals. As is visible from Table 6 that gives information
about all the hauls in which the Holothurioidea population exceeded 100 specimens, all of these catches,
with the exception of a single exception, are confined to highly-productive
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Plcc. 43. BepTHK3JILHOe pacnpocTpaHeHHe HrnOKO)IOIX (KpoMe ronoTypH~), H3BeCnlLIX C rnyoHH 60nee
6 KM (A), H H3MeHeHHe Crny6HHoR t1HCna BHJl.0B (1) H npoueHTa 3HAeMHKOB (2) (E)

600 ~~3. o<pHyp - 55% 06mero tlHCJla iKHBOTHbIX B ynoBe; COOmeTCTBylOlUHe BenHlIHHbI

Ha CT. 7291 B )Keno6e nanay 6bIJ1H 238 3K3., TaK)Ke 55%, a Ha ABYX cTaHUHHX B lO)KHo-CaHn­

BHtleBOM )Keno6e ("AKaneMHK KypqaTOB", CT. 864 H 895) - 2080 3K3. (42%) H 150 3~3.
(14%). B pllne cnytIaeB OcPHypbI B O.IJ,HOM ynoBe 6bIBalOT npenCTaBneHbI HeCKOnhKHMH

BHnaMH. KaKBH,lI.HO H3 pHC. 55, B ropH30HTax 6-6,5, 6,5-7 H 7-7,5 KMO<PHypbI 3aHHMaIOT

TpeTbe MeCTO no lJHcneHHoCTH cpe.o;H ~cex KpynHblx rpynn iKHBOTHbIX, yCtynaH nHlUh rono­

TypHHM H ABycTBOpqaTbIM MonnIOCKaM.

3HneMH3M Ha BHnOBOM ypoBHe COCTaBnlleT 43%. 113 12 H3BeCTHblX C rny6HH 60nee 6 KM

poAoB3HneMlItIeH AJIH 3THX rny6HH TOnbKOOAHH - Abyssura Belyaev et Litvinova, 1976,
H3BecTHbIH no 5 HaXO)l(JJ;eHHHM B TpeX )KeJ106ax ceBepHoH tIaCTH THxoro OKeaHa. CpeJnl
He3HAeMHtIHbIX BH,nOB 6onblliHHcTBO 3BpH6aTHble, 06HTalOlltHe He TonbKO B a6HccanH, HO H

Ha 6aTrtanbHbIX rny6HHax, tIame Bcero HatmHaH C rny6HH 60nee 2-2,5 KM.

CyMMapHble ,naHHble 0 BepTHKanbHoM pacnpocTpaHeHHH ijrnOKO)KHX (KpoMe ronoTypHH)

npeACTaBneHbI Ha pHC. 43. 113 13 YKa3aHHbIX Ha 3TOM pHcyHKe HaH60nee 3BpH6aTHblx BHAOB

10 npHxOlJ)lTCH Ha non 10 ocPHyp.

TaKHM 06pa30M, KaK no xapaKTepy BepTHKaJ1bHOrO pacnpocTpaHeHHH BH,nOB, TaK H no

cHCTeMaTHtIeCKOH npHHaWle>KHOCTH (ponbI, ceMeHcTBa) ynbTpaa6HccanbHaH <payHa o<pHyp

B OCHOBHOM npenCTaBnHeT co60H 06eAHeHHylO <payHy a6HccanbHoH 30HbI.

rny6HHbI iKeno60B C nonHbIM OCHOBaHHeM MO)KHO Ha3BaTb uapCTBOM ronoTypHH. BCTpe­

qaeMOCTb ronoTypH~"I B TpanoBbIX ynoBax C rny6HH 60nee 6 KM COCTaBnHeT 88%, lfI'O cono­

CTaBHMO TORbKO C nonHXeTaMH. no tnicneHHocTH )f(e ronoTypIDI CTOHT Ha nepBoM MeCTe H

TonbKO B HeKoTopbIX ropH30HTax ynbTpaaGHccanbHblx rny6HH K HHM npHMHiKalOTcH B 3TOM

OTHOllieIDiH ,[I,ByCTBOptIaTble MonnlOCKH (CM. pHC. 55). B BepxHHx ropH30HTax (6-7,5 KM),

rAe <payHa B CHCTeMarntIeCKOM OTHOllIeHHH HaH60nee pa3Ho06pa3Ha, ronoT)'pHH COCTaBnHIOT

no tnicneHHocrn B TpanOBblx ynonax B cpe)l.HeM OKono 25% Bcex )KHBOTHbIX, a rny6)Ke

7,5 KM HX ,nonH Ha Bcex rny6HHax B cpeAHeM npeBbIlliaeT 50%. B HeKoTopblX yrroBax tlHcneH­

HOCTb ronOT)'pHH MO)KeT AOCTHraTb HeCKonbKHX TbICHtI, a HX nonH l\1OiKeT B TaKHX cnytIaHX

COCTaBnHTb ,no 75-98% Bcex nOHMaHHbIX iKHBOTHbIX. KaK MO)I(HO BHneTb H3 TaM. 6, B KO­

TOpaH npHBe,neHbI CBeneHHH 0 Bcex ynoBax, B KOTOpbIX trncneHHoCTb ronoTypHH npeBbIwana

1000 3K3., Bce TaKHe ynOBbI, 3a eAHHCTBeHHbIM 'HCKJIlOtIeHHeM, npHypoqeHbI K BblCOKonpo-
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TABLE 6
LIST OF TRAWLING CATCHES WITH OVER 100 HOLOTHURIOIDEA SPECIMENS

. Key:
1. No. of station
2. Depth, m
3. Number of specimens
4. Number of species
5. Greatest mass species (number of specimens)
6. % of total haul
7. per number of specimens
8. per weight
9. Aleutian trench, Vityaz
10. Kuril-Kamchatka trench, Vityaz
11. Kermadec trench, Galathea
12. Yavan trench, Galathea
13. South Sandwich trench, Akademik Kurchatov
14. Scotia Sea, Akademik Kurchatov

ocean regions, to the northern Pacific Ocean trenches, mainly the Kuril-Kamchatka, to the most eastern
Kermadec trench and the sub-atlantic South Sandwich trench. In only one case this catch was obtained in
the tropical part of the ocean, in the northeast Indian Ocean (Yavan trench), which is also characterized by
high biological productivity. These mass catches are mainly confined to the bottom of the axial part of
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the trenches where the greatest quantity of the organic remains removed from the trench settle. Based on
the Table 6 data I have made a pro forma separation of all the trenches into those confined to areas of
moderate and sub-antarctic latitudes, on the one hand, and tropical latitudes on the other hand, and
calculated for them the number of trawling catches with varying Holothurioidea population. The results
were very indicative (Table 7). Based on sufficiently representative data, the mean population of
Holothurioidea in the hauls from the trenches of the highly productive (eutrophic) regions of the
temperate and sub-antarctic latitudes are a magnitude greater than in the tropic latitude trenches which are
confined for the most part to the less productive or even oligotrophic ocean regions (see, e.g., [Sokolova,
1976, 1981, 1986]), respectively 779 and 63 specimens. It is possible that this difference is slightly
exaggerated because of the varying degree of study of the various trenches, but it is most likely that
subsequent studies will not make significant changes in the in the resulting pattern.

Insofar as the majority of Holothurioidea (with the exception of the small Myriotrochidae), are the
larger animals than the overwhelming majority of other taxonomic groups encountered in the benthos of
abyssal and hadal depths, their role in the hauls from depths over 6 kIn in biobmass is even greater than in
population. Their percentage in biomass in the most mass hauls is about 90% and more.
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NO CTaH- rny6HHa, M tlHcno tlHcno HaH60nee MaCCOBbIH BHA ('lHcno 3K3.) %OT Bcero ynoBr'
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)1(3. BHAOB

I ~ If b no 'lHC1ty no Becy
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n)'KTHBHbIM paiioHaM OKeaHa - K :>KeJlO6aM ceBepHOH tmCTH THxOro OKeaHa, rnaBHbIM 06pa­

30M K KypWlo-KaMqaTCKOMY, K caMOH lO)l(HOH qaCm )Ken06a KepManeK H K cy6aHTapKmtIe­

CKOMy IO:>KHo-CaH,D,BHqeBY )KeJ106y. JlHWb B eJ1,HHCTBeHHOM cnyqae TaKOH ynoB 6bVI nony­

tJeH B rponHqeCKOH 30He OKeaHa - B ceBepo-BOCTO'IHOH qaCTH HHJ1,HHCKOrO OKeaHa (HBaH­

CKHH )KeJ106) , KOTopaH TaK)f(e xapaKrepH3yeTclI BbICOKOH· 6HOnOrnqeCKOH nponyKTHB­

HOCTblO. B OCHOBHOM TaKHe MaCCOBble ynOBbl npHypoqeHbIK ,il,Hy oceBOH qaCm :>Keno60B,
rne ocenaeT HaH60nbwee KonHtJeCTBO CHOCHMblX B >Ken06a C MeHblillfX rny6HH opraHHtJeCKHX

OCTaTKOB. Ha OCHOBaHHH naHHbIX Ta6n. 6 H cPoPMaJIbHO pa3nenlUI Bce .>Ken06a Ha npHypotIeH­

HbIe K paMoHaM yMepeHHblX H cy6aHTapKTHtJecKHx llIHpoT, C O,lJ,HOH CTOpoHbI, H rponHtJecKHx

lIDIpoT - C npyroH, H nOnCtIHTan ATIH Tex H npyrnx paHoHoB tIHCJ10 TpanoBblX ynoBoB C pa3­

HOM tIHcneHHocTblO ronOl)'pHH. Pe3ynbTaTbI nonytJHIIHCb tJpe3BbIqaHHO nOKa3aTeIlbHbIMH

(ra6n. 7). no nOCTaTO'IHO npenCraBHreJIbHblM naHHbIM, Cpe)l.HHH lIHCJ1eHHOCTb ronoTypHH

B ynoBax H3 :>Keno60B BbICOKonpoJIYKTHBHbIX (JBTpo<pHbIX) paHOHOB yMepeHHbIX H cy6­

aHTapKTHtJeCKHX llIHpoT Ha nopHnOK BenH'lHH Bblwe, qeM B :>Keno6ax TpoIIHtJeCKHX

lIDIpoT, 60nbweH tIaCTblO npHypotJeHHblX K MeHee nponyKTHBHbIM H1IH na)Ke K onHrOTpo<p­

HbIM paHOHaM OKeaHa (CM., Hanp.: [CoKonoBa, 1976, 1981, 1986]), - COOTBeTCTBeHHO

779 H 63 JK3. B03MO>KH0, JTO pa3JlHtlHe HeCKonbKO npeyBenHtJeHo 3a CtJeT pa3HOH CTeneHH

HCCJ1enOBaHHOCTH pa3JIH'lHbIX )KeJ1060B, HO npenCT3BnHeTCH H3.H60iiee BepoHTHbIM, 'ITO no­

CJ1enYIOIUHe HccnenOBaHHH H~ BHecyT B nonytteHHylO KapTHHy CYllleCTBeHHbIX H3MeHemlii.

llocKonbKy 6onblilllHcTBO ronorypHH (3a HCKJ]lOtJeIDIeM MenKHX MHpHOTpoXHn) 60nee

KpynHbIe )lQ{BOTHblX, 'leM nOnaBnHlOlUee 6onbwHHcTBO npenCTaBHTeneH npyrnx CHCTeMaTH­

tJe,CKHX rpynn, BCTpetmlOIUHXCH B 6eHToce a6HCCaJIbHbIX H xa,lJ.3JIbHbIX rny6HH, HX POJIb B

ynoBax C rny6HH 60nee 6 KM no 6HoMacce eme60nbwe, qeM no tlHcneHHOCTH. B HaH60nee

MaCCOBblX ynoBax HX nonn no 6HoMacce \!aCTO COCTaBJIHeT OKono 90% H 6onee.
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1390 5 Elpidia birsteini (1340)
2200 4 E. hanseni (> 2000)
3000 2 E. hanseni (3000)
2800 1 E. hanseni
8100 2 E. hanseni (8000)
4500 1 E. hanseni
15000 2 E. hanseni (15000)
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1960 2 E. kermadecensis (1800)
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TABLE 7. POPULATION OF HOLOTHURIOIDEA IN TRAWLING
CATCHES FROM DEPTHS OVER 6,000 m IN VARIOUS OCEAN LATITUDINAL ZONES

Key:
1. Number of Holothurioidea in catches, specimens
2. Temperate and sub-Antarctic latitudes
3. Tropical latitudes
4. Number of stations (%)
5. Mean number of Holothurioidea in catch
6. Approximately
7. None
8. Less than
9. More than
10. Total

The ultra-abyssal Holothurioidea are inferior in diversity of the taxonomic composition only to
Crustacea and Polychaeta, and very slightly to the Gastropoda and Bivalvia. Species analyses (Appendix
II, Table 22) are known by now for 55 species rank taxons (species, subspecies, including new species
whose descriptions have not yet been published). But this number undoubtedly will rise significantly
after materials have been processed for a number of groups from the collections of all expeditions (except
for the completely evaluated collections of the Galathea expedition), including from the numerous Soviet
expedition collections (for some catches only some preliminary descriptions are known in field logs).
These groups include Holothurioidea of the order Molpadonia (including the family Gephyrothuriidae
whose representatives are fairly numerous in many trenches all the way to the greatest depths, but whose
taxonomic position is generally not sufficiently clear), partially representatives of the order Elasipoda, as
well as the family Synalactidae (now included in the order Aspidochirota).

The most important in the trench benthic biocenses are Holothurioidea of the order Elasipoda,
mainly the family Elpidiidae. This family includes 29 already defined taxons of species rank from seven
genera. The second significant group is the family Myriotrochidae (order Apoda), represented below 6
km by 18 taxons of species rank from four genera. Only from one to four species have been defined from
the other ultra-abyssal families and orders.
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Figure 44 shows the vertical dissemination of the hadal Holothurioidea. The species endemism of
the Holothurioidea hadal fauna is 69%. The endemic species generally live either in some one trench, or
in several adjoining trenches. There is only one known endemic genus, Hadalothuria Hansen, 1956. Of
the non-endemic species, 6 do not rise above the abyssal, and the remaining 11 are eurybathic, also known
from the bathyal depths, and in two cases, even from the shelf. Apparently, however, after systematic
revisions of the corresponding groups, the number of these species could decrease significantly.
Regarding one of the most eurybathic species, Mesothuria murrayi, B. Hansen [1956] notes that the
taxonomy of this and its close species is very muddled and this group needs to be revised. Scotoplanes
globosa (Theel) was previously considered eurybathic, in which Hansen [1956, 1967, 1975] also included
representatives of this genus, found in the Kermadec trench at depths to 6,770 m. However, based on
images of the skin spicules cited in Hansen's publication [1967] it was clear that specimens from the hadal
and shallower depths differ strongly. This was confirmed as a result of A. V. Gebruk's [1983b] evaluation
of extensive materials from Soviet expedition collections on the genus Scotoplanes and review of this
genus. It was found that all the representatives of this genus living below 6 kIn in several trenches
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Ta6nHua 7

'lHcneHHocn ronoTypHA B Tp8JIOBItIX ynoaax, nO,nrleHHhlX ~ rny&lH (k)nee 6000 M
B Pa:JHItIX WHpoTHJaIX JOHax oxeaHa

tlHcno ronoTypHii YMepeHHhle H cy6wTapkm..eckHe WHi,oTbI 3 TpormqeclOfe WHpOTbI
B yno~e. 3k3.

''btcno CTaHUHH (%) Cpe.IXHee 'lHC1IO tlHcno CTaHllHH (%)
I

CpeJJ;Hee 'lHCJ10

':I
ronOTypHH

S
ronoTypHii

B ynoBe If B ynose ..J

TIo pa3Ho06pa3HIO CHCTeMaTHqeCKOrO COCTaBa ynbTpaa6HCCaJIbHbIe ronOTYpHH ycrynalOT
ronbKo paKo06pa3HbIM H nonHxeTaM H OqeHb He3HalfHTeJIbHO 6plOXOHorHM H naYCTBOptI8ThIM
MonnIOCKaM..K HaCTOHlUeMY BpeMeHH BHAOBbIe onpeJleneHHH (TIpHnO:>KeHHe II, Ta6n. 22)
H3BeCTHbI ,wIH 55 TaKCOHOB BHJlOBOrO paHra (BHnhI, nOJIBHJlbI, BKnlOlJaH HOBbIe BHJlbI, OIIHca­
HHH KOTOpbIX nOKa He ony6nHKoBaHbI). Ho 3TO 'lHC1I0 HeCOMHeHHO 3HatIHTenbHO B03pacTaeT
nocne 06pa60TKH MaTepH3JlOB no PflJlY rpyrm H3 CoopOB Bcex 3KCneAHUHH (KpoMe non­
HOCTblO 06pa60TaHHbIx c60poB 3KCneAlU.(HH Ha "ranaTee") , B TOM tIHC1Ie H3 HaH60nee MIIoro-

lfHC1IeHHbIX c601'OB COBeTCKHX 3KcnenHrurH (WIfl HeKoTopbIX ynoBOB nOKa H3BeCTHbI nHWb
npensapHTenbHbIe OlIHcaHHfl HX B noneBbIX )l(}'pHanax). K TaKHM rpynnaM OTHOCHTCH

ronoTypHH OTpflJla Molpadonia (BKJIlOtIaH CeMeHCTBO Gephyrothuriidae, npeJlCTaBHTenH
KOToporo AOBonbHO MHorotIHcneHHbI BO MHOrHX :>Ken06ax BIUIOTb JlO caMbIX 60nbllIHX rny­
6HH, HO CHCTeMarnqeCKOe nOnO:>KeHHe KOTOpbIX Bo061l1e nOKa HeJlOCTaTOtIHO HCHO), qaCTHtIHO
npeJlCTaBHTenH oTpflna Elasipoda, a TaK)Ke ceMeHcTBa Synalactidae' (noKa BKJIlOqaeMOrO
B OTpflJl Aspidochirota) •

Ha.H60nee BenHKO 3HaqeHHe B JlOHHbIX 6HoueH03ax )Keno60B ronoTypHH OTpflJla Elasipod~,

B OCHOBHOM ceMeHcTBa Elpidiidae. K 3TOMY ceMeHcTBy OTHOCflTCfl 29 y:>Ke onpeJleneHHbIx
TaKCOHOB BHJlOBOrO paHra H3 ceMH POJlOB. BTopafl no 3HatIHMOcrn rpynna - CeMeHCTBO
Myriotrochidae (OTpHJl Apoda), npeACTaBneHHoe rny6me 6 KM 18 TaKCOHaMH BHJlOBOrO
paHra H3 qeTbIpex POJlOB. 113 JI.pymx npeJI.CTaBneHHblX B ynbTpaa6HCC3nH CeMeHCTB H OTpfl­
JI.OB nOKa onpeneneHO nHllIb OT OJlHoro JlO tIeTbIpeX BH,uOB.

BepTHK3JlbHOe pacnpoCTpaHeIDIe xa.o.3JIbHbIX ronoTypHH nOKa3aHO Ha pHC. 44. BHJlOBOH
3HJI.eMH3M xananbHoH ~aYHbI ronoTypHH COCTaBJIHeT 69%. KaK npaBWIo, 3HJI.eMHqHbIe BHJlbI
06HTalOT nH60 B KaKoM-1rn6YJlb O,lJ,HOM )Keno6e, nH60 B HeCKonbKHX CMe)KHbIX )Ken06ax. 3H­
JleWftIHbIH pon H3BeCTeH TonbKo' 0WiH - ,Hadalothuria Hansen, 1956. 113 He3HJleMHtIHbIX
BHJlOB 6 He nOAHHMalOTCH Bblwe a6HccanH, a o~cTanbHble 11 !}BpH6aTHble, H3BeCTHbIe TaK)Ke
C 6arnaJIbHbIX rny6HH, a B .lJ.Byx cnyqaflX Jlame C WeJIbepa. nO-BH,llHMOMY, o.o.HaKo, nocne
npoBe.o.eIDIH CHCTeMaTHqeCKHX peBH3HH cOOTBeTCTBylOlUHx rpynn tIHCJIO TaKHX BH.o.OB
MO)KeT 3Ha1JHTenbHO YMeHblIDfTbcH. TaK, B oTHowe'HHH o.o.Horo HX caMbIX 3BpH6aTHbIX
BH.o.OB - Mesothuria' mur'rayi E. XaHceH [Hansen, 1956] OTMeqaeT, tITO TaKCOHOMHH
3Toro H 6nH3KHX K HeMy BHnOB OqeHb 3anyTaHa H 3Ta rpynna H)')KAaeTCH B peBH3HH. PaHee
CtlHT3JlCfl 3BpH6aTHbIM BH.o.OM Scotoplanes globosa (Th~el), K KOTOPOMY XaHceH [Hansen,
1956, 1967, 1975] OTHOCWl H npeJlCTaBHTeJIeH 3Toro po,ua, HaH.o.eHHblx B >Keno6e KepMaJleK
Ha rny6HHax no 6770 M. Op;HaKO y)Ke no H306pa)KeHHflM cnHKyn KOiI<H, npHBeJleHHbIM B
pa60Te XaHceHa 1967 r., 6bUlO HCHO, qTO OC06H C xa,uanbHblx H C MeHbllIHX rny6HH CHJ1bHO
pa3IlHtIaIOTcfl. 3TO no.o.mepAHIIOcb Bpe3ynbTaTe npoBeneHHoH A.B. re6pyKoM [19836] 06-

o pa60TK:H 06llIHPHbIX MaTepH3nOB H3 c60poB COBeTCKHX 3Kcne.z:nmHH no po.o;y Scotoplanes
H peBH3HH 3Toro pona. OKa33J10Cb, tITO Bce 06HTalOLUHe rny6)Ke 6 KM B HeCKonbKHX :>Keno6ax
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Figure 44. Vertical Dissemination of Holothorioidea Known from Depths over 6 Ian (AO, and Change
with Depth in the Number of Species (1) and Percentage of Endemics (2) (B)
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PIle. 44. BepTHKanhHoe pacnpOCTpaHeHUe ronoTypldt, H3BeCTHhiX c rny6ID1 60Ilee 6 KM (A), H H3MeHeHue c rny6HHoA lIHCna
BUnOB (1) H npoueHTa 3HneMHKOB (2) (5)
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belong to a special species S. hanseni Gebruk that are disseminated at depths from 4,800 to 7,075 m. The
species Peniagone vedeli described by Hansen [1956] as endemic for the Kermadec trench and known
from five findings at depths from 6,140 to 8,300 m, was later inventoried by Hansen [1967, 1975] in
synonymy of previously known eurybathic species, initially the species P. willemosi (Theel), and then P.
azorica Marenzeller. But based on the unique spicules I believe it is more correct to consider this species
to be independent, leaving it under the initial name P. vedeli.

As for yet another eurybathic species, Benthodytes sanguinolenta that Hansen [1956, 1975]
classifies with individuals found in the Banda trench at depths from 6,430 to 7,290, the indistinctness of
the taxonomic signs of this Holothurioidea species has been noted repeatedly [H. L. Clark, 1920; Hansen,
1956, 1975] since they do not have skin spicules (only in the tentacles and legs); the identification of
representatives of these Holothurioidea populations from various habitats are insufficiently reliable since
it is based on a comparison of only small body parts. The volume of this species should therefore be
considered unresolved.

Per the analysis of A. V. Gebruk (personal report), in the South Sandwich trench and in the Scotia
Sea at depths up to 6,150 m the Antarctic species Amperima velacula is encountered, which is also known
from depths of the Antarctic shelf, but the rise in the Antarctic of deep-sea species to shallower depths is
apparently fairly common.

Despite the fact that B. Hansen in a number of cases does not consider the differences between
hadal and shallower deep-sea populations to be sufficient to separate them into independent species, he
made a very convincing statement: "Physiological adaptation to life under high pressure plays a possible
role in minimizing the flow of genes in a vertical direction, thus accelerating the separation that starts
because of topographical isolation" [Hansen, 1967, p. 498].

In examples of representatives of the family Myriotrochidae that are very characteristic for the
majority of trenches, on the one hand [Beliaev, Mironov, 1982], and the genus Elpidia on the other hand
[Beliaev, 1975], it was shown that in the first case we are dealing with a secondary deep-sea group, and in
the second case, with a primary, or ancient deep-sea group.

The family Myriotrochidae, based on recent data [Beliaev, Mironov, 1982; Gage, Billet, 1986],
includes about 46 species taxons (including several species that have not been fully defined because of the
fragmentary nature of the available materials). These species include 20 that are distributed in depths
from 2 m to 3,000 m (sublittoral, sublittoral-bathyal and bathyal species), 8 species disseminated only at
abyssal depths, 1 species of abyssal-hadal and 17 species (including subspecies) of those endemic for
depths over 6 kIn and known from 16 trenches all the way to depth 10,730 m. Representatives of this
family are thus currently distributed at all ocean depths (Fig. 45). Fossil calcareous spicules that have the
appearance of trochi that are very characteristic for this family are known from numerous findings in
Europe and one from the southern tip of Hindustan from shallow Mesozoic and Cenozoic deposits,
starting from the Triassic and Lower Jurassic [Frizzel, Exline, 1966; Beliaev, Mironov, 1982; Kozur et aI.,
1985]. The most ancient of these findings are very similar to the trochi of the modem Atlantic bathyal­
abyssal species Acanthotrochus mirabilis Dan.et Koren (personal report of A. V. Smirnov). The
paleontological data thus support the fact that the Miriotrochidae family was formed back in the Mesozoa
at shallow depths of the Tetis Sea, broad dissemination in the World Ocean abyssal and settlement of
many deep-sea trenches apparently occurred recently in the geological sense, in the Tertiary or even
Quaternary period [Beliaev, Mironov, 1982].

Dissemination of the deepest families of the order Elasipoda, Elpiidae and Psychropotidae is
confined predominantly to the abyssal depths (see: [Beliaev, 1974a, Fig. 1]). Representatives of both
families also penetrated to deep-sea trenches

140



Page 99

Figure 45. Dissemination of Holothurioidea Genera of Family Myriotrochidae
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Key:

1. Acanthotrochus
2. Lepidotrochus
3. Myriotrochus
4. Prototrochus
5. Siniotrochus
6. Trochoderma
7. Parvotrochus
8. Myriotrochidae gen. sp.
9. Findings of fossil sclerites Miriotrochidae from the Triassic to the Pleistocene.
The letters designate the abbreviated names of the trenches in which Miriotrochidae were found.
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and Elpidiiae on the trench floor of eutrophic ocean regions comprise the greatest mass of their fauna (see
Table 6). Judging from the vertical dissemination, the formation and evolution of these families should
occur in the abyssal [Hansen, 1967; Beliaev, 1974a]. As for the family Elpidiidae, then apparently its
formation occurred in the deep-sea regions (in the bathyal or abyssal) of the Antarctic where the genus
Protelpidia Gebruk characterized by primitive signs is disseminated" ... apparently one of the closest
among the modem forms to the hypothetical precursor group for the entire family" [Gebruk, 1983a, p.
1040].

The genus Elpidia which is extremely characteristic for many trenches currently includes no less
than 25 species (including yet undescribed species from trenches Yap, Palau, Romanche and 2 new
species from the Arctic basin abyssal): 15 species were found in different deep-sea trenches at depths up
to 9,530 m, several species dwell at bathyal and abyssal depths and 1 species, E. glacialis s.str. is
disseminated at sublittoral Arctic sea shelf depths (for more detail about the volume of the species E.
glacialis see: [Beliaev, 1971b]). Based on the structural nature of the calcareous skin spicules the most
primitive are the bathyal Antarctic species and the species disseminated in the Antarctic abyssal and other
ocean regions. The species of the deep-sea trenches are the most specialized with complex or modified
spicules. On this basis I drew the conclusion that the formation of the Elpidia genus should have occurred
in the Antarctic bathyal or abyssal. The Elpidia settled and formed from here from the cold deep waters
into the abyssal of various ocean regions of their endemic species (Fig. 46). The latter were the original
forms for isolation in the deep-sea trenches of the ultra-abyssal species endemic for each trench for the
group of neighboring trenches [Beliaev, 1975]. In some cases, within one trench as all ever greater depths
are settled there was formation in different levels of their stenobathic species as is graphic in the example
of the group of species from the Kuril-Kamchatka trench: E. kurilensis 6,675-8,100 m (in addition to the
Kuril-Kamchatka, the Aleutian and Japan trenches), E. longicirrata 8,035-8,345 m, E. birsteini and E.
hanseni 8,060-9,345 and 8,610-9530 m. In the latter case, the two species living at similar depths differ
strongly in their morphology, and apparently, were distributed in ecological niches. The latter two species
are also known from depths over 8,500 m from the Izu-Bonin trench. E. birsteini from both trenches are
morphologically similar, while E. hanseni is represented in the Izu-Bonin trench by a special subspecies,
E. h. idsubonensis. The greatest depths of the discussed trenches are currently separated by lower depths
of the Japan trench, even individual basins of the greatest depths of which do not exceed 8,400 m.
However, all three of these trenches were apparently previously united by depths on the order of 8,500­
9,000 m and the isolation of such depths in the Kuril-Kamchatka and Izu-Bonin trenches occurred only
comparatively recently.

In the western tropical Pacific Ocean trenches different Holothurioidea were also found on
numerous bottom photographs obtained at depths to 9 kIn by the PROA expedition [Lemche et aI., 1976].
They calculated the population density for several Holothurioidea species from the Elpidiidae family
based on photographs covering a certain bottom area (from 0.5 to 10 m2

).

The population density for Elpidia uschakovi in the New Hebrides trench (st. 11, 6,758-6,776 m)
was 1 specimen per 10m2 of floor (calculation from photographs covering a total area of 1,110 m2

). The
population density for E. solomonensis from the New Britain trench (s1. 5, 6, 7) and Bougainville (st. 8)
was from 3 to 10 in the first and 1 specimen/l00 m2 in the second (calculations from photographs
covering a total bottom area at st. 5 of 375 m2

, at st. 7 of 250, at st. 7 of 2,075 and at st. 8 of 1,375 m2
).

For Elpidia sp. from the Palau trench (st. 2) the corresponding quantity was 1 specimen/l0 m2 (for area
1,200 m2

). At the same station the population density ofPeniagone purpurea was also 1 specimen/l0 m2
•

The corresponding indicators for P. azorica from the trenches
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Figure 46. Diagram of Dissemination of Holothurioidea of Genus Elpidia,
Location of the Proposed Formation Area of the Genus (Hatched Area) and Its

Settlement Paths (Arrows)

Species of group that is the closest to the original form, abyssal (l--E. theeli, 2--E. chilensis, 3--E.
minutissima, 4--E. gracilis, 5--E. adenensis) and bathyal (6--E. antarctica); species of the Yavan trough
(7--E. sundensis, 8--E. javanica): species of the west Pacific Ocean trenches (9--E. kermadecensis, 10--E.
uschakovi, 11--E. solomonensis); species of the north Pacific Ocean trenches (12--E. kurilensis, 13--E.
birsteini, 14--E. longicirrata, 15--E. hanseni); 16--E. atakama from the Chile trench; species of South
Sandwich trench (17--E. decapoda, 18--E. ninae, 19--E. lata); Arctic species (20--E. glacialis, 21--Elpidia
sp. from the Baffin Sea); circles--findings of Elpidia whose species affiliation has not been determined
[per: Beliaev, 1975]

of New Britain (st. 6 and 7) and Bougainville (st. 8) were 3, 1 and 3 specimens/100 m2
, and for

Scotoplanes hanseni in the New Britain trench (st. 7) 3 specimens/100 m2 and in the New Hebrides (st.
11) 1 specimen/100 m2

• If one considers that the listed Holothurioidea, when alive, weigh from several to
at least 10-20 g, and we calculate the corresponding indicators into biomass, then we obtain quantities
from tens of fractions to several g/m2

, indicators that are very significant for the tropical zone trenches.

ECHINOIDEA

Echinoidea have been found below 6 Ian in 9 trenches and 3 troughs of all three oceans, but
almost all of the findings have been confined to depths less than 7 Ian, and in only two trenches, Palau
and Banda, have Echinoidea been found somewhat deeper. The greatest depth of Echinoidea
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dissemination is 7,340 m in the Banda trench. The frequency of encountering Echinoidea in trawling
hauls in the depth range from 6,000 to 7,340 m is 31%. All the collections from depths over 6 km have
already been evaluated. They include 7 species (one with two subspecies) from genera of four families
and several analyses only to the genus level because of fragmentary material that was insufficient for
more accurate identification. Only one species
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MOPCKI1E E)f(11 - ECHINOIDEA

60B HOBO-opHTaHCKOrO (CT. 6 H 7) H oyreHBWIbCKOrO (CT. 8) 6blJ1H 3,1 H 3 3K3.jl00 M2
,

a ,IIlUI Scotoplanes hanseni B HOBo-npHTaHcKoM iKeno6e (CT. 7) - 3 3K3./100 M 2 H B HOBo­
[e6pHJJ;CKOM (CT. 11) - 1 3K3./100 M2

• EcnH ytlecTb, tITO nepetIHCJleHHble ronoTypHH, 6YAytIH
JKHBbIMH, BeCHTOT HeCKonbKHX JJ.O no KpaHHeH Mepe 10-20 r, H nepeCtIHTaTb cooTBeTcTBylO­
ll.T,He nOKa3aTenH Ha6HoMaccy, TO Mbl nonytrnM BenHtIHHbI OT AeCHTbIX JJ.oneH AO HeCKonbKHX
rjM2

- nOKa3aTerrH, BeCbMa 3HatIHTenbHble ATIH iKeno60B TponHqeCKOH 30Hbl.

Puc. 46. CxeMa pacnpoCTpaHeHHjJ ronoTYpuA pona E Ipidia, nOnO>KeHHe npennonaraeMoR 06naCTH ~OPMH-

pOBaHHJI pona (3aurrpHXOBaHa) H n}'TeR ero pacceneHIDI (C'rpenKH)
BHl1bl rpynnbl, H8H60nee 6nH3KOH K HCXOAHOH 4>opMe, - a6HCC811bHbIe (1 - E. theeli, 2 - E. chilensis, 3 ­
E. 'ninutissima, 4 - E. gracilis, 5 - E. adenensis) H 6aTH8.11bHbIH (6 - E. antarctica); BHAbI JlBaHcKoro
>Ken06a (7 - E. sundensis, 8 - E. javanica); BH,O,bl 3an3AHOTHXOOKeaHCKHX iKeno60B (9 - E. kermadecen­
sis, 10 - E. uschakovi, 11 - E. solomonensis); BHnbl iKeno60B ceDepHoH '1aCTH THxoro OKeaHa (12 ­
E. kurilensis, 13 - E. birsteini, 14 - E.longicirrata, 15 - E. hanseni); 16 - E. atakama H3 tIH1IHHCKOrO
>Ken06a; DHAbi IO>KHO-CaHnBH'IeB8 iKen06a (1 7 - E. decapoda, 18 - E. ninae, 19 - E. lata); apKnI'Ie.
CKHe BHAbI (20 - E. glacialis, 21 ~ Elpidia sp. H3 MOpR Bact>ct>HHa); KpyiKKH - MeCTa HaXOiKLleHHfl 3nbnH-

11"", BHJJ,OBaR npHHaWle>KHOCTb KOTqpblX He YCT8HOBlleHa (no: EellReBY, 1975]
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MopCKHe eiKH BCTpeqeHbl rny6)Ke 6 KM B 9 iKen06ax H 3 KOTnOBHHax Bcex TpeX OKeaHOB,
HO nOtITH Bce HaXO)IQJ.eHHH npHypoqeHbI K rny6HHaM MeHee 7 KM, H nHlllb B nByx iKen06ax ­
nanay 11 EaHua - MopcKHe eJKH BCTpeqeHbI HeCKonbKO rny6)Ke. HaH60nbwaH rny6HHa pac­
npoCTpaHeHHH MOpCKHX eiKeH - 7340 M B )Keno6e oaHAa. qacToTa BCTpeqaeMOCTH MOpCKHX
e)KeH B TpanoBbIX ynoBax B AHana30He rny6HH OT 6000 AO 7340 M - 31 %. Bce c60pbl C
rny6HH 6oJ1ee 6 KM y)l(e 06pa60TaHbl. OHH BKJ1lOtIalOT 7 BHAOB (OMH CJJ.ByMH nOABHAaMH)
H3 6 ponoB tIeTbIpex ceMeHCTB H HeCKonbKO onpeAeneHHH nHIJ..Ih Ao pona H3-3a cPparMeHTap­
HOCTH MaTepHan3, HeJJ,ocTaTOtnlOH,lJlIH 60nee TOtnlOH HAeHTH<pHKaUHH. J1Hlllb O,lJ.HH BHA OTHO-
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belongs to the order of soft Echinoidea, Echinothuroida, all the other findings refer predominantly to the
deep-sea order Spatangoida (Appendix II, Table 23). Two species and one subspecies are endemic for
depths over 6 kIn (38% of the species rank taxons). Of the non-endemic species, 4 are found beyond the
trenches only at abyssal depths and only one is known starting from depth 2,600 m. There are no endemic
ultra-abyssal genera.

There are usually few Echinoidea in the trawling catches, but Spatangina with very brittle shells
are often represented only by fragments. The Echinoidea apparently form a mass population at the
maximum habitat depth in the Banda trench. The species Pourtalesia heptneri Mironov that lives here has
been found in all three trawling hauls obtained in this trench, and in the catch from the greatest depth
7,340 m (Vityaz, st. 7271) there were 24 whole individuals and shell fragments of no less than another
120 specimens. It is important that on all the whole samples of this species small Bivalvia of the
Montacutidae family were attached to the spines surrounding the oral cavity [Mironov, 1978b]. Similar
cases of symbiosis with Montacuta genus mollusks have been noted repeatedly for other species of the
Pourtalesia genus at considerably shallower depths (see, e.g.: [Gage et al., 1985]). Echinoidea were
numerous in another two trawling hauls. In the Yavan trench the subspecies Echinosigra amphora indica
Mironov endemic for it was found in two of the six hauls obtained in this trench, including in one (Vityaz,
S1. 4535, 6,820-6,850 m) with 32 specimens of tllese Echinoidea. It is characteristic that in the Yavan
trench that in direct proximity to the abyssal depths of the Indian Ocean there was a massive
representation of the Echinosigra abyssal genus, while in the Banda trench that is isolated from the open
ocean abyssal the new mass species found in it is classified as the eurybathic genus Pourtalesiak, one of
whose representatives is known from the Indian-Malaysian archipelago bathyal. Yet another case of
detection of a mass population of the new sub-Antarctic species Pourtalesia aff. debilis Koehler is
confined to the catch made in the Scotia Sea in depths ranging from 5,650 to 6,070 m (Akademik
Kurchatov, S1. 914). This haul found many fragments of shells of Echinoidea of this species belonging to
no less than 1,150 individuals [Vinogradova et aI., 1974; Mironov, 1974, 1978a].

POGONOPHORA

As a result of the intensive study of Pogonophora in recent decades, the number of known species
of this group is continuously rising. About 180 species are currently known. No less than 29 species
have been found at depths over 6 kIn (some of the collected materials have not yet been defined), i.e.,
about 16% of the total number of known species. Only 7 of these species have been found at lower
depths: 5 have not risen above the abyssal, there is one known each from bathyal depths (1,950 m) and
sublittoral (22 m). As for the last species, Siboglinum caulleryi, this is a characteristic, sometimes mass
form of Sea of Okhotsk benthos where this species dwells at depths of the shelf and continental slope
from 22 to 1,518 m. Typical individuals of this species were found only once in the Kuril-Kamchatka
trench at depth 8,100 m [Ivanov, 1960a]. Insofar as A. V. Ivanov did not find differences between
individuals from the shoal populations of the Sea of Okhotsk and the ultra-abyssal population, and at
intermediate abyssal depths this species was never found, it could be hypothesized that S. caulleryi settled
in the Kuril-Kamchatka trench only recently and the ultra-abyssal form could not be morphologically
isolated from the shallow form, although the trench population was undoubtedly isolated reproductively
from the other populations.

The 22 species are endemic for the ultra-abyssal zone (76%), and each of them is confined only to
some one trench or to several neighboring trenches (Appendix II, Table 24). It is characteristic that all the
known species from the trenches, but not endemic for them are disseminated beyond the limits of each
trench at shallower depths only
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in the neighboring ocean region which graphically indicates the local source for the origin of
Pogonophora fauna in each trench. The greatest known depth of finding Pogonophora fauna is 9,715­
9,735 m in the Izu-Bonin trench (Heptabranchia subtilis endemic for this trench).

Undefined close Pogonophora have been found at several other stations by exeditions: on Vityaz
in the Aleutian, Kuril-Kamchatka and Japan trenches, on Akademik Kurchatov in the Peru trench and on
Dmitriy Mendeleyev in the Hjort trench. The frequency of encountering Pogonophora in trawling catches
from the trenches is 28%. Pogonophora are apparently in many hauls obtained by other expeditions
below 6,000 m for which data on the composition of the caught animals has not yet been published.

All 6 families of the Phrenulata1 class are represented in the ultra-abyssal and 10 of the 15 known
genera, including one (Cyclobrachia Ivanov, 1960) endemic for this zone. Being mainly deep-sea
animals, Pogonophora nevertheless are almost never found far from shores. "As filterers/microplankton­
eaters Pogonophora depend on the quantity of detritus suspended in the water and the bacterial flora
developing on it. They are therefore more common in places where there are more or less constant local
concentrations of near-bottom organic suspended matter. This also explains their absence in open ocean
spaces far from continents" [Ivanov, 1963, p. 97]. This apparently explains why Pogonophora have never
been found in the open ocean trenches (Volcano, Mariana, Yap, Palau, New Hebrides, Tonga, Kermadec,
Romanche) or in deep-sea troughs far from shores.

Pogonophora are especially abundant and diverse in the Kuril-Kamchatka trench where they are
represented by no less than ten species. The frequency of encountering Pogonophora in this trench is
50%. There were about 1,500 Pogonophora of six species in the trawling catch from 9,000 m (Vityaz, st.
2217). The majority of them belong to one species, Zenkevitchiana longissima whose length of the white
leathery tube reaches 1.5 m, and the length of the actual animal 36 cm [Ivanov, 1960a]. Pink animals
(from the hemoglobin in the blood) were located in most of the tubes and their bodies shone through the
tube. In this catch, Z. longissima was second in population, giving way only to the Holothurioidea
Elpidia hanseni. It is true that this is the only case of such a mass finding of Pogonophora in the trenches.
Usually there are very few in the trawling catches.

HEMICHORDATA

ENTEROPNEUSTA

Until recently Enteropneusta were considered to be confined predominantly to shallow depths,
including littoral waters. Only three findings were known from abyssal depths (2,910-4,545 m) made on
the Challenger expedition. It was therefore unexpected to find several specimens of Enteropneusta in a
trawling haul obtained in 1949 in the Kuril-Kamchatka trench from depth 8,100 m [Uschakov, 1952].
These animals belonged to a new species, Glossobalanus tuscarorae Belichov [Belichov, 1971] (Fig. 47,
A).

In 1966, about 20 specimens of Enteropneusta were again caught in the Kuril-Kamchatka trench in
the same region and almost at the same depth (Vityaz, st. 5616, 7,795-8,015 m) as previously.
Enteropneusta were found both times on the ocean side of the trench where apparently considerable
settlements are formed at depth about 8 km. Single individuals of Enteropneusta in 1969 were again
collected by Vityaz, but now in the Aleutian trench at depths from 6,520 to 7,250 m (st. 6085, 6139 and
6145). Then one specimen of Enteropneusta was found

1 Representatives of the Aphrenubata or Vestimenifera class have not been found at depths over 6 km.
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Figure 47. Enteropneusta Glossoblanaus tuscarorae (A), Kuril-Kamchatka Trench, 8,100 m [per: Belikhov, 1971] and
Leophenteropneusta (B, C). B One of the photographs from the New Britain trench at depth 8,260 m; C. Graphic reconstruction of this animal

[per Lemche et aI., 1976]
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PIIe.47. Enteropneusta -Glossobalanus tuscarorae (A). KYPH1Io-K8M1IaTCKIdt )l(eJI06. 8100 M [no: BeJDIXoBY. 1971]. H Lophenteropneusta (I), B)
E - 0AH8 H3 4>OTorpa4>Hii, nonY'!eHHblX B HOBO..BpHT8HCKOM *eno6e H8 rny6HHe 8260 M; B - rpa4»JrleCK8J1 peKoHCTpyKIXIfJl 3Toro )ICJIJIOTlioro

(no: Lemche et al., 1976J
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Figure 48. Lophenteropneusta from Other Ocean Regions

Key:

A. Kermadec trench slope, 4,735 m, area of photographed bottom about 5 m2 [per: Bourne, Heezen,
1965]
B. Equatorial Pacific, 5,089 m [per: Thiel, 1969]

sub-Antarctic trenches South Sandwich and Hjort (Akademik Kurchatov, st. 867,8,004-8,116 m, and
Dmitriy Mendeleyev, st. 1305-2, 6,200-6,2300 m) [Vinogradova et al., 1974, 1978].

As far as it is known from shallow representatives, the majority of Enteropneusta dwell in U­
shaped holes dug into the soil, and displaying the body rear end to the outside, form on the soil surface
hills of spirally twisted fecal braids (similar to the Polychaeta sand eel Arenicola) (see: [Vinogradova,
1968]).

Further data about the dissemination in the ocean of deep-sea Hemichordata representatives are
based on the technique of underwater photography developed in recent decades. Many photographs of the
ocean floor obtained at abyssal
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PIle. 48. Lophenteropneusta H3 APyrHX paltOHOB oJ<eaHa
A - CKlIOH )KeJIo6a KepMBAeK, 4735 M, nno~B,tU. t$oTOrpa4MpoB8HHoro yqaCTKa AHa OKono 5 M2 [no:

Bourne, Heezen, 1965]; E - 3KBaTOpHBJIbHU nalJ;H4>HJ<:a, 5089 M [no: Thiel. 1979J

aHTapKTHtIeCKHX )Keno6ax lO)l(Ho-CaHABH'IeBOM H XbOpT ("AKa.o;eMHK KyptlaTOa", CT. 867,
8004-8116 M, H ",UMHTpHH MeH):(eneeB", CT. 1305·2, 6200-6230 M) [BHHOrpaAOBa HAp.,
1974, 1978].

HaCKonbKO H3BeCTHO no MenKOBOAHhIM rrpeACTaBHTeJ1S1M, 6onbllIHHcTBo Enteropneusta
06HTalOT B BblpblTbIX B rpyHTeU-06pa3HbIX HOpax H, BbICraBJUUI Hapy)l()' 33AHHH KoHen
rena, 06pa3ylOT Ha nOBepXHOCTH rpYHTa ropKH CIlHPaJIbHO 3aKpyqeHHbIX q,eKaJIbHbIX umypoB
(nOAo6HO nonHxere-necKo)IQ{JJy Arenicola) (CM.: [BHHorpmOBa, 1968]).

naJIbHeHllIHe AaHHbIe 0 pacrrpocTpaHeHHH B OKeaHe rny60KoBoAHbIX npeACTaBHTeneH
THna norryxopnoBblX CBH3aHbI C pa3BHTHeM B rrocnewme AeCHTHJIeTHH TeXHHKH nOABOAHoro
cPoTorpaQ>HpoBaHHSI. Ha MHorHX cPoTorpaQ>HSIX AHa OKeaHa, rronyqeHHbIX Ha a6HCCaJIbHhIX
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depths showed enigmatic formations in the form of thin, spiral cylinders or twisted loops. Their nature
remained unknown until the Vema expedition was able to obtain a photograph in the southern Pacific
Ocean at depth 4,735 m which clearly shows an enormous animal (about 1 m in length) together with the
spiral that it left (Fig. 48, A). This animal was then defined as a representative of Enteropneusta, and the
spiral was its fecal funiculus [Bourne, Heezen, 1965], although these feces were not similar to these
shallow-water Enteropneusta. Bottom photographs with similar formations were obtained on the ocean
floor in many regions (see, e.g.: [N. Zenkevitch, 1970; Heezen, Hollister, 1971]) which indicates that
these animals are widespread in the abyssal World Ocean.

LOPHENTEROPNEUSTA

Many photographs of the floor in three trenches, New Britain, Bougainville and New Hebrides
(Spencer F. Baird, st. 5, 8 and 11) showed very characteristic funiculi in the form of loops or spirals that
were similar to those previously known from abyssal depths. In 16 instances, at the end of the these
funiculi the actual animals were also photographed (see Fig. 47, B) with a transparent cylindrical body, 5­
10 cm long and about 0.5-1 cm thick [Lemche et aI., 1976]. The graphic reconstruction (see Fig. 47, C)
made from the stereoscopic color photographs indicated that this animal has features inherent to
representatives of two classes of Hemichordata, Enteropneusta and Pterobranchia. Lemche et aI. isolated
these animals into a separate group, Lophenteropneusta (i.e., Enteropneusta with lophophral feelers). This
group apparently corresponds to the taxon order or class. These animals float to the surface of the silt and
collect its upper organic matter-enriched layer (detritus), thus making scanning motion by their front end.
Lemche et aI. hypothesize that this animal may sometimes float up from the bottom. The mean
population density of Lophenteropneusta in the three aforementioned trenches trenches was 1 specimen
per 100 m2/floor. The animals in this group, apparently widespread in the abyssal and ultra-abyssal
zones, include several species, of which two (judging from different types of fecal funiculi) dwell in the
studied trenches over 6,000 m, and representatives of at least another three species are apparent on
photographs where they were previously classified as Enteropneusta obtained [Bourne, Heezen, 1965;
Ewing, Davis, 1967] at three stations in the Pacific and Indian Oceans [Lemche et aI., 1967]. H. Thiel
[1979] several years ago cited yet another photograph of Lophenteropneusta (Fig. 48 B) obtained in the
equatorial Pacific at depth 5,090 m.

CHORDATA

ASCIDIAE

There are few Ascidiae at depths over 6,000 m. The frequency of finding them in trawling
samples from these depths is about 25%. The majority of findings are confined to troughs and trenches in
the northern and western Pacific Ocean. Ascidiae were caught in this part of the ocean in three hauls at
depths 6,000-6,300 m in the northeast and northwest troughs, as well as in a number of samples from the
Aleutian, Kuril-Kamchatka, Japan, Volcano, Philippine and Ryuyuko trenches obtained from depths
8,430 m. Ascidiae were also found in the Kermadec, Peru, Romanche and South Sandwich trenches (in
the latter in all the trawling samples) [Vinogradova et aI., 1974]. Ascidiae are also represented on the
photographs obtained in the New Britain and New Hebrides trenches (see Appendix II, Table 25).

The currently defined species or genera belong to five families of single Ascidiae. One species
(Culeolus robustus) was only found at depth over

151



Page 107

Figure 49. Ascidiae

Key:

a. Situla pelliculosa, Kuril-Kamchatka trench, 8,400 m
b. Culeolus robustus, Ibid, 7,265-7,295 m
[per: Vinogradova, 1969, 1970];
c. New genus and species from fam. Hexacrobilidae, Volcano trench, 6,330 m;
d. Octacnemus sp. (fam. Octacnemidae), Kuril-Kamchatka, 8,185-8,400 m)

7,000 m, the other Ascidiae, whose species affiliation has already been defined, were found not only in
the trenches but also beyond the abyssal area or its lower subzone. The very unique Ascidiae, Situla
pelliculosa (Fig. 49), described by N. G. Vinogradova [1969a], the deepest of all the Ascidiae, was only
found in the Kuril-Kamchatka trench region at depths from 5,000 to 8,400 m. Yet another species of this
genus was then also described from several findings in the Atlantic Ocean in the area between the Azores
and the Bay of Biscay at depths from 2,115 to 4,690 m [C. Monniot, F. Monniot, 1973], and then another
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two species were found somewhat deeper than 5.5 kIn in the area of the South Sandwich trench
[Vinogradova, 1975].
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PRe. 49. ACIUWU{

a - Sltula pelliculosa, K"YPH11o-KaM'l8TCKHH >Keno6, 8400 M; 6 - Culeolus robustus, TaM )ICe, 7265-7295 M

[no: BHHorpaAoB8, 1969, 1970); 8 - HOBblH pon H B~ H3 ceM. Hexacrobilidae,)lCel106 BOIIKaHO, 6330 Mj

z - Octacnemus sp. (ceM. Octacnemidae) I KYPHJIo-KaM'laTCKHH >Kello6, 8185-8400 M

7000 M, OCTaJIbHbie aCUH)J;HH, BH,ll,OBaR npHHa,[(Jle)KHOCTb KOTOpblX )')Ke orrpeneneHa, BCTpeqe­
Hbl He TonbKO B lKen06ax, HO He BblXOAHT 3a npencnbI a6HCCaJIbHOH 30HbI KJlH ee HH)I(HeH no,o;­
30HbI. OIlHcaHHaH H.r. BHHOrpa,ll,OBOH [1969a] OlJeHb cBoe06pa3HaR aCUH.lnIR Situla pelli­
culosa (pHC. 49), HaH60nee rny6oKOBo)lHaH H3 Bcex aCUH,llHH, HaH,ll,eHa ronbKo B paHOHe
KypHno.KaMlIaTCKOro lKen06a Ha rny6HHax OT 5000 lJ,O 8400 M. B JJ,aJ1bHeHlUeM eme 0.lnlH
BHA 3Toro pona 6bVl onHcaH no HeCKOJIbKHM HaXO)KlJ,eHHRM B ArnaHTHtIeCKOM OKeaHe B
paHOHe MelKA)' A30PCKHMH OCTpoBaMH H EHCKaHCKHM 3aJ1HBOM Ha rny6HHax OT 2115 lJ,0
4690 ~1 -{Monnio! C., Monniot F., 1973], a 3aTeM elUe ABa BHlJ,a 6bUIH HaHAeHbI HeCKOJIbKO
rny6IKe 5,5 KM B paHoHe KhKHO-CaHABHlJeBa :>Ken06a [BHHorpanoaa, 19751.
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Figure 50. Large Single Ascidiae from Depth over 7 km in New Hebrides Trench
a. photo; b. graphic reconstruction [per: Lemche et al., 1976]

Representatives of the new Ascidiae genus and species from the family Hexacrobilidae1 (not yet
described) have been repeatedly found during Vityaz expeditions in the northern Pacific Ocean at depths
about 5 km. Then, a sample of apparently the same species (see Fig. 49, C) was found in the Volcano
trench at depth 6,3300 m [Beliaev, Mironov, 1977a, Table I, 10].

As indicated by Lemche et aI., the large (up to 25 cm) single Ascidiae sitting on pedicels (Fig. 50)
apparently belong to two species of the family Corellidae that were found on 32 bottom photographs in
the New Britain trench from depths somewhat over 7,000 m. Their population density averaged 1
specimen per 30 m2 [Lemche et aI., 1976].

Based on the data of C. and F. Monniot [1978], the greatest number of deep-sea Ascidiea species
in the World Ocean from depths over 2,000 m are confined to level 4-4.5 km in which 71 species of
Ascidiea are found. Towards both the lower and higher depths, the number of deep-sea species
diminishes rapidly, and for level 6-6.5 km C. and F. Monniot note only 8 species. As is apparent from the
data in Table 25 of Appendix II, there are current grounds to consider that there are no less than 20
Ascidiea species living below 6 km.

OSTEICHTHYES

A bottom-dwelling fish was caught for the first time below 6 km by the Monaco expedition by the
Princesse Alice research vessel in 1901 in the Zeleniy Mys trench. This fish was described in 1913 as
belonging to a new genus and species Grimaldichthys profundissimus Roule (now converted to the genus
Holomycteronus, family Ophidiidae). For half a century this remained the deepest sea finding. Only the

1 The Monniot husband/wife team in 1950 isolated 4 genera of single Ascidiae, including the genus Hexacrobylus, and a
special class Sorberacea [Monniot et aI., 1975]. However, they do not indicate which position this class occupies in the
subtype Tunicata, what its relationship is to all the other Ascidiea, and whether the genera included in it belong to one or
different families. Following the traditional system, I have therefore left the genus Hexacrobylus and the family
Hexacrobyylidae in the Ascidiae class.
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Danish Galathea expedition in 1950-1952 was able to find a fish at considerably greater depths, in
theYavan trench at depth 7,160, a specimen of the same species was found
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Pac. so. KpytIHaJI 0AHH01DWla~~ c rny6HH1d 60nee 7 KM B HOBO-BpHTaHCKOM )l(en06e
a - clloTo; 6 - rpacl»rleCK'JI PeKOHCTP~JI[no: Lemche et at, 1976]

llpeACT3.BHTeneH HOBoro poAa H BHAa aCI.UI,uHH H3 ceM. Hexacrobilidae 1 (nOKa eme He OIIH­
caHHbIX) HeOAHOKpaTHO YAa-BanOCb HaXO~Tb BO BpeMJI 3Kcne~mdi Ha "B~TJl3e" B ceBepHoH
qacm THXOro OKeaaa Ha rny6HHax OKono 5 KM. B ,a.aJ1bHeHweM 3K3eMIUIJlp, nO-BHARMOMY,
TOro )ICe BH~ (CM. pHC. 49, B) 6bUl HaHAeH B >Ken06e BonKaHo Ha rny6HHe 6330 M [BenJleB,
MHpoHOB, 1977a, n6n. I, 10]. .

J(aK YKa3bmaIOT neMXe C C03BTOpaMH, KpynHbIe (AO 25 CM), CHAR11tHe Ha cTe6enbKe OAR­
HOtnlble acI.UI~ (PHC. 50), BHARMO OTIlOCJIlI.UIeCJI K AByM BH~M ceM. Corellidae,6bDIH 06­
HapY)lCeHbI Ha 32 4>OTOrpa4>HHX AHa, nORY'leHHbIX B HOBo-BpHTaHcKoM )lCen06e C rny6HH
HeCKonbKO 60nee 7000M. IInOTHOCTb HX noceneHHH COCTaBnlDla B cpeAHeM 1 3K3. Ha 30 M2

[Lemche et al., 1976]. .
ITo AaHHblM K. H <1>. MOHHHO [Monniot e., Monniot F.,1978], HaH60nbwee tlHCJlO BHAOB

rny60KoBoAHbIX aCUH,lJ)di MHpoBOro OKeaHa, H3BeCTHbIX c· rny6HH 60nee 2000 M, npHypoqe­
HbI K ropH30HTy 4--4,5 KM, B KOTOpoM BCTpeqeHbI aCUHAHH 71 BH~. KaK B CTOPOHY .YMeHb­
meIDIH rny6HH, TaK H B CTOpoHy HX ysenHqeHHH 'lRCIlO rny60"KoBOp;HbIX BHAOB 6bICTPO y6bI­
BaeT, H }J)1H ropH30HTa 6-6,5 KM. K H <1>. Mommo OTMeqaIOT nHWb 8 BHAOB. Kax BHAlIO H3
J]'.aHHbIX, npHBeAeHHbIX B TaM. 25 IIpH1IoiKeHHH II, B HaCTOHI.Uee BpeMJI eCTb OCHOBaHHJI CtIH­
TaTb, qro rny6iKe .6 KM 06HTaIOT, BH,D1IMO, He MeHee 20 BHAOB aClUfAHit

PbIBbI - OSTEIClITHYES

BnepBbIe HeCKOJIbKO fny6)Ke 6 KM npHAoHHaH pbI6a 6bITIa nOHMaHa 3Kcne,D1lUHeii MOMa­
KO Ha 3fc "IIpHHuecca AnHca" B 1901 f. B KOTnOBHHe 3eneHoro MbIca. 3ra pbI6a 6bDla B
1913 f. onHcaHa KaK OTHocmuaHCH K HOBOMy POAY H BHAY Grimaldichthys profundissi­
rous Roule (Tenepb nepeBeAeH B POA Holcomycteronus, ceM. Ophidiidae). B TeqeHHe no­
nOBHHbl CTonemH 31'0 HaXO)KAeHHe OCTaBaJIOCb caMbIM rny60KOBOp;HbIM. JlHWb ~TCKOH

JKCneAHUHH Ha "fanaTee" 1950-1952 ff. YAanocb 06Hapy)l(J{Tb PbI6 Ha 3HatIHTellbHO 601lb­
1llHX rny6HHax - B HBaHcKoM )lCen06e Ha rny6HHe 7160 M 6bI1l nOHMaH 3K3eMIIJIJlP TOro )ICe

I Cynpym MOHHHO B 1975 r. BLmenHJlH 4 pona O,D;HHOqHLIX aCUH~. B TOM tlHCJ1e H pon Hexacrobylus, B

OC06LIA K1Iacc Sorberacea (Monniot et al, 1975]. O,ttHaKO OHM He YKa3LmalOT. KaKoe n01l0>KeHHe 3aHH­
MaeT 3TOT KJlacc B nonmne Tunicata, KaKOBO era pancmo co BceMH oCranLHLIMH acUH,tUUIMH (K1Iacc
Ascidiae) H OmOCHTCJI lIH BKJIIQqaeMLIe B Hero PO,tUd K OAHOMy HJIH pa3HblM teMeRCTBaM. n03TOMY
DOKa H, ClIenyH Tpa..a;HUHOHHOR CHCTeMe. OCTaBlImo pan Hexacrobylus H teM. Hexacrobylidae B KJlacce
Ascidiae.
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as in the Zeleniy Mys trough, and at depth about 6,700 m in the Kermadec trench a representative of the
family Liparidae. Both of these findings were only described in detail in 1964 [Nielsen, 1964]. Several
specimens of two Liparidae were caught in 1953-1957 by Vityaz expeditions in the Kuril-Kamchatka and
Japan trenches, including in the latter all the way to depth 7,587 m. Finally, in 1970 the American
expedition on the J. E. Pilsbury caught yet another representative of the family Ophidiidae in the Puerto
Rico trench at depth 8,370 m that is now the deepest depth of catching the fish.

Appendix II, Table 26, gives a list of all the fish species that were caught at depths over 6,000 m.
There are currently 7 known species. All of them are Teleostei of two orders, 3 specieis of Liparidae
from the order Scorpaneiformers and 4 species of two families of the order Gadiformes.

All three Liparidae species are endemic for depths over 6 kIn and have a narrow-local
dissemination in one or two neigtlboring trenches of the Pacific Ocean. These three species are closely
related and were initially [Andriashev, 1955; Nielsen, 1964] classified as one genus Careproctus. Only
further was the species from the Kermadec trench isolated into a special genus Notoliparis, while the
northern Pacific Ocean species (suborder Pseudoliparis) also possibly deserve separation into an
independent genus (see: [Andriashev, 1978, p. 152]). It is important that another two Notoliparis species
were described from later collections of Soviet expeditions from the Antarctic and Subantarctic waters,
and the fish of both species were caught at depths about 5,400-5,500 m., i.e., only 500-600 m above the
formal boundary of the ultra-abyssal zone. One of these species, N. kurchatovi Andriashev was described
near the yet unstudied South Orkney trench, and in the same trawling haul there were also some
invertebrates, typical for the trench ultra-abyssal fauna. Andriashev considers it likely that this species
also dwells in the South Sandwich trench [Andriashev, 1975]. The second of these species, N.
macquariensis Andriashev, has been described from the sub-Anatarctic Macquarie trench whose greatest
depth is about 5.5 kIn [Andriashev, 1978]. It is quite possible that the latter species dwells and is located
even further to the south of the Hjort trench with maximum depth about 6,700 m. Thus, the Pseudoliparis
species are endemic for depths over 6,000 m and for trenches of the northwest Pacific Ocean, and all
known Notoliparis species are disseminated to the south of 35° s. 1. and only in the depth range from
5,400 to 6,770 m.

In contrast to the Liparidae, two of the Ophidiidae representatives that are known from depths over
6,000 m, Abyssobrotula galatheae and Holcomycteronus profundissimus, are also widespread at lower
depths in the Atlantic, Indian and Pacific Oceans. The first of these species is known from 11 findings at
depths from 2,330 to 8,370 m, the second from 5 findings at depths from 5,180 m to 7,160 m. The
dissemination of the third ultra-abyssal Ophiuroidea species, Leucicorus atlanticus, is limited to the
western Atlantic Ocean from which it is known from 7 findings (5 in the Cayman trench, and one in the
Yucatan trough of the Caribbean Sea and in the Puerto-Rico trench area) from depths 4,580 to 6,800 m.

It is well known that some representatives of another family of the order Gadiformes,
Macrouridae, are common at abyssal depths and conduct a bottom-dewelling lifestyle. Okutani [1982]
thus reports that during numerous benthic trawlings by a two-meter beam-trawl in the western part of the
northwest Pacific Ocean trench in 1977-1980 by the Japanese vessel Soyo-Maru the only often found fish
that was not defined to species was a representative of the genus Coryphaenoides (Coryphaenoid fish),
that apparently is fairly common on the ocean abyssal floor. This same publication makes the first report
of catching one specimen of Coryphaenoides by a long-lined crab-basket set at depth 6,180 m, a direct
proof that these fish swim in direct proximity to the bottom, as noted by Okutani.

Information has also been published that bottom-dwelling fish have been observed from
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Figure 51. Fish Found Below 6 kIn
A. Abyssobrotula galatheae [per: Nielsen, 1977]; B. Halcomycteronus profundissimus [per: Nielsen,
1964]; C. Leuicocorus atlanticus [per: Nielsen, 1975]; D. Careproctus (Pseudoliparis) ambylstomposis
[per: Andriashev, 1955]; E. Notoliparis kermadecensis [per: Nielsen, 1964]

bathyscaphes. It is mentioned in brief reports from descents of the French Archimede bathyscaphe to
ultra-abyssal depths of the northwest Pacific Ocean trench [Anonym., 1962, 1963] that the observers in
the bathyscaphe on August 12, 1962 saw several fish on the floor of the Izu-Bonin trench at depth about
9,220 m. When Archimede descended in the summer of 1967 in the Japan trench, a fish similar to
Careproctus was noted at depth 7,220 m [Laubier, 1985]. This observation agrees well with the catch by
the Vityaz expedition in April of the same year at a somewhat lower depth of the Japan trench (about
7,600 m) of a fish that belongs to the new species of the Careproctus genus.
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Plte. 51. PbI6hI, uaRneHHble rny6iKe 6 KM

A - Abyssobrotula galatheae [no: Nielsen, 1977]; 5 - Halcomycteronus profundissimus [no: Nielsen,
1964 J; B - Leucicorus atlanticus [no: HHlIhCeH, 1975]; r - Careproctus (Pseudoliparis)amblystomopsis

[no: AHApH HweB, 1955];J! - Notoliparis kermadecensis [no: Nielsen, 1964]

8

6arnCKa<pOB. B KpaTKIDc. co06mernulx 0 cnycKax <ppaHuy3CKoro 6aTHCKa<pa "ApXHMeA"
B YJIbTPaa6HCCaJlbHbIe rny6HHbI )Ken060B ceBepO-3anaJlHOH tIaCTH THXOrO OKeaHa [Anonym,
1962, 1963] ynOMHHyro, tITO HaxO,nHBurnecR B 6arncKa<pe Ha6nlO.o;aTenH 12 aBrycTa 1962 r.
BH.o;enH HeCKonbKHX PbI6 y ,lU{a 11,n3y-noHHHcKoro iKen06a Ha rny6HHe OKono 9220 M.
IlpH norpy)KeHHH "ApXHMep;a" neTOM 1967 r. B RnoHcKoM )Keno6e pbl6a, nOXO)f(aH Ha
Careproctus, 6blna 3aMeqeHa Ha rny6HHe 7220 M [Laubier, 1985]. 3TO Ha6nlOAeIDIe npe­
KpacHo cornacyeTcH c nOHMKoH 3KCneAHUHeH Ha "BHTRJe" B anpeJIe Toro )Ke rO):¥l Ha He­
CKonbKO 60nbweii rny6HHe HnoHcKoro )KenoQa (oKono 7600 M) pbl6bl, OTHocHIlleHcH
K HOBOMy BHgy pona Careproctus.
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Fish were also successfully observed in the Puerto-Rico trench during descents of the same
Archimede bathyscaphe in May-June of 1964. One fish was noted near the floor during a deeper
submersion of the bathyscaphe at depth 8,300 m [Wolff, 1964; Peres, 1965]. J. M. Peres cites more
detailed information about the bottom-dwelling fish that he observed during submersions to depths 7,250
m. The bathyscaphe floated at this depth above the bottom for about one mile, and during this time Peres
counted about 200 specimens of small fish similar to Careproctus, and also saw three fish of two other
species [Peres, 1965].

Unfortunately, no photographs were made in any of these instances of the fish that would allow a
reliable determination. However, a catch of Abyssobrotula galatheae in the Puerto-Rico trench at
approximately the same depth at which the fish was observed from the bathyscaphe is a conf irmation of
these observations. It is quite likely that the fish will be caught later at even greater depths. The report of
Jacque Piccard [1960; Piccard, Dietz, 1963] that during a descent of the Trieste bathyscaphe to the bottom
of the Mariana trench on January 23, 1960, he and his companion, D. Walsh, through the porthole at
depth 10,912 m on the floor saw a flat flounder is apparently erroneous. It is more likely that they
assumed that the fish was another animal, most likely a large Holothurioidea [Wolff, 1961].

It is interesting that when bait is placed on the ocean floor at abyssal depths and is photographed,
the resulting photographs show that quite a few fish of several species almost always gather at the bait,
Macruridae, Brotulidae, Zoarcidae, and Liparidae [Hesler et aI., 1978]. These fish clusters at the benthic
bait are easily visible, f or example, on the photographs at depth 5,856 m in the northwest Pacific Ocean
(34°03' n.l., 163°59' e.l) [Dayton, Hessler, 1972] and at depth 5,861 m on the edge of the Philippine
trench (9°53' n.l., 127°43.8', e.l.) [Hessler et aI., 1978]. The authors of the latter publication have also
noted similar fish clusters at benthic bait in the abyssal zone near the Chile trench (see Fig. 36). These
authors, however, make special note that they never noted fish gathered near bait lowered to trench ultra­
abyssal depths (6,717 and 7,196 m in the Chile trench, near 9,600 m in various parts of the Philippine
trench, and 10,500 m in the Mariana). Insofar as these observations were made not only at the maximum
depths (9,600-10,500 m) where the fish possibly do not penetrate at all, but also at lower depths, where
the possible existence of the fish has been proven, it has to be hypothesized that although the fish live in
the ultra-abyssal trench depths, there are very few of them and their populations are very sparse.
Illustrations of ultra-abyssal fish are given in Fig. 5.1.

Chapter 5.
GENERAL CHARACTERISTICS OF THE COMPOSITION OF

THE TRENCH BENTHIC FAUNA

It is apparent from the data cited in the previous chapter that more or less numerous
representatives of the overwhelming majority of the large taxonomic groups have now been found in the
benthic fauna populating the depth over 6 km of the free-moving marine organisms living on the floor or
near the bottom.

In addition to bacteria and Protozoa (Foraminefera, Xenophora) below 6 km representatives were
found of 17 types and 37 classes that belong to approximately 210 families and more than 400 taxons of
the genus rank (several genera represented by two suborders). There are approximately species
definitions already known for 720 forms, but some of these species have not yet been described. Of these
720 taxons,
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660 are species rank. benthic or bottom-dwelling species, 58 are true pelagic, not related to the bottom
(Hydromedusae, suborder Calanoida from the Copepoda, family Halocypridae from the Ostracoda,
suborder Hyperiidea and some representatives of Gammaridea, mainly Hyperiopdsidae from the
Amphipoda).

The number of species that are known from different trenches is indicated in Table 8 (the total
number of species in this table is less than the formal sum for the trenches since many species are found in
several trenches).

GROUPS ABSENT AT DEPTHS BELOW 6 km

Of the free-living marine benthic animals none of the Protozoa have been found below 6 km,
Infusoria, and of the Metazoa, Calcispongia, Ctenophora, Kinorhyncha, Kamptozoa Merostomata (order
Xiphozura), Phoronoidea, Pterobranchia and Acrania, as well as benthic Decapoda (suborder Reptantia).

As for the Infusoria and Kinorhyncha, it is difficult to say whether or not they really penetrated to
depths over 6 km or were not found here because it is necessary to use special collection methods that
have only been to be used in deep-sea research to find these extremely small animals that have a very
delicate structure. Until comparatively recently, these groups were not known at all from great depths and
only in 1966 was Kinorhyncha found at depths to 4,690 [Thiel, 1966].

From depths over 6 km some groups that are now detected at these depths were also not known
comparatively recently (Turbellaria, Oligochaeta, Gastrotricha, Tardigrada, marine Acarina, shrimp,
Brachyopoda).

Benthic Ctenophora, Kamptozoa, Xiphosura, Phoronidea, Pterobranchia and Branchiostoma, are a
fairly small and exclusively or predominantly shoal group. The absence of animals from these groups
below 6,000 m is therefore not unexpected: apparently they are really incapable of penetrating to these
depths. Among the Calcispongia and benthic Decapoda only a small percentage is species adapated to
life in the abyssal, and none have been found below 5,200 m. It is possible that these two groups are the
first in an essentially continuous series of those selected from the fauna under the influence of pressure as
the maximum depths are reached.

There is currently no possibility of making a specific comparison of the species diversity of the
abyssal and hadal fauna since there is no summary information about the number of types of abyssal
fauna based on the numerous data of the last decade regarding the very diverse fauna in the hydrothermal
outcroppings, and apparently, the very unique fauna of the underwater ridges and numerous underwater
mountains of which a special study has only been started recently. One can only state that the hadal fauna
as a whole is at least 3-4 times lower in diversity to the abyssal fauna.

ENDEMISM

The degree of species endemism for the entire benthic and bottom-dwelling fauna of depths over 6
km averages 56%. Endemism for the real pelagic fauna is somewhat lower, averaging 41 %. However, as
indicated in Chapter 4 for individual groups of animals (see Figs. 28-32, 40-44) and as is clear from Fig.
52, the total degree of endemism for all benthic Metazoa increases naturally with depth. Depths 6-7 km
as already noted repeatedly are transitional between the abyssal and hadal, and are characterized by the
least degree of fauna endemism compared to the deeper levels. The mean degree of species endemism for
level 6-6.5 km is 26%.
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Figure 52. Vertical Dissemination of Benthic and Bottom-Dwelling Metazoa
Known from Depths over 6 Ian (A) and Change with Depth in Number of

Species (1) and Percentage of Endemics (2)- (B)

Figure 53. Change in Species Endemism of Benthic Fauna (%) with Depth in Trenches of Temperate (A)
and Tropical (B) Latitudes of Pacific and Indian Oceans

Numbers in parentheses are the number of species analyses for each kilometric level
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PIle. 52. BepTHKaJILHOe pacnpoCTpaHeHHe nOHHbIX H "PH- 6
nOHHblX Metazoa, H3BeClHbIX C rny6HH 60nee 6 KM (A), ~
H H3MeHeHHe C rny6HHoR lIHCna BH.O.OB (1) H npOueHTa ~ 7

3H,O,eMHKOB (2) - (5) 'i ~
'l~" 6
,~~

PHC. 53. H3MeHeHHe BHAOBOrO 3HJJ.eMH3Ma AOHHOR~ 9
4>ayHbl (%) C rny6HHoR B ')I(eno6ax yMepeHHbIX (A) H
TpODHtleCKHX (5) IllHpOT THxoro H I1HJ:ufRcKoro OKea.HOB 10
tIHC118 B CKo6K8X - K01Dt'leCTBO BKUOBblX onpeAeneHHH

11)111 K~oro KHnoMeTPOBoro ropH30HT8 11

ECTeCTBeHHO n03ToMY, tITO HaHMeHblllHe nOKa3aTenH 3HAeMH3Ma (OT 20 ~o 28%) xapaK­
TepHbI ,D,1UI q>aYHbI )Ken060B (llepyaHcKHH, XbOpT) H KOTnOBHH, TpanoBbIe nOBbI B KOTO­

pbIX npoBoAHIlHCb nH1llb B ropH30HTe 6-6,5 KM (Ta6n. 8). HaH60nblllHH npoueHT 3HAeMH­
KOB (86-100%) CBoHcTBeH )Ken06aM, B KOTOpbIX H Cpe~HjUI rny6HHa nOBOB 6bma HaH­
60nbUIeH (ToHra, MapHaHcKHH, <I>HJ1HnnHHcKHH). ,UrUI Bcex OCTanbHbIX )f(en060B JHAe­
MIDM HX q>aYHbI Kone6neTcH OT 37 AO 81 %, npHtIeM 3TH pa3nHtIWi He cornacylOTcH C pa3-
nHtlHHMH B cpenHeH rny6HHe nOBOB. .

llpH aHaJ1H3e AaHHbIX Ta6n. 8 6pocaeTcH B rna3a pa3nHtIHe Me)f(J];y )f(eJ106aMH yMepeH­
HblX H TpOnHtleCKHX lllHpOT. ,IlrIH npoBepKH Toro, HaCKonbKO 3aKOHOMepHbI 3TH pa31lH"
tIHH, H npOBen cpaBHeHHe H3MeHeHHH CTeneHH JHAeMH3Ma no rrry6HHe nnH AByX rpynn
>Keno60B, rny6HHbI KOTOpbIX npeBbnIlalOT 7 KM. B nepBylO rpynny 6billH BKnlOtIeHbI Bce
)KeJIo6a, pacnOnO)f(eHHbIe B yMepeHHbIx lllHpoTax: ATIeyTcKHH, KypHno ..KaMtlaTCKHH, HnOH"
CKHH, Hn3y-EoHHHCKHH, KepMaJJ,eK H QHJ1HHCKHH (65 TpaneHHH Ha rny6HHax AO 10 KM) ­
co cpe~HHMH nOKa3aTenHMH 3HJ:(eMH3Ma OT 42 ]1,0 59%. nOCKonbKY Bce ;JTH )Keno6a pac­
nOnO>KeHbI B THxoM OKeaHe, B cpaBHHBaeMYIO rpynny )f(en060B TponHtleCKHX lllHpoT
6bIJIH BKJIlOtIeHbI TaK)f(e TonbKO THXOOKeaHCKHe. >Keno6a - BonKaHo, MapHaHcKHH,. lin,
nanay, PIOKIO, <I>HJIHnnHHCKHH, ByreHBHJ1bCKHH, HOBO..re6pHACKHH, TOHra, a TaK)f(e Ha­
XOAHlUHHCH B Henocpe,n.cTBeHHoH 6nH30cTH K THxoMy oKeaHY RBaHcKHH )KeJI06 (55 Tpa­
neHHH Ha rny6HHax AO 10 730 M) co cpe~HHMHnOKa3aTenHMH 3HneMH3Ma OT 54 no 100%.
113 :nOM rpynnbI 6bUl yMbIlWl eHHO HCKnlOtIeH :>KeJ106 EaHna, xapaKTepH3ylOlllHHclI cpe~H

)f(eI1060B TponHllecKHX WHpOT HaHMeHbllleM CTeneHblO 3HAeMH3Ma ero q>aYHbI (43%) J 'ITO,
B03MO)f(HO, YKa3bIBaeT Ha ero OTHOCHTenbHYIO MonOAOCTb (CM.: [EenlleB, 19666, 1972;

113
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It is therefore natural that the least endemism indicators (from 20 to 28%) are characteristic for the fauna
of trenches (Peru, Hjort) and troughs in which trawling catches were only made in the 6-6.5 kIn level
(Table 8). The greatest percentage of endemics (86-100%) is inherent to the trenches in which the mean
depth of the hauls was the greatest (Tonga, Mariana, Philippine). The endemism for all the other trenches
fluctuated from 37 to 81 %, and these differences do not agree with the differences in the mean depth of
the catches.

Analysis of the Table 8 data indicates a remarkable difference between the trenches in the
temperate and tropical latitudes. In order to verify how natural these differences are, I compared the
changes in the degree of endemism over depth for two groups of trenches with depth over 7 kIn. The first
group included all the trenches in the temperate latitudes: Aleutian, Kuril-Kamchatka, Japan, Izu-Bonin,
Kermadec and Chile (65 trawlings at depths up to 10 kIn) with mean endemism indicators from 42 to
59%. Insofar as all of these trenches are located in the Pacific Ocean, only Pacific Ocean trenches were
included in the compared group of tropical latitude trenches, Volcano, Mariana, Yap, Palau, Ryukyu,
Philippine, Bougainville, New Hebrides and Tonga, as well as the Yavan trench which is in direct
proximity to the Pacific Ocean (55 trawlings at depths to 10,730 m) with mean endemism indicators from
54 to 100%. The Banda trench was intentionally omitted from this group because it is characterized
among the tropical latitude trenches with the least degree of endemism of its fauna (43%), which possibly
indicates its relative young age (see: [Beliaev, 1966b, 1972;
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TABLE 8.
NUMBER OF SPECIES OF BENTHIC AND BOTTOM-DWELLING

METAZOA KNOWN FROM VARIOUS TRENCHES FROM DEPTHS
OVER 6 kIn AND DEGREE OF ENDEMISM, %

Key:
1. Trench
2. Number of trawling hauls
3. Mean haul depth, m
4. Number of species analyses
5. % of endemic ultra-abyssal species
6. Approximate number of undefined species
7. Aleutian
8. Kuril-Kamchatka
9. Japan
10. Izu-Bonin
11. Volcano
12. Mariana
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13. Yap
14. Palau
15. Philippine
16. Ryukyu
17. Bougainville
18. New Hebrides
19. Tonga
20. Kermadec
21. Peru
22. Chile
23. Banda
24. Hjort
25. Yavan
26. South Sandwich
27. Romanche
28. Puerto-Rico
29. Cayman
30. Pacific Ocean troughs
31. Atlantic Ocean troughs
32. Total
33. About

Belyaev, 1972]). The results of this comparison are shown in Fig. 53, from which it is evident that a
significantly greater species fauna endemism is inherent to the tropical latitude trenches than to the
temperate latitude trenches.

The mean indicators of fauna endemisms of a certain trench, in addition to the depth, is also
affected to a certain measure by the degree of study of the various groups of animals, insofar as they have
an inherent varying degree of endemism (Table 9), in other words, a varying rate of isolation from the less
deep-sea fauna, apparently due to varying rates of evolution (differences in the rate of species
differentiation) at ultra-abyssal depths. However, the differences in the population composition could
hardly be the reason for such a distinct difference between the endemism in the temperate and tropical
latitude trenches. It is still unclear how to explain this difference.

The low degree of fauna endemism in the South Sandwich trench (37%) may be explained by its
location in the cold sub-Antarctic region which is generally characterized by a rise in deep-sea animals to
shallower depths that are usually not characteristic for them.

Trench fauna endemism at the genus taxon level (see Table 9) fluctuates in different classification
groups from 0 to 26%, averaging 10%. The list of endemic genera is given in Table 10.
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TaC5DHWl8

'lHcno aMOB MIIorOKneTo..ax AO...1X R npa.qOHHWX *HJJOm.lX.
H38eCTH.1X H3 paH.1X weJlO&B C. rnyt5RR t50nee 6 ICM H CTeD•• ~~eMll3Ma.%

>KenotS lIHcno meH- Cpe.tUUIJi rny- tlHcno BH~O· ~3~eMlAHWX 0pHeHTHpoBOq-
IUaIX TpanOBhlX tiHHa nOBa, M BWX onpe~ene- ympaatSHCCam.- Hoe 'lHC1IO He on-

I nOBOR
-\. i

JOdi If HhIX JlH~OJl pe~enelDl.1X

~ RH.tlOB ,

Belyaev, 1972]). Pe3ynbTaTbl 3Toro cpaBHeHiul npHBeAeHbl Ha pHC. 53, H3 KOToporo BHA­

HO, 'CIO )l(eno6aM TpOnHtleCKHX. WHpOT CBoHcTBeH Ha Bcex rny6HHax 3HatlHTenbHO 60nbwHH

BHAOBOH 3ImeMH3M HX 4>ayHbl, tleM >Keno6aM yMepeHHhlX WHpOT•.

KpoMe rny6HHbl, Ha cpenHHe nOKa3aTenH CTeneHH 3H~eMH3Ma 4>ayHbl Toro HJ1H HHoro

'>Keno6a B KaKoH-To Mepe BnHReT H CTeneHh H3y'leHHocTH pa3Hblx rpynn :>KHBOTHbIX. no­

CKonbKY HM CBOHCTBeHHa pa3HaR CTeneHb 3HneMH3Ma (Ta6n. 9). HHatle rOBopH pa3nHtlHaJl

CKOl'OCTb o60c06neHHR OT MeHee rny60KoBonHoH <t>ayHbl, BHAHMO 06ycnoBneHHaR pa3­

HbIMH TeMnaMH 3BonlOUHH (pa3nHllHRMH B CKOPOCTH BHAOBOH ~H4>4>epeHUHaUHH) Ha

ynbTpaa6HCcaJIbHblX rny6HHax. O,u.HaKo pa3nHlUUI B COCTaBe )l(HBOTHOro HaceneHHH e~Ba

nH MOryT 6brrb npHtlHHOH CTonb tleTKOrO pa3nH'IHJI Me)I(Ay 3H~eMH3MOM B )l(en06ax yMe­

peHHhIX H TpOrmtleCKHX. WHpoT. qeM 06"bJlCHHeTCH 3TO pa3nHtlHe, nOKa HeRCHO.

ManaH CTeneHh 3H~eMH3Ma .4>aYHhI I<hKHo-CaH,nBHtleBa >Keno6a (37%), B03MO)KH0,

06"bHCHReTCH ero npHYpotleHHOCTblO K xonoAHoMY cy6aHTapKTHtleCKoMY paHoHy, WIJI
KOToporo Bo06me xapaKTepeH nOA"beM rny60KoBonHhlX )l(HBOTHhIX Ha 06bItffiO HecBoHCT­

BeHHhle HM MeHbllDle rny6HHbl.

3HneMH3M 4>ayHhl )l(eno60B Ha ypoBHe TaKCOHOB po~oBoro paHra (CM. Ta6n. 9) KO­

ne6neTcR B pa3HhIX CHCTeMarntleCKHX rpynnax OT 0 AO 26%, a B cpe~HeM COCTaBnHeT 10%.
CnHooK 3H~eMHtlHhIXpOnOB npHBe.neH B Ta611. 10. .
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7 7018 59 42 25
26 7791 189 50 43
11 6971 98 53 38
8 7934 40 48 24
4 7311 13 54 17
9 8994 12 100 12
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TABLE 9.
SPECIES AND GENUS ENDEMISM OF THE MAIN GROUPS OF

BENTHIC METAZOA DWELLING AT DEPTHS OVER 6 kIn

Key:
1. Group
2. Species taxons
3. Number of analyses
4. % of endemics
5. Genus taxons
6. Number of analyses
7. % of endemics
8. Other
9. Other groups
10. Summary data
* Without consideration for the purely plankton genera and genera in groups only defined to the family
level.
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Ta6nHUa 9

BHAoBOH HPOAOBOA 3HAeMIDM OCHOBHhlX rpynn AOHHhlX MHOrOKneTOqat.lX )fQ{BOTHhIX,
OfiHTaJODnIX Ha rnyfiHHax fionee 6 KM

rpyrma TaKCOHblBHAOBoro paRra
..:t

TaKCOHbl pOAOBoro paHra 5.
I tlHcno onpe.ae- %3~eMHKOB tlHcn? onpeA;' ~ 3H1J-eMHKOB

neHHit 3 't neHHH 7

POA / "" PacnpoCTpaHeHHc tIHcno BHAOB -

~ rny6HHa, M ~
Haxo)I(Aemdi

>Ken06 S
1 2 3 4

.r
11

14
o
7
9
11
26
15
10
7
10
9

10

50
10
15
34
28
41
33
20
30
10
93

364*

40
30
40
63
78
68
68
69
49
76
43

~6,4

73
13
53
122
35
S6
47
56
53
29
123

660

Hydroidea
~

*Yoragonema Naumov n r KK nOB 8700-6800 1-1
Actiniaria

*Hadalanthus Carlgren Kep 6660'-6770 1-1
Polychaeta

AL. ((VI,( Cit
Bathyedithia Pettibone Anq' 6810-7880 1-4
Bathykermadeka Pettibone ~OH, I\ep, 6660-8720 1-8

6&,-iil '1.' (10210?)
Bathy~urila Pettibone KK, nOH, cbHJ1 6600-8400 1-4
*Bathilevensteinia Pettibone TOR roll 9735 -9875 1-1
*Bathimariana Levenstein PJoKIOItVtI 7440-7450 1-1
Macellicephaloides KK, R'noH,J"4 p 6150-10710 8-18
Uschakov MMap,IOC$S
Yitjazia Uschakov KK, R'noHJAP 6150-8100 1-6

Copepoda

Puchinia Yyshkvartzeva n P KK 8500-6000 1-2
• Herdmaniopsis Brotzkaja C-3 KOTJ1 To 6076 1-1

Isopoda "'" +j"fIl\j4

• Arybalurops Garno RnoH ~14f' 6380-6450 1-1
Ausuoniscoides Bn-stein Eyr 8" 6920-9043 1-3
*Nannoniscidae gen.n.Wolff KaAMaHcA 6800 1-1
*Nannoniscidae gen. n. Wolff np,,~ 8330 1-1
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TaKcoHbI poAoBoro paHra, 3HAeMH'lHhle AnR r.ny6HH t)onee 6 KM

*Be3 yqeTa qHCTO nnaHKTOHHblX pOAOB H pOAOB B rpyrmax, onpeAe1IeHHblX 1IHWIt 1J.0 CeMeHCTBa.

Polychaeta
Echiuroidea

.Tanaidacea
lsopoda
Amphipoda
Gastropoda
Bivalvia
Holothurioidea
npo'IHe Echinodermata V
Pogonophora G
npo'IHe rpynnLl I

CyMMapHLle ,u.aHHbIe /1)



Ta6nH~ 10 (oKOJl1l8HJle)

.I 2 3 4

Amphipoda /)LI- iON
Bathyschraderla Dahl ~.~~TOH 6960-9990 2~11

Metaceradocoides Bust. et Vinogradova KK, , HB.IS 6600-8345 1-9
~ Map. JIn Y

*Steleutera Barnard nepP 6324-6328 1-1
*Eusiridae gen. n.('?) Dahl Kep 6960-7000 1-1

Gastropoda N- III TfUJ~ I,.;{

AbYss>bela Kantor et SYSlev C-3KOTn To 6096-6127 1-2
Aenigmabonul Moskalev KK 6090-8120 1-2
~nusMoskalev KK. TOH roN 8240-9530 1-6
Calliloncha Lus KK, HBza 6770-8120 2-2
Caymanabyssia Moskalev KaAMaH CA 6740-6800 1-2
KurilohadaHa Sysoev et Kantor KK. 1InoH~A" 6156-8430 2-9
*Pa.racaJ1iloncha Lus KK 8035-8120 1-1
*TuskarorJa SYSlev KK N-IN"~CA61i 7210-7230 1-1
Vitjazine11a Sysoev KK. C-3 KOTn To 6090-6135 1-2

Bivalvia

ParayoldieDa FDatova \FliP
.., nOApoA Intercalarla Filat. et Schfieico KK, JlnO~CII.C 7350-7710 1-4
7 nOApoA ParayoldielJa s. str. KK, H ~ JIK, 6330-10190 7-23MaP,i pt...

PI-r:- C%»Hn, IOC 5 S
i'JIOAPOA Polycordia (Angustebranchia) KK 8060-9335 . 6-11

Ivanova rDN
Nuculanidae gen. n. Filatova TOH"Kep 8928-10687 1-2
*Nucu1anme gen. n. Filatova RB)' 6820-6850 1-1

Asteroidea RYU PLP
Lethmaster Belyaev PIoKIO, C!>Hn 6460-7880 1-5

Ophiuloidea Ai- :r/tP

If
Abyssura Bel. et Litvinova An, KK, .SInoH 6156-7295 1-5

Holothurioidea NB 8~ Nil
Hadalothuria Hansen· HB, Eyr, Hf, KK 6758-9530 1 (21) -4 +

+ 4>oT08
*Psycmopotidae gen. n. Belyaev KK 9170-9335 1-1

Pogonophora

*Cyclobrachia Ivanov Eyr ~fi- 7974-8006 1-1

Osteichthyes
~IIP7fIOAPOA Careproetus (Pseudolipub) KK, .RnoH 6156-7587 2-4

Andriashev

·MOHOTHmAeCKHe PO~I,H3BeCTHble no Op;HOMY HaXO*AeHHlO.

n p H M e q a H He. n - nenarH'leCKHe PO,tU.I; otnaftcHeHHe COKp81.QeHHbIX H83B8HHH )l(eno60B CM. B fipnno­
)1(elDlH.
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Three endemic subfamilies for depths over 6 kIn are known from the family taxon rank. Two of
them were isolated [Pettibone, 1976] in the Polynoidae family from Polychaeta, Macellicephaloidinae
and Bathyedithinae, and one in the Porcellanasteridae family from Asteroidea [Beliaev, 1985a],
Lethmasterinae. Additionally, in different groups there are at least 10 known genera disseminated not
only in the trenches, but endemic for depths over 5 or 5.5 kIn at which they dwell near the corresponding
trenches. Two families have this same dissemination, Gigantapseudidae Kud.-Past. from Tanaidacea
(5,460-7,880 m in the Philippine trench region) and Vemidae Moskalev et al. from Monoplacophora
(5,607-6,489 m in the Peru trench region).

Chapter 6
VERTICAL DISSEMINATION

DEGREE OF EURYBATHICITY

It was apparent from the previous chapters that the ultra-abyssal benthic fauna are not unique in
the entire depth range from 6 to 11 kIn and could reveal some laws governing its change as the depth
increases. The total number of species in all taxonomic groups of animals diminishes with depth, while
the percentage of species endemic for the zone as a whole increases. As the depth rises, there is also a
change in the species composition. The species that dwell not only in the ultra-abyssal, but also in the
overlying zones (abyssal, bathyal, sublittoral) generally do not penetrate below the upper ultra-abyssal
levels (see Fig. 52).

The extremely eurybathic species with vertical range from sublittoral or bathyal to ultra-abyssal
comprise only 19% of the total number of species living in the trenches. The total range of vertical
dissemination of these species is 5-6 kIn or even more, but generally their most shallow and the deepest
populations ~e separated by broad hiatuses (e.g., three species of Teredo, Pogonophora Siboglinum
caulleryi, some Polychaetae, Sipunculoidea, Tanaidacea from the Crustacea, etc.). This dissemination in
various instances may apparently be explained by different reasons. In some instances it is apparently a
matter that a certain species group needs a thorough systematic revision which could mean (as has
already happened) that the species which are now considered widespread and eurybathic, really are a
combination of several species with more local dissemination. It should also be taken into account that
the approach to determining the species volume could differ severely among various researchers. In
other instances, we are likely dealing with species that have penetrated the trench depths comparatively
recently; the species differentiation of isolated populations living at different depths in these instances
may not go beyond a biochemical or physiological level, and not reach morphological differences·, or
these differences are so slight that they may be revealed only in a reliable comparative study of
variability within different populations, which, unfortunately, is most often impossible for deep-sea
species due to the lack of material. Finally, as mentioned in Chapter 4, in some instances, we are dealing
with so-called "guest" species that are capable in the adult state

1 Hessler et al. [1978] assume a similar explanation regarding Amphipoda Hirondellea gigas that are widespread in many
trenches at depths 7-10.5 km, but are still unknown beyond the trenches at abyssal depths. No morphological differences have
been noted between the representatives of different trench populations.
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of existing temporarily at great depths (e.g., some Teredo), but are incapable of reproducing at these
depths.

As for the abyssal-hadal species, more than half of them are species with vertical dissemination
range from less than 2 or 1 km. Stenobathic species dominate to an even greater degree among the ultra­
abyssal endemics. It is true that almost 65% of the endemics are now known only from a single typical
finding (although often fairly numerous specimens have been described). However, repeated findings
usually only slightly increase their dissemination range. There are currently 130 known endemic species
from more than one finding. They are distributed as follows according to the degree of eurybathic nature

Range of vertical % of species Range of vertical % of species
dissemination, m dissemination, m
Less than 500 22 1,500-2,000 16
500-1,000 24 2,000-3,000 11
1,000-1,500 22 Over 3,000 5

Thus, only 1 species of Holothurioidea, Prototrochus bruuni, has a vertical range over 4 km
(6,487-10,687 m), but this species is clearly combined and needs revision. The other most eurybathic
species belong to the near-bottom Amphipoda that are capable of swimming well even in the water mass.

VERTICAL ZONALITY

Thus, among the species whose vertical dissemination data may be considered more or less
reliable (abyssal-hadal species and endemics in trenches known from more than one finding), the range
of vertical distribution for 85% does not exceed 3 km, and for 66% 1 or 2 km. This determines the
vertical change in species composition and the existence of vertical zonality within the hadal zone. Back
in 1966 [Beliaev, 1966a, b] I suggested dividing this zone into three subzones: upper, 6-7 km
(transitional between abyssal and hadal), middle, 7-8.5 km, and lower, below 8.5 km. The newly
gathered data have changed little in this respect. Perhaps the transitional nature of the 6-7 km depths,
and especially the 6-6.5 km level is only clearer. It may be additionally noted that the boundaries of
these subzones to a certain degree are conditional and could be shifted slightly in different trenches, and
especially for animals of different taxonomic groups. It is not excluded that the boundary of the middle
and lower subzones could sometimes pass somewhere between 8.5 and 9 km.

Table 11 gives information about the greatest depths for finding animals of different classification
groups (rank of classes-orders) that are known from the deep-sea trenches. These same data,
summarized for five-hundred meter levels are given in Fig. 54. It is apparent from the figure that within
the ultra-abyssal zone not only does the number of species decrease with depth, as previously shown, but
also the number of large taxonomic groups. The clearly pronounced stages in the fauna of large groups
that drop out of the composition as the depth increases determines the uniqueness of the fauna of
different subzones. Representatives of 55 major groups are known from the upper level 6-6.5 km, and
representatives of only 8 such groups belonging to 7 classes (possibly, also representatives of yet
another, possibly eighth class, Gastropoda, but only empty shells of these mollusks have been found at
these depths) penetrate to maximum depths over 10.5 km. Residue from the fauna of major taxons are
more extremely pronounced in the level 8-8.5 km, which agrees well with the confinement to 8.5 km fo
the boundary between the middle and lower hadal subzones.

Polychaeta and Holothurioidea from the Metazoa found in almost all the hauls are foremost in
frequency of encounter for all the subzones.
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Figure 54. Maximum Depths of Penetration of Different Groups of
Animals, Summarized at 500-meter Levels

Key:

Paste in key from original text

Then in frequency of encounter in the entire ultra-abyssal zone follow (in decreasing order), Bivalvia,
Actiniea, Isopoda, Amphipoda and Gastropoda. All of these zones are also characteristic for Echiuroidea,
Crinoidea and Pogonophora.

In the upper subzone, and especially in its upper 500-meter level, in addition to the groups that are
characteristic for all subzones, Ophiuroidea, Asteroidea, Spongia and Ascidia are very common. The
importance of these groups diminishes sharply at greater depths.

Differences in the fauna of the three subzones are also revealed in a comparison of the quantitative
abundance (population) of benthic animals of different taxonomic groups (fig. 55). It is clearly seen from
this figure that representatives of only two classes, Holothurioidea and Bivalvia, dominate in the ultra­
abyssal fauna as a whole, and especially in its middle and lower subzones. If one takes into consideration
the comparatively large dimensions of the Holothurioidea, then combined with their high population, this
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9.

7

10

11"""-------------------

\fclCTOTe BCTpeqaeMOCTH BO Been yl1bTpaa6HCCaJIbHOn 30He cIIeAYJOT (B nopH~e y6bIBaHIDI)

AByCTBoptJaTble MOJInIOCKH, aKTHHHH, H30nOAbI, aMq,HnOAbl, 6PlOXOHOfHe MonnIOCKH,

)ln1l BceH 30HbI xapaKTepHbI TaK>Ke 3XUYpMbI, cTe6enbtJaTble MopCKHe IIHJIHH H norOHO­

q,Opbl.

. B BepXHeH nOA30He, H OC06eHHO B ee BepXHeM nHTHCOTMeTpoBOM fOpH30HTe, HapHA}'

e rpynnaMH, xapaKTepHbIMH ,nIUI Bcex nOA30H, OtJeHb 06hItlHbI Oq,HYpbl, MopCKHe 3Be3AbI,

ry6KH, aCUHJJ;HH. Ha 6011biI.IHX rl1y6HHax 3HaqeHHe 3THX rpynn pe3KO y6bIBaeT.

Pa3IIH'lHH B <payHe Tpex' no,n30H BbIHBJIHIOTCH H npH cpaBHeHHH KOIIHtJeC1BeHHoro 06H­

IIHlI (qHC1IeHHOCTH) ,nOHHhIX iKHBOTHblX pa3HbIX CHCTeMarnqeCKHX rpynn (pHC. 55). 113

3Toro pHcyHKa XOpOUlO BHAHO, lITO AOMHHHpylOT B yIIbTpaa6HccanbHOH <payHe B uenOM

H OC06eHHO B ee cpe,nHefi H HH)f(HeH nOA30Hax npeACTaBHTeIIH IIHllIb ABYX KIIaCCOB - rOIIO"

TypIDi H AByCTBoptJaTbIX MOl1l1IOCKOB. EcnH)I(e yqeCTb CpaBHHTenbHO KpynHble pa3MepbI

rOl1orypHH, TO B eOqeTaHHH e HX BbICOKOAlIHCJIeHHOCTblO 3TO 06yCIIoBl1HBaeT HX nep­

BeHCTBYJOLUYIO POIIb B <payHe )l(eIIo60B no BceM KOJ1Ht1eCTBeHHbIM nOKa3aTenllM (BCTpe­

qaeMOCTb, qHCneHHOCTb, 6HoMacca).

<I>ayHa BepXHeH (nepexo,a.HoH) nOA30HbI He TonbKO ropa3,a.0 pa3Ho06pa3Hee no eBoeM}'

cocTaBy, HO H 3HallHTenbHO OTnHllaeTCH or <payHbI 60J1bllIHX rny6HH no KOJ1Ht1eCTBeHHOMY

COOTHOWeHHJO B HeH pa3HbIX CHCTeMaTHqeCKHX rpynn. f0J10TypHH XOTH H CTOHT no qHC~

neHHOCTH Ha nepBOM MecTe, HO COCTaBJ1HIOT nHlllb OKono O,a.HOH qeTBepTH HaeeneHIUI 3TOH

nOA30HbI, .,I:(anee, KpOMe ABycTBopllaTbIX MonnIOCKOB, 60nbmylO POJ1b KrpalOT 0<PHYPbl

H nOJ1HXeTbI, a B ropH30HTe 6-6,5 KM TaK)I(e eHnyHKyJ1HJ].bI. B 3TOM ropH30HTe nepe­

lIHCJIeHHble nHTb rpynn COCTaBJ1HJOT no lIHCJIeHHOCTH 60J1ee 70% Bcex MHOrOKneTOtIHblX

>KHBOTHbIX.

Ponb cHnyHKynHJJ; npaKTHlIeeKH CXOAHT H"a HeT rny6>Ke 7 KM, oepHYP - rny6>Ke 7~ KM,

fny6)f(e 10 KM pe3KO B03paCTaey POJ1b no lJH~neHHOcTH aKTHHHH, rnaBHblM 06pa30M 3a

ClIeT 3HallHTenbHOro pa3BHTHH Ha 3THX rJ1y6HHax B MapHaHcKoM H <I>H1IHnnHHCKoM :>KeJ10­

6ax npeACTaBHTel1eH ceMeHcTBa ranaTeaHTeMH));.

CneAyeT emepa3 orOBopHTb, liTO Bce npHBe,a.eHHble nOKa3aTeJ1H OCHOBaHbl Ha Tpa­

nOBbIX ynoBax, OAHaKO HeKOTopble )l(HBOTHble (B OCHOBHOM npHJJ;OHHble) J1erKO H36eraIOT

nOHMKH TpanaMH, 'ITO He n03B0J1Her CK0J1bKO-HH6YAb ,a.OCTOBepHO CYWiTb 06 HX tIHcneH­

HOCTH. Ha MaKCHMaJlbHblX rJ1y6HHax 3TO, HanpHMepJ OTHOCHTCHK xopowo llJ1aBalOlUHM

npHUOHHbIM aM<pHnOnaM. TOJ1bKO Hcnonb30BaHHe 60nee cOBpeMeHHblx MeTOAOB nOBa

H HaMIOAeHHH (noBywKH e npHMaHKoH; npHMaHKH, KOHTpoJ1HpyeMble <poroKaMepoH)

n03BonlUI0 BnepBble yCTaHOBHTb, liTO aM<pHIlOAhI KpaHHe MHOfOllHC1leHHbI Ha rny6HHax

9,5-10,5 KM B <J)HJIHnnHHCKOMH MapHaHcKoM )KeJIo6ax [Wolff, 1976a; Hessler et al.,
1978]. TOJ1bKO B nOBywKy C npHMaHKoH y.uanocb BnepBble nOHMaTb HeCKOJ1bKO rny6)1(e

6 KM H pbI6y H3 ceMeHcTBa MaKpYPHA [Okutani, 1982].

Puc.~~:r::an':ern~::~OBeHHJI
pa3HhIX rpynn )l(HBOnlblX, CyMMHpO HHLIe no

5OO-MeTpOBhIM ropH30HTa
1 - Alcyonaria, Madreporaria, Monoplacophora,
Septtibranchia, Decapoda Natantia; 2 - Hyalospon­
gia, Pennatularia, Tardigrada, Sipuncula, Acari­
formes; 3 - Turbellaria, Nemertini, Olj,gochaeta,
Hirudinea, Pantopoda, Loricata, Scaphopoda,
Echinoidea; 4 - Priapulida, Cirripedia, Cumacea,
Opisthobranchia, Chaetognatha; 5 - Xenophiopho­
ria, Hydroidea, Gorgonaria, Anthipatharia, Ostra­
coda, Pectinibranchia, Cephalapoda, Ophiuroidea,
Bryozoa, Brachiopoda, Enteropneusta, Ascidiae,
Osteichthyes; 6 - Mysidacea, Aplacophora, Lophen­
teropneusta; 7 - Tanaidacea; 8 - Demospongia,
Scyphozoa, Harpacticoida, Cyclobranchia, Crinoi-
d'ea, Asteroidea, Pogonophora; 9 - Echiuroidea;
10 - Foraminifera, Actiniaria', Nematoda, Poly­
chaeta, Isopoda, Amphipod~ Bivalvia, Gastropo-

da ('1), Holothurioidea



determines their predominant role in the trench fauna for all quantitative indicators (frequency, population
and biomass).

The upper (transitional) subzone fauna is not only much more diverse in its composition, but
differs considerably from the fauna of greater depths in quantity in it of different taxonomic groups.
Although Holothurioidea are dominant in population, they only comprise one-fourth of the population of
this subzone. Further, in addition to Bivalvia, Ophiuroidea and Polychaeta playa large role, and in the 6­
6.5 km level also Sipunculoidea. The five listed groups in this level comprise over 70% of all the
Metazoa.

The role of Sipunculoidea is essentially nullified below 7 km and Ophiuroidea below 7.5 km.
Below 10 km there is a sharp increase in the population role of Actinea, mainly due to the considerable
development of representatives from the Galatheanemum family.

It should be stipulated once more that all of these indicators are based on trawling catches.
However, some animals (mainly near-bottom) easily avoid capture by the trawls which prevents a reliable
judgment of their population. At the maximum depths, e.g., this refers to the easily floating near-bottom
Amphipoda. Only the use of more modem capture methods and observations (traps with bait; camera­
monitored bait) made it possible to establish for the first time that Amphipoda are extremely numerous at
depths 9.5-10.5 km in the Philippine and Mariana trenches [Wolff, 1976a; Hessler et aI., 1978]. For the
first time several fish from the Macruridae family [Okutani, 1982] were caught somewhat below 6 km
only in a bait-trap.
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Figure 55. Percentage Correlation of Number of Animals of Different Groups in Trawling Catches at Different Depths
(mean data for each 500-meter level)
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TABLE 11
GREATEST DEPTHS OF FINDING DIFFERENT GROUPS OF ANIMALS

DWELLING BELOW 6,000 m
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Ta5nHUa 11

HaH6om.UIHe rnyftHIW HaxO*'AeHHJI p83HhlX rpymt mmOTH.IX, Ot5HTaJO~HXrnythn 6000 M

rpynna HaH&nltmall
1

)l(eno6 HnH Komo- )f(Jmomoe HCTOQHHK

./ rnY&lJu JUe BHHa (3/C H N- CTaH
'1 SXO*AeJUlII, M WUI)· 3

1 2 3 4 5

.,
I!,~

I'
I

Lemche et al., 1976

CaHnoBa, 1975 ,

TO)ICe 10

Tendal, 1972

Normanina ultraabyssalis
Saidova
Sorosphaera abysSlrum
(Saidova)
Stannophyllum granula­
rium Tendal
S. mollum Tendal* *

npenCTaBH'l'enlf poAol
Psammetta, Cerelasma H
Stannoma··

10415-10687 TOH ("B U
, 3823A)

TON

Spongia
3eHKeBHq Hnp., 1955 IIHyalospongia 6860 ~ ~'B'" 2144) Hyalonema sp.

8530-8540 ~c. ("B U
, 7389) BenJleB, MHpoHOB, 1977a I'"

Demospongia 9980-9990 cI>Hn ("B ", 7207) Asbestopluma sp. TO)ICe If)
Hydrozoa PA.P

nonHDLI " 8210-8300 Kep ('~al", 649) Halisiphonia galatheae Kramp, 1956 I
KIamp

HaYMOB, 1971 /3
i'

MeAY3L17 8700-6800··· KK ("B ",5626) Voragonema prQfundicola I

we Naumov
8258-8260 HE ("SpFB", Rhopalonematidae (1 Cro- Lemche et al., 1976

PcI>-5) s~ta sp.)·*
Scyphozoa

BengeB, 19666 1'1nOJlHnLl .(. 9995-10015 Kep ("B ", 3831) Stephanoscyphussp.
Me,tJy3Ll1 7847 -8162 e1I;yr ("SpFB", ceM. U1maridae** Lemche et al., 1976

P~)

Anthozoa p~

Gorgonaria 8021-8042 nan ('''SpFB'', Primooe11a sp.·* TO)ICe Ie)

~~Alcyonaria 6006 ne ("Eh",37) Menzies, 1963, 1964
Pennatularia 6620-6730 if ("Gat", 650) Umbellula sp. Madsen, 1956a

17875-7921 ("SpFB", Lemche et aI., 1976**
,. <%>-6)

naCTepHaK, 1958 ,"Antipatharia 8175-8840 KK ("B U
, 3176) Bathypates patula Brock

Aetiniaria 10700-10730 ftl Map ("B", 7359) Galatheanthemum sp. BenJleB, MHpOHOB, 1977a I~
Madreporaria 6296-6328 AJ.An \'B",4120) Fungiacyathus symmetri- Kennep.1976/1,

t,p cus aleuticus Keller
6380 RnOH ("B", 3593) - . BeJlJIeB, 19666 ,,.

Turbellaria 7265~7295 KK ("B ", 5608) BenJleB, 1972 1#/
Nematodes 6313 p~ ("AB", 191) Desmoscolex velifer Timm Timm, 1970

10415-10687 OH
N

('''B ", 3823A) BengeB H np., 1958 ,I(-
Priapuloidea 7795-8015 KK ("B",5616) Priapulus tuberculato,pi- MypHHa, 1971 17

.I8 nosus abyssorum Menzies

Loricifera 8260 HB ("HM", 9) Pliciloricus hadalis Kristensen, Shirayama, 1988
Nemertini 7210-7230 KK ('''B'',2208) 3eJ;lKeBIflIHAP., 1955 "
Polychaeta 10700-10730 MMap rJD", 7359) Maeellicephalinae sp. BeJ1J1eB. MHPOHOB, 1977a IlL
Oligochaeta 7298 At-An (~", H-39) Bathydrillus hadalis Erst!us, 1979

Pi..P useus
Echiuroidea 10150-10210 Chn ("Gal", 419) Vitjazema sp. Zenkevitch, 1966
Sipunculoidea 6850 KK ("B u .2144) Golfmgia muricaudata MYPHH8,1957,1961,/7

(Southern), Phascolion lu- 1964
tense Sclenka, Ph. pacifi-
cum Murina
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~AP
Xenophiophoria 6675 -6710 .sInOH ("B ", 5617)

8021-8042 rCt; ("SpFB",
PC%>-I)

7847 -8662 Byr~r.spFB",
,~..s)

Foraminifera
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CBOEOEPA3HE llOHHOM ~AYHhI PA3Hh~ ~EnOEOB

*06'bRCHeHHC COKpa~eHHblX Ha3BaHHH :>Ken060B, KOTnOBHH H3KCneAHUHOHHblX CYAOB CM. B npHJJo*e­
1DfH.

**OnpeAeneHHII no cPOTorpa~HIIMAHa.
***rOpH30HT nOBa nnaHKTOHHOH CCThIO.
n p H N e q a H He. npO'lepK 03HaueT, 'ITO 60nee TO'lHOrO onpeAeneHHR HeT.

HaH60.rtblliHe pa3nHtIHH KaK no rpynnoBoMy cocTaBy Q>aYHbl, TaK H no COOTHOllleHHIO
tIHCJIeHHOCTH OTAenbHbIX rpynn B pa3HbIX :>Keno6ax npHcymH BepXHeH no,a;30He. H OCO­
6eHHO ee BepXHeMy nHTHCOTMeTpOBOMY ropH30HTy. HMeHHO B nOM nOA30He C ee HaH60nee
pa3Hoo6pa3HoH Q>ayHoH Hpqe Bcero BblHBnHeTCll cBoeo6pa3He Q>ayHbl, CBoHcTBeHHoe
pa3nHlffiblM paHoHaM H OTAeJ1bHbIM )Ken06aM. HeKoTopble rpynnbl )KHBOTHblX. xapaKTep­
Hble ,IJ)1H OAHHX paHOHOB. OTCyTCTBylOT HJIH He HMelOT cymecTBeHHoro 3HatIeHHH B ApyrHX.

TaK. HanpHMep. CHnyHKynHAbl Ha rny6HHax 6-7 KM B JKeno6ax ceBepHoH qaCTH TH­
xoro OKeaHa JaHHMalOT TpeTbe MeCTO no tIHCJ1eHHOCTH (nocne ronoTypHH H o<PHYP) H
npeAcTaBneHbl B 67% ynoBoB, a B HaH60nblllHx nOHH)KeHHHX .rny60KoBoAHbIX KOTnOBHH
3TOH tJaCTH OKeaHa OHH npe06naAalOT HaA >KHBOTHbIMH Bcex ,upyrHX rpynn. B npyrHX
:>KeJIo6ax CHIIYHKynHAbl KnH He 06HapY)KeHbl. HJIH npe,a;CTaBJ1eHbI e,l:U{HH\lHbIMH 3K3eMnnH"
paMH.

OQ>HYPbl, Boo6me xapaKTepHble WIH rny6HH 6-7 KM. B )Ken06ax ceBepHoH 'IaCTH
THxoro OKeaHa 3aHHMaIOT no 'IHCJ1eHHOCTH BTopoe MeCTO. yCTynaH nHlllb ronorypWlM.
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i
:j. l'

IfOL
BHHorpaAoBa, 1969a

5

Lemche et al., 1976~ *

MHPOHOB, 19786 Jet

Ivanov, 1957

To >Ke If)

Wolff, 1960
EenlleB, 1972 It
Lemche et aI., 1976* *
3e3HHa, 1985 "/0
EenHxoB, 1971 ~t

Knudsen, 1970; cI>HnaTo­
Ba, 1IIHneaKo, 1985 J'­
EengeB, MHpOHOB, 1977aJa..
Voss et aI., 1977
YwaKoB, 1952 37

EengeB, 19666 It
EengeB, MHpOHOB, 19776,1J..
1982 (P.. bruuni Hansen1)
EengeB, MHPOHOB. 1977a 1'­
EenReB, JhrrBHHoBa, 1972 SI

Staiger, 1972; Niel­
sen, 1977

4

Phaneroporidae1

Glossobalanus tuscarorae
Belichov

Heptabrachia subtilis
Ivanov
Situla pelliculosa
Vinogradova
Abyssobrotula galatheae
Nielsen

3

Ta6nHua 11 (oKOHtlaHHe)

Kep ('SCial", 649)
KK (''B ",5612)

86'Eyr ("SpFB",
P<l>-8)

KK ("B", 162)

""0
HE ("SpFB",

"<1>-5 )
e6-Eyr ("SpFB",

P<1>-11 )
~ ("B", 3494)

KK ("B", 2120)
p~

np ("JEP", 1168)

8330-8430

9715 -9735

8100

8370

8258-8260

8210-8230
8185-8400
7847 -8662

7847 -8662

7335 -7340

PLP
10150-10190 cI>Hn ('SCial",418) Parayoldiella hadalis

M (Kn~dsen)

10700-10730 Map (''B'', 7359) Veslcomya sp.
7280 CA KaAM (E) ("JEP") Grimpoteuthis sp.
8100 KK (''B ", 162) Octopoda (6nH>Ke He

X& onpe,t(e11eH) lf3
9715-9735 HE ("B",3494) Bathycrinus sp. n.

10700-10730 MMap ("B", 7359) Prototrochus sp. n.

9980-9990 =("B", 7207) Hymenaster sp.
8060-8135 KK ("B",5615) Perlophiura profun­

dissima Bel. et Litvi-
8 nova

; EaH ("B", 7271) Pourtalesia heptneri
Mironov
Bugula sp.

Ascidiacea

Echinoidea

Bryozoa

Brachiopoda

Pogonophora

Bivalvia

Asteroidea
Ophiuroidea

Osteichthyes

Cephalopoda

Crinoidea
Holothurioidea

Entero­
pneusta
Lophente­
ropneusta
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Key:
1. Group
2. Greatest depth of finding, m
3. Trench or trough (research vessel and No. of station)*
4. Animal
5. Source
6. Polyps
7. Medusa
8. Representatives of the genera Psammetta, Cerelasma and Stannoma
9. Saidova
10. The same
11. Zenkevitch et al.
12. Beliaev, Mironov
13. Naumov
14. Beliaev
15. Pasternak
16. Keller
17. Murina
18. Pelagic
19. Benthic
20. 20 species of Ostracoda were caught (Appendix II, Table 7)
21. (empty shells)
22. Yankovskaya
23. Brodskiy
24. Rudyakov, Chavtur
25. Shornikov
26. Zevina
27. Chindonova
28. Lomakina
29. Kudinova-Pasternak
30. Turpayeva
31. Birstein, Sokolova, determination of D. L. Ivanov
32. Sirenko
33. Moskalev
34. Moskalev, personal report
35. Minichev
36. Filatova, Shileyko
37. Uschakov
38. Beliaev, Litvinova
39. Mironov
40. Zezina
41. Belikhov
42. Vinogradova
43. Not defined more closely

* See the Appendix for the explanation of the abbreviations of the trenches, troughs and research vessels.
** Analyses from bottom photographs.
***Level of catch by a plankton net.
Comment: The dash means that there is not a more accurate analysis.
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UNIQUENESS OF BENTHIC FAUNA IN DIFFERENT TRENCHES

The greatest differences both in group composition of the fauna, and in correlation of the
population of individual groups in different trenches are inherent to the upper subzone, and especially its
upper 500-meter level. It is precisely in this subzone with its most diverse fauna that the uniqueness of
the fauna is revealed most clearly, inherent to different regions and individual trenches. Some groups of
animals that are characteristic for some regions are missing or do not have significance in others.

Thus, for example, Sipunculoidea at depths 6-7 km in northern Pacific Ocean trenches are in third
place in population (after Holothurioidea and Ophiuroidea) and are represented in 67% of the catches,
while in the greatest depressions of the deep-sea troughs in this part of the ocean they dominate over the
animals of all other groups. In other trenches Sipunculoidea either are not found or are represented by
single specimens.

Ophiuroidea, generally characteristic for depths 6-7 km, occupy the second place in population in
northern Pacific Ocean trenches, inferior Oflly to Holothurioidea.
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Conversely, at these depths in the Peru trench their role is relatively low, and from six trawling hauls
obtained in the Yavan trench, a single Ophiuroidea was found in one of them.

Holothurioidea which almost universally dominates at depths over 7 km maintain their dominant
position also in the upper subzone only in the northern Pacific Ocean trenches and in the Kermadec and
New Hebrides trenches. In the other trenches, despite the fact that Holothurioidea are represented in
almost all the catches, their population at depths 6-7 km is comparatively low, especially in the Peru1 and
Chile trenches. In the latter they comprised less than 10% of the caught animals even in the haul from
depth 7,720 m. Despite the dominance of Holothurioidea in the northern Pacific Ocean trenches, there are
very few in the catches obtained from depths 6-6.5 km in the troughs of this part of the ocean (slightly
more than 1% in population). This is due to the considerably less favorable feeding conditions in trough
sections far from the coasts where collections were made than in the coastal trenches of this part of the
ocean. Deep-sea Holothurioidea mainly belonging to the forms that collect detritus from the surface of
the floor apparently react very sensitively to deterioration in the feeding conditions. Per the data of M. N.
Sokolova [1969], at abyssal depths (3-6 km) the dissemination of detritus-eating Holothurioidea is
confined predominantly to the peripheral ocean sections, i.e., to its more eutrophic regions.

It is characteristic that Spongia (microplankton-eating in feeding type), widespread in the abyssal
of the oligotrophic ocean regions [Sokolova, 1969], only in the Pacific Ocean troughs are encountered at
depths over 6 km in all hauls and in the fauna occupy the second place in population (12%). The
importance of Spongia in the trench fauna is usually very low (with the exception of the sub-Antarctic
South Sandwich trench.

The role of Euchiuroidea in the ultra-abyssal fauna on the whole is comparatively minor.
Nevertheless, they are very characteristic for northern Pacific Ocean trenches where they are found at all
ultra-abyssal depths (frequency 60%). Of the total number of Euchiuroidea specimens collected below 6
km, over 80% occur in these trenches. The frequency of Euchiuroidea in all other trenches is less than
25%.

Bivalvia and Polychaeta dominate in the Peru trench fauna (6-6.5 km). Mollusks of the
Monoplacophora class are also a very characteristic component of its fauna and they are not found in any
other trenches.

The Yavan trench fauna is very unique. At depths 6-7 km different mollusks comprising over
80% of all the fauna (including Bivalvia, 66%) were very abundant in it. Only in this trench the mollusks
of classes Aplacophora and Scaphopoda are important in the fauna, in other trenches they are either
missing or play an insignificant role. The Yavan trench is also characterized by such Echinus found in it
at depths 6-7 km in two hauls of five, and once in a considerable quantity. The Yavan trench fauna is also
characterized by a very modest role in the upper subzone of Holothurioidea and occupies a dominant
position in it.

Undoubtedly, in many cases differences in the group composition and in quantitative dominance
of certain groups in the fauna of the upper ultra-abyssal zone of different ocean regions are related to the
feeding conditions as occurs in relation to Spongia and Holothurioidea in the northern Pacific Ocean
trenches and troughs. Additionally, the reasons for these differences could also be linked to the history of
fauna formation of certain regions. Numerous findings of Monoplacophora only in the Peru trench are due
to the predominant dissemination

1 It is true that the mosaic distribution of Holothurioidea possibly plays a role here. On the photograph of the floor covering an
area 0.7 m2 and obtained in the Peru trench at depth somewhat over 6 Ian [Menzies, 1963], 3 specimens of Holothurioidea of
the order Elasipoda are visible with length about 5 cm whose biomass should be no less than 25 g1m2

•
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of modern Monoplacophora precisely in the southeast Pacific Ocean and its neighboring regions
[Moskalev et aI., 1983], which apparently has historical roots.

As for the ultra-abyssal medium and lower subzone, in them in almost all the studied trenches the
main role in population belongs to the Holothurioidea, and Bivalvia are usually in the second place. Of
the other groups, the most important are Polychaeta, Actinia, Isopoda and Amphipoda, while the role of
other groups is generally minor. The differences between the trench fauna are mainly manifest at the
level of species, and to a lesser degree, genus taxons.

Chapter 7

QUANTITATIVE ABUNDANCE

The quantitative abundance of benthic animals in the trenches may be judged to a certain degree:
a) by the population and biomass of animals in the botttom grab samples; b) by the relative abundance of
animals in the trawling catches; c) by bottom photographic data; d) by the animals collected on the
camera-monitored benthic bait, and by the hauls in the bait traps.

BOTIOM GRAB SAMPLES

Sixty bottom grab samples (bottom grabs Okean or Petersen with area 0.2-0.25 m2 have been
obtained by now below 6 km from 18 trenches and 4 troughs for which data are known about the number
of caught animals and their biomass converted for 1 m2 of bottom. Data on these samples are cited in
Appendix I. It should be noted that these bottom grab models in many cases do not provide a complete
collection of meiobenthos since the surface soil layer is partially washed away when the bottom grab is
lifted, especially if it is filled with sediment only partially; the microbenthos and part of the meiobenthos
are lost when the soil is washed on sieves with cell size 0.5 mm. Additionally, there can only be
confidence of the sample sufficient representation only on soft soils of the bottom horizontal surfaces
when the bottom grab comes to the surface filled with sediment. Finally, due to the small area of the
bottom grab it does not provide an idea about the mosaic of the more or less large animals distributed on
the bottom (megafauna and partially macrofauna), and one large animal that randomly enters the sample
should not be considered since otherwise the biomass indicator is severely distorted compared to the
overwhelming majority of the other samples.

Considering all of this, it is understandable that the population and biomass indicators from the
bottom grab trench samples fluctuate in very broad limits: population from 4-5 to 1,200 specimens/m2

,

i.e., 300 times, and biomass (without consideration for Foraminifera) from 10 mg/m2 to almost 19 g/m2
,

i.e., almost 2,000 time. It is true that within individual trenches these oscillations are considerably lower
which permits a comparison of some mean indicators.

Thus, based on the samples obtained in the trenches of the highly productive ocean regions:
trenches of the Pacific Ocean temperate latitudes, Aleutian, Kuril-Kamchatka, Japan, Chile (12 samples),
sub-Antarctic Hjort and South Sandwich trenches (4 samples), as well as the Peru trench (6 samples),
although it is located in the tropical latitudes, but is confined to the highly productive region of the Peru
upwelling, the biomass indicators in 20 of 22 samples do not exceed the differences by one order of
magnitude (from 0.3 to 4.84 g/m2

) and only 2 samples yielded even higher indicators: in the South
Sandwich trench 8.88 g/m2 at depth 6,875 m and in the Peru trench 18.7 g/m2 at depth
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6,100 m. The mean indicator for all the listed trenches is 3.20 glm2
• The same ma~itude was inherent to

the Banda trench (n=5, with fluctuation scope from 0.56 to 12.5 glm2
, M=5.18 glm ) which is apparently

explained by the location of this trench in the comparatively small Banda Sea which is surrounded on all
sides by numerous islands and shoals, thus explaining the abundant removal in it of organic matter.

Another picture is presented of the mean indicators, on the one hand, for samples obtained in
ocean depressions slightly over 6 kIn in ocean troughs in sections located a considerable distance from the
coasts of continents or large islands, and on the other hand, for all the trenches confined to the tropical
latitudes (except for the Banda and Peru trenches). For the 10 samples obtained in the Pacific Ocean
troughs and one in the Canary trough of the Atlantic, the biomass oscillations are from 0.02 to 2.16 glm2

,

and averages 0.34 glm2
• An even clearer reduction in biomass was expressed for the tropical latitude

trenches. For 9 of these trenches located in all three oceans, the biomass indicators from 22 bottom drag
samples fluctuated from 0.01 to 0.56 glm2

, and averaged 0.124 glm2 (in one case the finding of an
Asteroidea weighing about 1 g was not considered).

Of course these numbers are relative and there is a great degree of randomness in them, but the
tendency towards significant biomass reduction from the trenches located in the ocean eutrophic regions
in the direction of the meso- and oligotrophic regions is fairly graphic.

In the Yavan trench, located in the region characterized by relatively high productivity of surface
waters, unfortunately only two bottom grab samples have been obtained from depths of its slope 6,487
and 6,841 m that differ strongly in biomass (0.09 and 0.56 glm2

). It is of course difficult to judge the
degree of representation of these data from only two samples. But judging from the extremely massive
trawling catch obtained by Galathea (see Table 6), the greatest depths of the flat bottom of this trench are
characterized by a quantitative abundance of animals that is comparable to that in the trenches of the most
eutrophic ocean regions.

A new and more advanced box corer obtained one sample in the Aleutian trench [Jumars, Hessler,
1976] and three samples in the Japan [Shin, 1984]. The sample in the Aleutian trench came from depth
7,298 m on the floor along the trench axis and was washed on a sieve with mesh 0.3 mm. The total
population of animals in this sample was 856 specimens or 3,424 specimens/m2 which is almost 3 times
greater than the most abundant sample previously obtained below 6 kIn (Vityaz, S1. 6139, Aleutian trench,
1,200 specimens/m2

, 4.64 glm2
). Of the three samples obtained in the Japan trench from depths 6,980,

7,460 and 7,550 m, the animals were selected only from an area 0.09 m2 in each sample after washing on
a sieve with mesh 0.5 mm. Their population was 144, 322 and 833 specimens/m2

• The number of
animals in the previous, single sample from the Japan trench (Vityaz, st. 7511,7500 m) was 400
specimens/m2 and biomass 4.84 glm2

• As is apparent, with the use of a more advanced bottom drag the
magnitude remains the same. I am not aware of any data on the population of animals in the 13 samples
taken by the box corer in the Philippine trench [Hessler et aI., 1978].

TRAWLING YIELDS

The difference in the abundance of trawling catches and in the change in this abundance with
depth between the trenches of highly-productive eutrophic ocean regions and trenches of low-productive
regions is even more distinctive than in the bottom grab samples. In order to obtain more or less
representative data the information on trawling catches was summarized, on the one hand, for three very
similar eutrophic northern Pacific Ocean trenches (45 hauls from the Aleutian, Kuril-Kamchatka and
Japan trenches), and on the other hand, for tropical latitude trenches of the western Pacific Ocean that are
characterized by much sparser
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fauna (49 catches from Banda, Philippine, Palau, Yap, Mariana, Volcano, Bougainville, New Hebrides
and Tonga trenches, as well as Ryukyu and Izu-Bonin). The last two trenches although they are formally
located beyond the tropical latitudes, in relation to abundance, their fauna are considerably closer to the
tropical trenches than to the three trenches of the first group. The comparison results are given in Table
12 (neither trench groups take into consideration the clearly unsuccessful trawlings in whose catches there
were less than 5 specimens of animals: in the first group of 2 such trawlings and in the second, 5).

TABLE 12
CHANGE WITH DEPTH OF MEAN NUMBER OF SPECIMENS AND SPECIES

OF ANIMALS IN ONE TRAWLING CATCH IN THE TRENCHES OF DIFFERENT REGIONS

Key:
1. Level, m
2. Number of trawling catches
3. Number of specimens
4. Number of species
5. Mean number of specimens for 1 species
6. Eutrophic trenches of northern Pacific Ocean
7. Trenches of tropical and subtropical latitudes in western Pacific Ocean

As is apparent from Table 12, the benthic fauna of the eutrophic trenches is characterized by the
following indicators.

1. The number of animals in the haul numbers in the hundreds or thousands of specimens, and a
natural increase is observed in the numerical abundance of catches as the depth increases (all catches
below 9 km were obtained on the bottom of the Kuril-Kamchatka trench).

2. The mean number of species in one catch diminishes naturally with depth, and
correspondingly, the mean number of specimens for one species increases.

These data indicate that on the floor of the Kuril-Kamchatka trench there are conditions that
promote a considerably more abundant quantitative development of fauna than in the overlying levels. It
is natural to hypothesize that this is determined by more favorable feeding conditions on the trench floor
compared to its slopes. At the same time, the pronounced reduction in the number of species at the
greatest depths may apparently be linked only to the increase in hydrostatic pressure beyond the limits
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Ta6nHua 12

H3MeHeHHe c rny6HHoA cpe,lVlero 'lHcn8 3K3eMJIJIJlpoB H BHAOS >KHBOTHblX

B OAHOM TpaJIOBOM ynoBe B )KeJJo6ax Pa3HblX paAOHOB

rOpH30HT J KM tlHC1IO Tp81l0BblX 'lIHcno 3K3. 'lIHcno BH,tlOB CpeAHee '{Heno

I ynoBoB .:t " If 3K3. H8 1 BHA S-

3BTpo$Hble >Keno6a ceBepHoA qaCTH THxoro OKeaHa "

6-7 16 395 33 12
7-8 13 706 26 27
8-9 10 954 22 43
9-10 6 7074 ~2 590

>Keno6a TpOnHtIeCKHX H cy6TpOnHtIeCKHX WHpOT '1
3ana,o.HOAqaCTH THXOro oKeaua

6-7 11 152 17 9
7-8 16 126 16 8

~8-9 12 84 10 8,5
9-10 4 116 13 9

110-11 6 39 6 6,5
:'i

<pa)'Hoii (49 ynoBoB H3 iKeno60B EaHna, <I>HlIHnnHHcKoro, llanay, .Rn, MapHaHcKoro, Bon­
KaHO, ByreHBHnbCKOrO, HOBO-re6pHncKoro H TOHra, a TaK)Ke ProKlO H ~3y-EoHHHcK·oro).

lloCJIeAHHe ABa )Ken06a XOTH H pacnonoiKeHbI <popManbHO 3a npeAenaMH Tp0nHqeCKHX lIDI­

poT, HO B OTHOIllemm 06HJIHH HX. <PaYHbI CTOHT 3HatIHTenbHO 6nH)I('e K TpoIDfllecKHM )Ken06aM,

qeM K TpeM )Ken06aM nepBOH rpynnhI. Pe3ynLTaTbI npoBe,n:eHHoro cpaBHeHHH npenCTaBJIeHbI

B TaM. 12 (B 06eHX rpynnax )Keno60B He ytrreHhI HBHO HeynaqHhIe TpaneIDIH, B ynoBax

KOTOphlX 6hIJIO MeHee 5 3K3. )fQfBOTHbIX: B nepBoH rpynne 2 TaKHX TpaneHHH, BO BTO­

poii - 5).
KaK BH,II,HO H3 Ta6n. 12, ,n:OHHaH <pa)'Ha 3BTpo<pHhIX )Ken060B xapaKTepH3yeTcH cneAYlO­

IIUfMH nOKa3aTenHMH.

1. tIHCJ10 )KHBOTHDlX B ynoBe HCtIHCJIHeTCH COTHHMH HlIH TbICHlIaMH 3K3eMIInHpoB, npHqeM

Ha6nlOAaeTcH 3aKoHoMepHoe YBenHtleHHe 'lHCJIeHHOrO 06WIHH ynOBOB no Mepe YBeJIHlleHHH

rny6HHhI (Bee ynoBhI rny6)Ke 9 KM nonyqeHhI Ha AIle KypHIIo-KaMtlaTcKoro )Ken06a).

2. CpeAHee 'lHCJ10 BHnOB B O,nHOM ynoBe 3aKoHoMepHo YMeHbIllaeTcH C rny6HHoH, H COOT­

BeTCTBeHHO 3roMy B03paCTaeT cpe.lJ)Iee tIHCJIO 3K3eMIlnHpoB Ha O.n;HH BHA.

llpHBeAeHHhIe AaHHhIe cBH,n:eTenbCTBylOT 0 TOM, liTO Ha ARe KypHJlo-KaMtlaTCKoro )Ken06a

cYllleCTBYIOT yCJ10BHH, cnoco6cTBylOlUHe 3HatIHTenbHO 60nee 06H1IbHOM)' KOnHtleCTBeHHoMY

pa3BHTHIO <pa}'HhI, lIeM B BhlllIene)KaIllHX rOpH30HTax. ECTeCTBeHHO npennonOiKHTb, liTO 3TO

onpeAenHeTCH 60nee 6naronpIDITHhIMH YCJIOBHHMH llHTaHHH Ha ,rule )Ken06a no cpaBHeHHlO

C ero CK1IOHaMH. BMeCTe C TeM qeTKO BhIp(i)KeHHOe CHH~eHHe trnCJIa BHAOB Ha HaH60nbllmX.

rlly6HHax, BH.n;HMO, MO)l(HO CBH3hIBaTb TonbKO c ysenHlIeHHeM rnnpoCTaTHlIeCKOro .D;lBne­

HHH 3a npeAenbI, nepeHOCHMhIe no,n:aBlIHlOIUHM 6onbwHHCTBOM rny60KOBOnHhIX iKHBOTHhIX.

HeMHorne )Ke npHcnoco6HBI.llHeCH K 3THM YCJIOBHHM BHAhI AocrnralOT 3,n:eCb MaCCOBoro

pa3BHTIDI.

llnH )Keno60B MaJIOnpO,IIyKTImHhIX paHOHOB TponHlIeCKHX IlIHpoT xapaKTepHbI CJIe,IIyIOIlUfe

OC06eHHOCTH.

1. CpeAllee tnlcno )KHBOTHbIX B ynoBe Ha BceX rny6HHax COCTaBnHeT OT HeCKonbKHX

,n:eCHTKOB ,n:o nonyropa COTeH 3K3., T.e. B HeCKonbKO pa3, a ATIH ropH30HTa 9-10 KM 60nee
lIeM B 60 pa3, MeHbllIe, lIeM B 3BTP0<pHhIX :>KeJI06ax.

2. B npoTHBonOnO)KHOCTb 3BTpO<pHhIX )l(en06aM B Me30- H onHroTpo<pHhIX )Ken06ax

He Ha6nlO,n:aeTCH B03paCTaIDIH tniCJIeHHOCTH :>KHBOTHhIX B ynoBax no Mepe YBenHtleHHH rny­
6HMb!.

3. CpeAHee trnCJlO BHAOB B ynoBe Ha rny6HHax )Jp 9 KM npHMepHo BABOe MeHbllIe, lIeM

B 3BTpO<pHblX )Ken06ax; B ropH30HTe 9-10 KM OHO B 060HX cnyqaHX noqTH OAHHaKOBO,
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endured by the overwhelming majority of deep-sea animals. Some of the species that have adapted to
these conditions reach mass development here.

The following features are characteristic for trenches of low-productive tropical latitude regions.
1. The mean number of animals in the catch at all depths is from several dozen to one-hundred

fifty specimens, i.e., several times, and for level 9-10 kIn more than 60 times, less than in the eutrophic
trenches.

2. In contrast to the eutrophic trenches in the meso- and oligotrophic trenches there is no increase
in the number of animals in the catches as the depth increases.

3. The mean number of species in the catches at depths up to 9 kIn is approximately twice lower
than in the eutrophic trenches; in level 9-10 kIn in both cases it is almost the same,
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and in level 10-11 kIn it drops even twice. The mean number of specimens for 1 species essentially does
not change in the entire depth range.

The tropical latitude trenches thus are characterized by a considerably lower quantitative
abundance of fauna. This paucity is inherent to all the depths of these trenches, and undoubtedly is due to
the scarcity of food resources, a leading factor in the entire depth range of the ultra-abyssal zone.
Whereas at the maximum depths on the floor of these trenches and organic substances are accumulated
that are suitable for feeding benthic animals, its scales are insufficient to support the mass development of
the benthic species dwelling here, similar to that observed in the eutrophic trenches.

Among the other studied trenches, the sub-Antarctic South Sandwich trench has very abundant
trawling catches. In five trawlings made in it at depths from 6,100 to 8,100 m, the number of caught
animals fluctuated from 640 m to 7,500 specimens (M=3,240 specimens). At depth 6,800 m the most
mass were Hyalospongia, at 7,200 m Ophiuroidea, at depth 6,100 m and at the greatest depths (7,800 and
8,060 m), mass populations of several species of Holothurioidea (72-78% in population)l played the main
role. Similar mass populations of Holothurioidea were found in the deepest sample from the Yavan trench
and on the flat bottom of the Kermadec trench at depth over 8 kIn in its most southern part, close to the
highly productive New Zealand region (Galathea, s1. 466 and 649).

The quantitative abundance of animals in the trawling catches from three trenches of the Atlantic
Ocean tropical latitudes (Puerto Rico, Cayman and Romanche) is characterized by fairly similar
indicators. In the 15 trawling catches obtained in these trenches from depths from 6,300 to 8,300 m the
number of species fluctuates from 6 to 28 (M=14), the number of species from 12 to 450 (M=15), while
the mean number of individuals for 1 species equals 13. As is apparent from a comparison with the data
in Table 12, these indicators are fairly close to those from the trenches of the Pacific Ocean tropical
latitudes.

POPULATION OF ANIMALS BASED ON BOTIOM UNDERWATER PHOTOGRAPHS

The data of Lemche et al. [1976] are of exceptional interest; they made a detailed study of the
composition of organisms on approximately 4,000 color stereoscopic photographs of the floor from the
American PROA expedition on the Spencer F. Baird in five trenches of the western tropical Pacific Ocean
at 7 stations at depths from 6,700 to 8,900 m. In four of these trenches (Palau, New Britain, Bougainville
and New Hebrides) they successfully calculated the density of a number of epibenthic species settlements
based on an analysis of over 1,000 photographs, each of which covers a certain area of the bottom (from
0.5 to 10 m2 depending on the distance of the camera from the floor); all photographs suitable for these
calculations encompassed a floor area about 6,000 m2

•

It should primarily be noted that the extreme broad dissemination of the hypothetically bacterial
accumulations found at the majority of stations have the appearance of dark thin films on the lighter
surface of the floor. In the first three of the aforementioned trenches, these films cover enormous areas:
"Possibly, from one-fourth to half of the flat bottom in the hadal zone" (p. 268). Apparently, these films
play an important role in the diet of benthic animals. The authors observed on the photographs traces of
their destruction by pseudopodia of Xenophyophorea or holothurians. Regarding

I Unfortunately, in another sub-Antarctic trench, Hjort, all three trawlings made in it somewhat below 6 km (research vessel
Dmitriy Mendeleyev) were not very successful (from 5 to 20 specimens of animals) which prevents a comparison with the
South Sandwitch trench.
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Holothurioidea of the genus Elpidia in the New Britain trench they make special note of their common
confinement to such bacterial films.

Large Xenophyophorea (see Chapter 4) in many cases are apparently the primary consumers of
bacteria. Their pseudopodia can sometimes cover up to 30-50% of the floor surface. These data agree
well with the recently established very major role of large Xenophyophorea at lower depths (to 3,350 m)
in the eastern Pacific Ocean where they serve as food for many Metazoa, a substrate and shelter, and also
accelerate settling of particles on the bottom from the water mass [Levin et aI., 1986].

As for the epifauna Metazoa, although on the photographs usually animals less than 1 cm in size
have not been determined, and sometimes even larger ones, nevertheless the authors defined in the studied
trenches about 100 species of benthic and near-bottom animals and their population was sometimes
considerably greater than might be expected based on the trawling catches from these trenches. Thus, for
example, in the Palau trench (st. 2, 8,030 m) for every 10 m2 of floor there were 2 specimens of
Holothurioidea alone, 1 Elpida and 1 Peniagone (which already should yield a biomass of about 1 g/m2

).

There were 3 specimens/10 m2 of Ophiuroidea in the New Hebrides trench (st. 11), as well as
comparatively large Holothurioidea as Scotoplanes and Hadalothuria 1 specimen each per 100 m2

• In the
New Britain trench (st. 7, 7,000 m) for every 30 m2 there was an avera~e of one large (length up to 25 cm)
isolated Ascidia, at st. 6 only 3 small Pennatularia (?) specimens per m , and at st. 6 there were 3
specimens/100 m2 of each of two species of fairly large Holothurioidea (Elpidia solomonensis and
Pseudostichopus sp.). It is curious that the mean population was calculated even for some animals that
were found for the first time on photographs at depths below 6 kIn, e.g., for near-bottom Trachymedusae
and Lophenteropneusta (1 specimen /100 m2

).

Judging from the data of Lemche et aI., traditional methods of collecting benthic animals provide a
very incomplete picture of life in the trenches located in low-productive ocean regions. Unfortunately,
there is yet no similar data for the eutrophic trenches (like Kuril-Kamchatka) that could be no less
surprising.

BAIT AITRACTION OF BOITOM-DWELLING ANIMALS

Extremely important and new data were obtained by the American expeditions on the Thomas
Washington ship by lowering to the bottom autonomous instrument-carriers with bait (fish carcass
bundles) monitored by camera. This work was done in the Philippine, Mariana and Chile trenches
[Wolff, 1976a, 1977; Hessler et aI., 1978]. Hauls of bottom-dwelling animals in autonomous baited traps
(see Fig. 33, A) were also made in the first two trenches.

As was apparent from the previous sections of this chapter, mass clusters of benthic animals were
not successful in the oligotrophic trenches either as a result of trawling hauls, or on bottom photographs.
However, when bait was lowered to the bottom, it was found that enormous quantities of bottom-dwelling
mobile scavengers collected on them.

During seven descents of bait in four sections on the Chile trench axis to depths about 7 kIn,
numerous Amphipoda gathered to it, and only occasionally single shrimp (? or Mysidaceae), but never
any fish. In one case, after the Amphipoda left the bait, Holothurioidea approached it. At the same time,
on the ocean floor sections adjoining the trench, at depths 3.5-4.5 kIn diverse animals collected on the
bait, including fish, Amphipoda, shrimp, etc. (see Fig. 36).

Even more indicative results were obtained in the Philippine and Mariana trenches. Bait was
lowered in the first at several stations to depths about 9,600 and 9,800 m. Enormous quantities of
Amphipoda

185



Page 130

of the only species Hirondelea gigas invariably gathered around this bait (dimensions of individuals of
different ages from 1 to 4.3 cm) which was established by lowering an autonomous trap to the same depth
with bait consisting of 16 individual sections with inlet holes tightened by a net with mesh of varying
diameter. This trap caught over 4,300 H. gigas individuals of varying age (in the section with mesh from
6.4 to 12.7 mm) (see Fig. 34). Within two hours after lowering the bait to the bottom only a few
Amphipoda were observed near it (see Fig. 35, A), the greatest clusters of thousands of Amphipoda were
only observed within 12 h (Fig. 35, B). There are no direct data to judge the distance from which the
Amphipoda gathered to the bait. However, considering their ability to swim fairly rapidly, it may be
hypothesized that during the 12 h, Amphipoda gathered at the bait from distances at least from several
hundred meters to 1-2 km. It seems to me that it is possible that not only the smell emitting from the bait
attracts the crustaceans: after sensing the bait and going towards it, the crustaceans themselves release
into the water some kind of attractants and thus can start a chain reaction of attracting crustaceans from a
considerable distance. A camera and trap were used for monitoring on the slope of the Philippine trench
at depth 5,861 m (110 kIn from the trench axis). In this case numerous fish from the family Brotulidae
and sometimes Crustacea mainly gathered at the bait, and Amphipoda of two species of the genus
Paralicella were caught in the trap, but no H. gigas. H. gigas did not appear at all in the 13 bottom grab
samples and 8 trawling catches obtained by the American expeditions in the actual Philippine trench
[Hessler et aI., 1978], proof that these mobile crustaceans easily avoid normal traps.

Bait with a camera and trap were then used in the Mariana trench at depths from 7,355 to 10,592
m. As in the Philippine trench, the only mass species here was the same H. gigas (an exception was 1
specimen, apparently genus Orchomene, caught at depth 10.5 kIn).

These data indicate that in the trenches (in the same way as in the depths of the ocean floor), the
so-called "rain of corpses" plays a major role in providing food for benthic animals, insofar as there are
such mass numbers at maximum depths of mobile scavengers such as H. gigas that are especially adapted
to this method of feeding.

It has been repeatedly noted that benthic bait at bathyal and abyssal depths attract numerous
mobile scavengers not only in the eutrophic [Smith, 1985], but also in the oligotrophic ocean regions
[Hessler et aI., 1972; Schulenberger, Hessler, 1974]. Based on the calculations [Stockton, DeLaca, 1982],
the organic matter falling to the bottom because of the "rain of corpses", pelagic animal feces 1 and large
vegetation remains could be up to 0.2 g/m2 x day, and the scattering of organic matter from the "rain of
corpses" and eaten by the mobile scavengers could occur fairly rapidly to great distances, on the order of
1 hectare to 10 kIn2

• There is no doubt that even in such oligotrophic trenches as the Mariana, the "rain of
corpses" is sufficient to support at all depths even to 10.5 kIn the mass populations of mobile bottom­
dwelling scavengers H. gigas. Apparently, H. gigas in the other trenches in which this species dwells,
including in the eutrophic Kuril-Kamchatka trench, forms no less massive populations all the way to the
maximum depths.

The data on the quantitative abundance of life in the trenches of various ocean regions on the
whole agree well with the data on the quantitative abundance of plankton in the surface waters of the
corresponding regions. The plankton biomass in the eutrophic regions is usually 200-500 mg/m3 (or
more). In the coastal tropical trench regions it is on the order of 50-100 mg/m3

, and in the regions of the
most oligotrophic trenches, such as the Tonga,

1 A special publication [Madin, 1982] covers the abundance on the floor of deep-sea regions of salp fecal pellets.
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Mariana and Volcano, it is less than 25 mg/m3
• As already noted, the Peru and Yavan trenches, located in

the tropical latitudes which produced very abundant trawling catches, are characterized by high
productivity in the surface waters (for plankton biomass data see: [Bogorov, 1967; Bogorov et aI., 1968;
Vinogradov, 1968; Vinogradov et aI., 1961; Kovalevskaya et aI., 1968]).

The data on the quantitative development of benthic fauna in the trenches of various ocean regions
generally agree with the data on the content of organic matter in the surface layer of the benthic sediment.
Its highest content in the sediment of the northern Pacific Ocean is confined to marginal regions, in
particular the Kuril-Kamchatka, Japan and Aleutian trenches. The concentration of organic matter (Corg)

here (including in the actual trenches) is from 0.5 to 1.5% of dry sediment weight l
, while beyond the

comparatively narrow coastal band, it does not exceed 0.5% on the ocean floor to the north of 300 n.I., and
is less than 0.25% to the south of 30° n.I. In the central parts of the Pacific, Indian and Atlantic Oceans
that are far from the coasts, the Corg content in the deep-sea sediments is also less than 0.25%, and in the
most depleted sections of the Pacific Ocean it drops to less than 0.1 %. The sediments of the deep-sea
trenches located in these regions are just as sparse in organic matter as the sediments of the tropical
regions of the open ocean (Volcano, Mariana, New Hebrides, Tonga) [Romankevich, 1968, 1970, 1977;
Bogdanov et aI., 1971]. It is natural that in this case we can only speak of the correspondence in the most
general features, insofar as the content of organic matter in the sediment depends not only on the regional
productivity, but also on many other factors (nature of the sediment, bottom relief, sedimentation rate,
etc.). Moreover, among the benthic animals not all of them feed on the organic matter already contained
in the sediment. For example, the filter-feeders feed on detritus from the bottom water layer, while the
mobile scavengers that feed on the "rain of corpses" deplete the large clusters of organic matter that fall to
the bottom so rapidly that they cannot be buried in the sediment.

The available data on the quantitative distribution and abundance of benthic fauna in the deep-sea
trenches in various regions fit well into the common dissemination system in the World Ocean of trophic
regions as established by the correlation of abyssal macrobenthos food groups [Sokolova, 1976, 1981,
1986].

As for the current plankton animals that are unrelated to the bottom, there are sparse data on their
biomass at depths over 6,000 m. They are based on hauls made by expeditions on Vityaz by plankton
nets in levels 6,000-7,000 m and 7,000-8,000 m only at several stations in the Kuril-Kamchatka trench
[Vinogradov, 1968, 1970] and at two stations in the Bougainville and Kermadec trenches [Vinogradov,
1960a, 1968]. In all cases, a natural decrease was observed in the zooplankton biomass2 as the depth
increases to the least indicators at depths over 6,000 m. The zooplankton biomass in the Kuril-Kamchatka
trench decreased from 450 to 950 mg/m3 in the 50-meter surface layer to 0.50 -0.75 mg/m3 in layer 6,000­
7,000 m and to 0.31-0.32 mg/m3 at depths 7,000-8,000 m (decrease of 1,000 to 1,500 time). Even
compared to the abyssal depths (from 3,000 to 6,000 m), the zooplankton biomass below 6,000 m was
1.5-3 times less. This is undoubtedly linked to the constant decrease with depth of the food particles
located in the water mass, insofar as their accumulation, as is characteristic for the sediment on the trench
floor, does not occur in the water mass. The dominant group of animals in the ultra-abyssal mesoplankton
of the Kuril-Kamchatka trench (as at lower depths)

1 The 1977 summary of Yeo A. Romankevich indicates that the Corg content in sediments fluctuates from 0.26 to 4.47% in the
Peru-Chile trench within depths 6,100-7,320 m.
2 M. Yeo Vinogradov cites data on mesoplankton (without considering Coelenterata and Salpa).
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was Copepoda. There were very few representatives of macroplankton at these depths and they were
encountered rarely. The mesoplankton biomass at depths 6,000-8,000 m in the Kermadec trench (st.
3892) was even less than in the Kuril-Kamchatka trench, 0.085 mg/m3

, and in the tropical Bougainville
trench (st. 3663) was only 0.015 mg/m3 (decrease compared to the biomass in the ocean surface layer at
the same station 127 mg/m3

, almost 4 orders of magnitude).

Chapter 8.

ZOOGEOGRAPHIC ZONIING OF THE ULTRA-ABYSSAL

As knowledge is accumulated about the composition and dissemination of botton dwellers of the
sea and ocean bottoms, there is greater clarification of the differences in the laws to which the
geographical dissemination is subordinate of the animals populating the various ocean vertical zones.

The zoogeographical zoning system was developed by N. G. Vinogradova [1956, 1959, 1969,
1977] for the abyssal World Ocean (3,000-6,000 m). In relation to the largest division into
zoogeographical regions, this system is very close to the one proposed back in the 1930's by S. Ekman
[1935, 1953], but differs from the latter in the greater detail (division into subregions and provinces). The
substantiation of Vinogradov's system was confirmed as a result of detailed analysis of the dissemination
of deep-sea Isopoda [Kussakin, 1971b; Kussakin, 1973].

Ye. F. Guryanova [1962] was the first to note the need to make an independent zoogeographical
zoning not only for the sublittoral and abyssal, but also for other vertical zones, including for the bathyal
and ultra-abyssal. This zoning for the bathyal was made as a result of the analysis of the dissemination of
all species of modem Brachiopoda [Zezina, 1973].

As for the ultra-abyssal, although this zone is characterized by a very high degree of fauna
isolation from the overlying ocean vertical zones, there are no grounds to isolate it into a special
zoogeographical region. The fact is that in a zoogeographical sense, the depths over 6 km are not a single
entity, separate deep-sea trenches or chains of neighboring trenches are located in different oceans or in
different parts of a certain ocean, and are separated by enormous spaces of abyssal depths, and sometimes
even lower depths (Banda and Cayman trenches). Correspondingly, the specific nature of the fauna
species composition is mainly inherent to specific trenches or groups of neighboring trenches.

The nature of the geographical dissemination of the ultra-abyssal benthic and bottom-dwelling
fauna may be judged by that part of it for which there are already species analyses (over 660 species of
Metazoa). Below are the main groups of species depending on the type of their dissemination.

Type of dissemination % of all ultra-abyssal species
Species endemic for ultra-abyssal 56.4
Encountered only in one trench 4.7
Encountered in two or several neighboring trenches 6.4
Encountered in two or several distant trenches 3
Species encountered at lower depths 43.6
Only in the ocean region where the trench is 22
located (in the limits of one abyssal zoogeographic
province)
Known from different regions of one ocean 4.6
Known from two oceans 11
Known from three oceans 6

100
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TABLE 13.
COMMON NATURE OF FAUNA IN THE GREATEST DEPTHS OF THE

KURIL-KAMCHATKA AND IZU-BONIN TRENCHES

As is apparent from these data, the most characteristic feature of the ultra-abyssal benthic fauna in
relation to its geographical dissemination is the dominance in it of species that are only confined to certain
local regions of one ocean. Among the ultra-abyssal endemics there is a strong dominance of species that
are endemic only for one trench or for a group of neighboring trenches (about 95% of the ultra-abyssal
endemics, or 53.5% of all the ultra-abyssal fauna), while among the animals with vertical distribution
exceeding the ultra-abyssal zone, half are species in the ocean region where the trench is located in which
these species are found below 6,000 m. Three-fourths of all the trench fauna are thus species with local
dissemination within some one abyssal province per the Vinogradovich system.

At the same time, based on the considerable isolation of the trench fauna from the abyssal regions
of the ocean floor adjoining the trenches as expressed in the high degree of endemism on the species
level, it is advisable to isolate different trenches or groups of neighboring trenches into independent
zoogeographical units of the province rank into one system of zoogeographical zoning of ocean depths
(abysssal and ultra-abyssal) [Beliaev, 1972, 1974a; Beliaev, Vinogradova, 1977; Vinogradova, 1977;
Vinogradova, 1979].

A significant fauna similarity was found between the group of trenches forming a single chain,
Aleutian, Kuril-Kamchatka, Japan and Izu-Bonin. Of the 276 species defined from this group, 26% are
species that are common for two, three or all four of these trenches. The ultra-abyssal endemics in the
fauna of each of these trenches comprise from 42 to 53% (see Table 8), while the total endemism of the
fauna of all four trenches is 51%. Among the non-endemic species (known from depths below 6 Ian),
over half are known only from the Pacific Ocean, and 46% only from the North Pacific abyssal province
per the Vinogradova system.

A comparison of the population of the deepest regions (depths over 8 Ian) in the Kuril-Kamchatka
and Izu-Bonin trenches,currently separated by shallower sections of the Japan trench (Table 13) shows
interesting results.

As is apparent from Table 13, among the endemics of these two trenches there is a common
species (E. birsteini), whose population individuals from these trenches do not differ morphologically;
there are different subspecies of one species (E. hanseni) and close species of the same genera. None of
these species have been found beyond the examined trenches, included in the Japan trench. We thus see
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06lQJ1ocn ~aYH H8.H50nbUDlX rnyftHH KypMo-KaM1IaTcKoro
H ~3y-50HHHcKoro *eno(X)B

KaK BHAHO H3 npHBeAeHHbIX AaHHbIX, HaH60nee XapaKTepHOH lJepTOH ynbTpaa6Hccanb­
HOH AOHHOH <payHbI B OTHoweHHH ee reorpa<pHtleCKOrO pacrrpOCTpaHeHWI HBnHeTCH
npeo6nan.aHHe B HeH BHAOB, npHYPOlJemIhlX TonbKO K onpeAeneHHblM nOKaJIbHbIM paHOHaM
OAHoro OKeaHa. CpeAH 3HAeMHKOB ynbTpaa6HCcaJlH pe3KO npeo6JIa.o;lIOT BH,IJ,bI, 3HAeMHtlHble
nHWb ATUI OAMoro )l(en06a HJ1H 1JlIH rpynnbI COCe,nHHX )l(eno60B (OKono 95% ynbTpaa6Hccanb­
HbIX 3HAeMHKOB, H11H 53,5% BceK ynbTpaa6HccanbHOH q,aYHbI), a cpe~ )fQfBOTHbIX c BepTH­
KanbHbIM pacrrpoCTpaHeHHeM, BblXOWlllQiM 3a rrpeAenbI ynbTpaa6HccanbHoH 30Hbl, rronOBHHY
COCTaBnHJOT BHAbI, pacnpocTpaHeHHbIe B TOM paHOHe OKeaHa, rAe HaxOAHTCH )l(en06, B KOTO­
pOM 3TH BHAbI HaHAeHbI rny6)1OO 6000 M. TaKHM 06paJOM, TpH lJeTBepTH BceH q,a}'HbI )l(e­
no60B cocraBnJlIOT BHAbI C nOKanbHbIM pacnpocTpaHeHHeM B npenenax KaKoH-nH60 O,IUlOH
a6HccanbHoH rrpoBHHUHH no cxeMe BHHOrpaAOBoH.

BMecre C 'reM Ha OCHOBe 3HatnrrenbHOH o60coooeHHoCTH <l>aYHbI )l(eno60B OT npH1lera­
IOUUlX K )l(eno6aM a6HccanbHbIX paHOHOB nO)l(a OKe3.Ha, Bblpa)K(llOllleHCH B BbICOKOK CTeneHH
ee :nmeMH3Ma Ha BHAOBOM ypoBHe, npeACTaBnHeTCH u~necoo6pa3HbIM BblAenHTb pa3HbIe
)l(eno6a H1IH rpynnbl cocewmx )l(eno60B B caMOCTOHTenbHbIe 300reorpaq,HlJeCKHe eAHHHUbI
paHra npoBHHUHH B eAHHOH cxeMe 300reorpa<l>HlJeCKOrO paHoHHpOBaHHJI OKeaHHtleCKHX
rny6HH (a6HccanH H ynbTpaa6HCcaJIH) [BenHeB, 1972, 1974a; nenHeB, BHHorpmoBa, 1977;
BHHOrpaAOBa, 1977; Vinogradova, 1979].

3HatfilTenbHOe <l>aYHHcTHtleCKoe CXOACIBO 06Hapy)KHBaeTCH Me)l(A)' rpynrroK o6paJr­
IOlUHX enHHylO uerrOlJKY )l(eJ1060B - AneyrcKHM,KYPH1Io-KaMtlaTCKHM, HnOHCKHM H HA3Y­
bOHHHCKHM. 113 onpeAeneHHblX H3 nOH rpynnbI )l(eno60B 276 BHnOB 26% COCTaBnHIOT
BHAbI, 061.UHe WIH J,J,Byx, Tpex HllH Bcex lJeTbIpeX 3THX )l(eno60B. YnbTpaa6HccaJIbHble 3HAe­
MHKH COctaBnHJOT B <l>aYHe Ka)KJJ.OrO H3 nHX )Keno60B OT 42 AO 53% (CM. Ta6n. 8), acyM­
MapHbIH 3ImeMH3M <l>ayHbI Bcex lJeTbIpeX )l(eno60B COCTaBnJleT 51%. CpenH He3HAeMHlJHblX
BHnOB (H3BectHbIX C rny6HH MeHee 6 KM) 60nee nonOBHHbl H3BeCTHbI TonbKO H3.THXOro
oKeaHa, a 46% - TonbKO H3 CeBepo.nau;H<pHtIeCKOH a6HCcaJIbHOH npoBHHUHH, no cxeMe
BHHOrpaAOBoH•

l1HTepecHble pe3ynhTaTbI naeT CpaBHeHHe HaCeneHHJI HaH60nee rny60KOBOAHbIX paHoHoB
(rny6HHbI 60nee 8 KM) KypHJlo-KaMlJaTCKOro H ~3y·boHHHCKoro )l(eno60B, pa306meHHhIX
HbIHe MeHee rny60KHMH ytlaCTKaMH HnoHcKoro )Keno6a (Ta6n. 13).

KaK BHAHO H3 Ta6n. 13, cpenH 3~eMHKOB 3THX ABYX )I(eno60B eCTD 06llOlH BHA (B. bir­
steini), 0006H nonynHUHH KOTOporo H3 3THX )l(eno60B MOp<ponOrHlJeCKH He pa31IHlIaIOTCJI,
eCTb pa3Hble nO~HAbI oAMOro BHJJ.a (E. hanseni) H 6rIH3KHe BH):tb1 O.n;HHX H Tex )l(e pOnOB.
Bce 3TH BHAbI He HaHneHbI 3a npeAenaMH pac~aTpHBaeMbIX )l(eno60B, B TOM tIHcne H B .RnoH­

CKOM )I(eno6e. TaKHM 06pa30M, MbI BH,D;HM 3AeCb pa31I}flIHbIe nanbI BH11-0BOH AHBepreHUHH,
KaK 6hl npouecc BHAo06pa30BaHHH "in statu nascendi". 3TO n03BonHeT npeWlonaran,
'{TO Bee TpH )l(eno6a B03HHKJIH KaK e):Q{Hoe 06pa30BaHHe, B KOTOpOM rny6HHbI 60nee 8 KM
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different stages in the species divergence, as though the process of species formation "in statu nascendi".
This allows the hypothesis that all three trenches emerged as one formation, in which depths over 8 Ian
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Figure 56. Combined System of Zoogeographical Zoning of Abyssal and Ultra-Abyssal
191



Key:
1. Regional boundaries
2. Subregions
3. Abyssal provinces
4. Ultra-abyssal provinces; the other explanations are in the text (abyssal zoning per: [Vinogradova,
1959], ultra-abyssal zoning per [Beliaev, 1974])
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were initially continuous. Their separation should have occurred only recently, most likely in the
Quaternary, probably, because of the more rapid rate of sedimentation in the Japan trench due to very
high seismic activity in the area of this trench.

Judging from the presence of a nUlTlber of endemic ultra-abyssal species common for the Aleutian
and Kuril-Kamchatka trenches (9 species, of which 5 dwell also in the Japan trench), these trenches were
also previously combined at depths over 6.5-7 km, while the currently existing threshold between them
from depth about 5.5 km developed only recently, and the now separated populations that are common for
these trenches of ultra-abyssal endemics did not successfully diverge into independent species, and in
only one case, are represented by different subspecies of one species (Isopoda Storthyngura tenuispinis).

The fauna links found between the currently isolated greatest depths in the Tonga and Kermadec
trenches (two new Bivalvia species analyzed by Z. A. Filatova, caught in these trenches at depths 9-10.5
km but still not described) apparently indicate the existence of a previous indirect link between these
depths, i.e., the emergence in these trenches of a unit and the only recent (in a geological sense) formation
between them of a threshold with depth slightly over 6,000 m.

Asteroidea, Lethmaster rhipidophorus, belonging to the subfamily, genus and species endemic for
the ultra-abyssal and dwelling at depths from 6,460 to 7,880 m have only been found in the Ryukyu and
Philippine trenches. This allows the hypothesis that trenches there were previously united by depths over
6 km, possibly through the greatest depths of the Philippine trough in which there are now numerous
depressions with depths on the order of 6-7 km (see Fig. 5).

Fairly numerous fauna links have also been found between a group of trenches that forms a single
chain: Volcano-Mariana-Yap-Palau, which apparently is also linked to the common origin of these
trenches. Thus, for example, all 12 of the species known from the Mariana trench are endemic for the
ultra-abyssal, but 6 of them were also found in neighboring trenches. In several cases, there are also
known ultra-absyssal endemics that are common for the Mariana and Philippine trench groups.

It is more difficult to explain the existence of species endemic for depths over 6 km that are
common for two or a greater number of very separated trenches. There are 20 known species which have
this dissemination; 7 of them are crustaceans from the order Amphipoda which lead an active-mobile
lifestyle mainly at the floor, but apparently are capable of also rising considerable distances above the
bottom. It is not excluded that some representatives of these species could sometimes rise to depths
somewhat less than 6 km, although they have not yet been caught at these depths. The other, although
less likely explanation for the dissemination of these species in very separated trenches is their
comparatively recent settlement of the ultra-abyssal depths in various parts of the ocean and their parallel
evolution in different trenches from the common widespread, less deep-sea predecessor. In some cases,
when we are dealing with dissemination of sedentary forms (e.g., finding only in the Kuril-Kamchatka
and Tonga trenches of the Bonus petrochenkoi Gastropoda or the Polychaeta Bathykermadeca hadalis
disseminated in five separated trenches), we should possibly look for an explanation in the fact that the
populations from different trenches belong to different biological species that are indistinguishable at the
morphological level which is accessible for study.

Sometimes, the explanation of instances of such a questionable dissemination may be simply the
lack of study of the fauna in the abyssal ocean depths, as in the Actinia Galatheantemiidae for which it
was recently clarified that they not only dwell in almost all the trenches, but are also widespread at depths
over 4 km in the Antarctic and subAntarctic waters.

Based on a generalization of the data regarding the geological dissemination of the trench fauna, it
was suggested that the system of zoogeographical zoning be supplemented
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for the abyssal, developed by N. G. Vinogradova, by isolation of the ultra-absyssal provinces (Fig. 56), as
a result of which this system has the following appearance [Beliaev, 1974; Vinogradova, 1977;
Vinogradova, 1979].

A--Pacific Ocean-North Indian deep-sea region
A-1--Pacific Ocean subregion [provinces-abyssal: A-la-North Pacific Ocean, A-1b-West Pacific

Ocean, A-Ie-East Pacific Ocean; ultra-abyssal: AI-Jap-Aleutian-Japan (Aleutian, Kuril-Kamchatka,
Japan, Izu-Bonin Trenches), PLP-Philippine (Philippine and Ryukyu trenches), M-Mariana (trenches:
Volcano, Mariana, Yap, Palau)!, BG.-NH-Bougainville-New Hebrides (trenches: New
Britain,Bougainville, Santa Cruz, New Hebrides, Ton-Kep-Tonga-Kermadec, P-Ch-Peru-Chile]

A-2--North Indian subregion (Y-Yavan ultra-abyssal province)
B--Atlantic deep-sea region

B-2--Atlantic subregion (provinces-abyssal: B-2a-North Atlantic, B-2b-West Atlantic, B-2c-East
Atlantic; ultra-abyssal: PR-Puerto Rico; R-Romanche)
C--Antarctic deep-sea region

C-1--Antarctic-Atlantic subregion (S-A--Southem Antilles ultra-abyssal province)
C-2--Antarctic-Indian-Pacific Ocean subregion (abyssal provinces: C-2a--Indian, C-2b--Pacific

Ocean).
It is possible that this system will have to be supplemented in the future after isolation into

separate ultra-abyssal provinces of the Banda and Cayman trenches after a more complete study of their
fauna.

It is not expedient to assign a zoogeographical status (including the Hjort trench) to individual
provinces based on individual submersions with depths somewhat over 6 kIn in various ocean troughs,
since their fauna differs only slightly from the abyssal fauna of the neighboring ocean regions, and its
endemism at the species level is from 20 to 28% (see Table 8).

Chapter 9

ECOLOGICAL GROUPINGS AND BIOLOGICAL FEATURES OF TRENCH
BENTHIC FAUNA

ECOLOGICAL GROUPINGS

The basis for characterizing the ecological groupings (biocenoses, communities) of the benthic
fauna of shallow depths is usually the quantitative bottom drag collections, supplemented by data from
trawling catches. At the ocean depths where the fauna are much sparser than on the shelf, in the latter the
macro- and mega-benthos are considerably thinner and the bottom grabs do not provide a correct idea
about the composition of the benthic population or the relative role of individual species, the taxonomic
and ecological fauna groups.

The quantitative methods developed for the biocenotic characterization of the shelf fauna
[Zenkevitch, Brotskaya, 1937; Brotskaya, Zenkevitch, 1939; and

I It is not excluded that as a result of further study of the fauna in the trenches surrounding the Philippine Sea, it will be
expedient to combine the ultra-abyssal Philippine and Mariana provinces.
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subsequent works of other authors], cannot be used to study the biocenoses of hadal ocean depths. The
nature of the benthic biocenoses of the deep-sea fauna has to be judged mainly from the relative role of
different species and groups in the trawling hauls. These catches, obtained from comparatively shallow
and uniform sections of the floor, could reflect more or less correctly the main composition of the
community. However, when the trawling occurs at a considerable distance and encompasses a section
with complex floor reflief or great range of depths (sometimes hundreds of meters), as often occurs in
work in the trenches, fauna of varying communities are represented in one haul.

The nature of benthic communities in the trenches may be judged to a certain measure also from
the photographs of the floor, but mass photographs of the floor have only been obtained in a few tropical
trenches [Lemche et aI., 1976], and they may only be used sometimes for a comparative biocenotic
analysis. Thus, for example, in the Santa Cruz trench at depth 8,700-8,900 m, close to the greatest depth
of this trench, one of the photographs detected no less than 15 specimens of Actinia attached to the
detritus lying on the floor. No other animals were found in this photograph, which indicates the existence
here of a local biocenosis consisting of one or two species of Actinia. Other photographs obtained in the
same depth interval of this trench and covering sections with soft silt, also did not reveal more than 2-4
species of animals (apparently two species of Polychaeta, traces of Holothurioidea Pseudostichopus {?)
and some other animal).

The observations and collections made during submersions of underwater research vessels provide
an exceptional opportunity for studying the benthic communities. These methods that are widely used, for
example, in studies of underwater hydrothermal regions by the American, French and Soviet expeditions,
permitted an extremely more detailed clarification of not only the composition, but also the details of
distribution of the hydothermal fauna communities. However, study by these methods of life at depths
over 6 Ian is a matter for the future. Other methods for studying benthic trench communities have not yet
been developed. This also explains the still extremely insufficient degree of study of the trench benthic
fauna communities.

L. A. Zenkevitch and Z. A Filatova [1958], in characterizing the biocenoses of the benthic fauna
of different depths in the northwest Pacific Ocean, believed that for depths 6-9 Ian of the Aleutian, Kuril­
Kamchatka and northern Japan trench, there is a typical single community of Holothurioidia of the genus
Elpidia, Pogonophora, Echiuroidea and representatives of two genera of Polychatae. However, as
indiciated by further research this is an unqualified unified characterization for the entire range of trench
depths, as well as for their slopes and its flat bottom extending along the trench axis.

The series of publications of M. Sokolova [1956, 1960, 1964, 1965; et al.] that mainly covered the
abyssal depths, made a more detailed development of this topic. Based on an analysis of the composition
of the fauna in the trawling hauls obtained from different depths in the northern Pacific Ocean, Sokolova
isolates different trophic types of benthic biocenoses whose distribution on the floor is determined by the
natural bottom relief changes with depth and the related distribution and quantity of organic detritus in the
bottom water layers, on the sediment surface, and in its mass. In the example of the northwest Pacific
Ocean and the Kuril-Kamchatka trench, Sokolova [1960] revealed the existence of vertical zonality in the
biocenoses distribution of different trophic types and proposed a system of their repeated alternation as
the depth increases and related changes in the bottom relief.

The vertical trophic zonality proposed by Sokolova is mainly applicable to the continental slope
and the adjoining abyssal depths. As for the trenches, the natural alternation of tophic zones could only
exist in them in cases where certain forms of the relief are extended a considerable distance along the
trench and are repeated at different depths. However, the trench slope relief is usually more complicated.
The slope sections that are confined to the most pronounced bends
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of the least sedimentation, as well as the outcroppings of solid rock that are numerous on the slopes where
sedimentation does not occur at all [Bezrukov, 1970] could be located in trenches without a certain
pattern.

Therefore as applied to the trenches, it can be stated that it is not so much the correct alternation of
the trophic zones on the vertical, as the local confinement of the biocenoses of different trophic types to
certain forms of the relief and the related conditions of sedimentation, as well as the ocean regions that
vary in trophic conditions.

Differences are more clearly expressed in the types of benthic biocenoses between the trench
slopes and their flat bottom extended along the trench axis. The latter is characterized by fine-grained
muddy sediments, considerable rates of sedimentation and high content in the sediment of organic matter
(especially in the ocean eutrophic region trenches). In the direction from the greatest depths in the central
trench sections to their terminal sections, there is usually a fairly gradual increase in depth, an ocean flor
gently sloping more towards the depths than on the trench side slopes. The trophic conditions here that
are characteristic for the floor of this trench (depending on the degree of eutrophicity or oligotrophicity of
the region where this trench is located) are preserved at different depths. Thus, for example, in the
southern Kermadec trench, the typical community for the floor of different trenches with severe
dominance of Holothurioidea of the genus Elpidia was found at the trench axis at depth 8,200-8,300 m
with considerably lower population than at the greatest depths in its central section.

Usually the dominant and most mass components of the fauna on the floor of the trench axis are
detritus-eating Holothurioidea, primarily of the family Elpidiidae, and in particular, the genus Elpidia
represented in the majority of trenches, as well as the family Myriotrochidae and some others. While the
trophic uniformity of biocenoses of the trench axis floor is maintained, the taxonomic composition of the
animals dwelling here changes depending on the depth and location of the trench.

R. Menzies and R. George [1976], based on the fact that there are ocean floor sections that do not
reach depth 6 km, but have morphological trench features (in relation to the steep slopes and narrow flat
bottom extended along the longitudinal axis), suggested for the population of the bottom of such
morphologically similar structures, regardless of their depths, the name "trench floor fauna" instead of the
names "ultra-abyssal" or "hadal fauna". A detailed and convincing critique of this suggestion was already
given in the publication ofT. Wolff [1970]. It should only be noted here that the conclusions of Menzies
and George do not have any relationship to vertical zonality, henceforth, the name "trench floor fauna"
may not be contrasted to the names used to designate depths over 6 km in the system of vertical biological
zonality of the ocean. Menzies and George, however, are quite correct in noting the ecological similarity
of the population of the flat bottom filled with soft sediment of the ultra-abyssal (hadal) trenches and
similar morphological structures in the less deep-sea regions. In this ecological sense, the name "trench
floor fauna" was justified by the stipulation that this fauna which has a similar ecological appearance at
different depths will differ not only in taxonomic composition of the animals, but also in their diversity.

As for the benthic screener representatives of the epifauna (Spongia, many Coelenterata,
Crinoidea, Pogonophora and Ascidea), there are usually few of them in the trenches and they are confined
to the local rock outcroppings, mainly on the trench slopes, and sometimes to fragments of these rocks
that are carried to the trench floor. In the trawling hauls obtained in the trenches, they are massive only in
single cases (numerous Pogonophora at depth 9 km and Crinoidea at depths 8,200-9,000 m in the Kuril­
Kamchatka trench, Hyalospongia on the slopes of the South Sandwich trench at depths about 6,800-7,200
m).

As shown above (see Table 12), the number of species in the trawling hauls from the trenches
diminishes as the depth increases. In other words, there is a rise with depth
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in the oligomictic nature of the biocenoses. The trawling catches from depths over 6 km are
characterized in general by the dominance of one, sometimes, two-three species that comprise the
background of the entire catch. But this dominance was expressed most clearly in the catches obtained
from the greatest depths, especially in the mass hauls from the hadal depths of the eutrophic trenches.

The degree of domination of one-three dominant species increases with depth simultaneously with
the rise in the oligomictic nature of the biocenoses. At the hadal depths of the eutrophic trenches, the
population of one dominant species in the benthic biocenosis (usually Holothurioidea of the Elpidia
genus) often reaches several thousand individuals in one trawling catch and could comprise up to 98% of
the total population of the caught animals. It is precisely under these conditions that the extreme specific
nature of the existence conditions for the pressure factor is cOlTlbined with the trophic capabilities that are
fairly favorable for the mass development of the species that are adapted for these conditions.

A. Thienemann [1918] formulated a general law, according to which, the more that the biotype
living conditions differ from the normal and optimal for the majority of organisms, the fewer species are
in the biocenosis and the more individuals there are in individual species. A. A. Shorygin [1955] came to
the same conclusions, according to which the monocenoses that represent an extreme case of oligomictic
nature, may only be encountered in the biotypes that deviate the most from the norm.

I previously [1966b] noted the correspondence to this law of the conditions at critical trench
depths. Later research of trench fauna confirmed this correspondence to a greater measure. A clear
example of monocenosis is the existence and mass development of the only active-mobile bottom­
dwelling species, scavenger, Amphipoda Hirondellea gigas at the greatest depths of the Philippine and
Mariana trenches [Hessler et aI., 1978].

SOME BIOLOGICAL FEATURES

There are no external differences between the animals living below 6 km and the dwelling at
somewhat lower depths in the lower part of the abyssal zone. There are no known specific conditions for
the ultra-abyssal depths, with the exception of high hydrostatic pressure. The adaptations to the constant
existence at extremely high pressures are apparently expressed at physiological and biochemical levels
and do not require morphologically pronounced changes in the organism.

Due to the total lack of light, not only at trench depths, but also in the abyssal zone, the body
coloring here may not have an adaptive value for the benthic animals, and among them there is a
dominance of organisms that do not have pigmentation [Zenkevitch, Birstein, 1955; Zenkevitch, Birstein,
1956]. However, the coloring of many species is preserved even at such depths, green in some
Echiuroidea [Zenkevitch, 1958], light-yellow in Crinoidea Bathycrinus [Beliaev, 1966b], lilac or violet in
some species of Polychaetae of the family Polynoidae [Ushchakov, 1955; Levenstein, 1971]. All
Pogonophora, including the hadal species, have red blood due to the presence of hemoglobin [Ivanov,
1960a; Ivanov, 1963]. The body of the ultra-abyssal fish Careproctus amblystomposis is pinkish
[Andriashev, 1955]. The only known specimen of the ultra-abyssal trachomedusae Voragonema
profundicola with oral trunk was brown [Naumov, 1971], while orange was noted on a color photograph
of antomedusae obtained at depth 8,260 m [Lemche et aI., 1976].

The overwhelming majority of ultra-abyssal animals do not have eyes. But some Crustacea and
Gastropoda representatives, even those living at such depths, do retain rudiments of eyes that do not have
a functional value [Wolff, 1956a, 1962; Birstein, Chindonova, 1958; Bacescu, 1971; Zharkova, 1975,
1978]. Two species of Isopoda of the eurybathic genus Antarcturus, dwelling below 6 km,
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maintained externally normally developed eyes [Birstein, 1963a; Kussakin, 1971], which probably
indicates the comparatively recent settlement of the great depths by representatives of this genus. Of the
known fish from the ultra-abyssal eyes have also been preserved [Andriashev. 1955; Munk, 1964], but
compared to the eyes of the shallower representatives of the same genera they are either very small, or it
has been established that they are in a degenerative state [Rass, 1964, 1974].

For a number of known deep-sea animals there is a known phenomenon of so-called deep-sea
rachitism that is expressed as a thinning and reduced degree of calcification of the skeletal formations.
This phenomenon is linked to a deficit of calcium carbonate below the critical (compensation) depth
(usually between 4,000 and 5,000 m), where the water is undersaturated with calcium carbonate and its
content in the sediment is negligible. It is natural that for the benthic animals dwelling at these depths, the
removal from the bottom water and benthic sediment of calcium carbonate that is necessary for skeletal
development is extremely difficult. Additionally, they have the constant problem of actively maintaining
and renewing the skeletal formations in spite of the active gradient aimed at their dissolution. However,
this refers equally to the denizens of the lower abyssal and hadal. There is no doubt that this is linked
precisely to the drastic reduction at these depths of the number of species and the quantity of Foraminifera
with calcareous shell, the absence here of calcareous Spongia and the skeletal weakening of some deep­
sea mollusks, brachiopods and some other animals.

F. A. Pasternak [1970] notes that the skeletal formations of a number of ultra-abyssal Pennatularia
are reduced more severely than those of the abyssal. However, this refers to the representatives of the
populations that are only found at 100-200 m below 6 kIn, and therefore may be considered specific for
the real ultra-abyssal depths. Ya. A. Birstein [1963a] indicates that the shells of two ultra-abyssal Isopoda
(Eurycope magna and Storthyngura vitjazi) are thinner than the shallower species of the same genera.
However, even among the Isopoda there is a known stronger skeletal development in the ultra-abyssal
species (S. herculea [Birstein, 1957]. The same is known from a number of Tanaidacea [Wolff, 1956b].

Numerous other examples could be cited of the fact that in trenches all the way to their greatest
depths, many animals cope successfully with the problem of skeletal structure of which they have a no
less developed one than their shallower relatives. This refers, for example, to some Bivalvia and
Gastropoda, Asteroidea of the family Porcellanasteridae, Crinoidea of the genus Bathycrinus, Ophiuroidea
of the genus Abyssura. All the ultra-abyssal species of Holothurioidea of the genus Elpidia have
numerous calcicareous spicules that are larger and coarser than those of the abyssal, and they are the most
massive and numerous among the deepest sea species, E. hanseni that lives at depths to 9,700 m. In this
respect, there are thus no specific differences between the abyssal and hadal animals.

Yet another characteristic feature for some benthic invertebrates is the tendency towards increased
body dimensions as the habitat depth increases. This phenomenon which has been called deep-sea
gigantism was noted for several representatives of some orders of Crustacea [Zenkevitch, Birstein, 1955;
Zenkevitch, Birstein, 1956; Wolff, 1956, a, b, 1960, 1962, 1964, 1970; Birstein, 1957, 1963a, 1971b;
Birstein, Chindonova, 1958; Jones, 1969]. It should be stipulated that all the authors who have noted this
phenomenon meant by deep-sea gigantism a relative increase in the body dimensions with depth in some
deep-sea (especially ultra-abyssal) animals compared to their related irlhabitants of shallower depths
(within the genus or family, and in one case, even the order, Tanaidacea). Therefore, as noted by T.
Wolff, it is more correct to speak not of gigantism as such, but namely a tendency towards larger
dimensions [Wolff, 1962, p. 287] or to use the term "gigantism" in quotation marks. This is an important
stipulation insofar as the use of the name deep-sea gigantism in some cases resulted in the fact that an
argument against the existence of this phenomenon cited
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examples of the existence of the largest animals within the orders or classes that did not have a
relationship to it in the shallows or even on dry land [Madsen, 1961b; Menzies, George, 1967].

The most numerous examples of increased sizes with depth and the greatest dimensions of ultra­
abyssal species are known among the many Isopoda genera of the suborder Asellota. The ultra-abyssal
species A. magna has the greatest dimensions among the Amblyops genus. An increase in body
dimension with depth was also observed in some Cumacea genera. Until comparatively recently, the
largest in the order Tanaidacea was considered the ultra-abyssal species Herpotanais kirkegaardi
described by T. Wolff. But in 1978, R. K. Kudinova-Pasternak described a considerably larger species
Gigantapseudes adactylus from the ultra-abyssal Philippine trench which was yet another confirmation of
the law under discussion. However, soon [Garno, 1984] an even larger species, G. maximus (length up to
75 mm) was described from a shallower depth, about 5.5 km. The largest representatives of the order
Amphipoda (length 282 mm) were also found at depth 5,300 m [Hessler et aI., 1972]. The dimensions of
these Amphipoda are much greater than the dimensions of all the ultra-abyssal species of this order.

Among the animals of other taxonomic groups, one can note only single examples of deep-sea
"gigantism". Comparison of the data of A. V. Ivanov [1960a] regarding the body dimensions of various
Pogonophora indicates that the dimensions of the ultra-abyssal species of the genera Spirobrachia,
Heptabrachia and Diplobrachia are larger than the shallower species of the same genera. Among the
Holothurioidea of the genus Elpidia [Beliaev, 1971b, 1975] the dimensions of numerous ultra-abyssal
species are larger than the abyssal, but are similar to the dimensions of shallower Arctic and Antarctic
species.

There are no other known examples of "gigantism" among the ultra-abyssal animals, and
sometimes the opposite correlations are observed. T. S. Rass [1974] regarding fish noted that "the adult
hadal species are smaller than the close abyssal species" (p. 210).

I. S. Zharkova [1968] studied the change in the number and size of intestinal cells of some abyssal
and hadal species of Isopoda. It was found that each species (and sometimes close species and even
genera) is characterized by a more or less constant number of cells, but the increase in body dimensions in
ontogenesis is due to the increased cell size. It is important that the increase in body size of hadal Isopoda
species, based on Zharkova's data, is also mainly due to the increased cell size. These data agree with the
assumption that the increased body size of deep-sea Isopoda is due to the longer life span under these
conditions [Wolff, 1962].

The possible reasons for the increased body size with depth and the greatest dimensions of ultra­
abyssal representatives of different Crustacea genera have been discussed repeatedly by T. Wolff and Ya.
A Birstein who established this phenomenon, as well as R. Menzies et aI. [Menzies, George, 1967;
Menzies et aI., 1973]. Insofar as the increase in dimensions in some cases occurs in closely related
species of the Crustacea genus (as well as Holothurioidea of the Elpidia genus) at comparatively shallow
depths in the polar regions and is related to low temperature, while in other cases, is related to great
depths and within these depths does not depend on temperature, then we must hypothesize the effect of
hydrostatic pressure, and most likely the effect of "gigantism" in the ultra-abyssal depths is due to the
summary impact of both of these factors. But the biological essence of the mechanisms for this effect still
remains unclear, which is why "gigantism" is manifest selectively only in some representatives of a few
taxonomic animal groups.

All the abyssal and hadal animals are characterized by the absence in their body of any gas-filled
cavities. All the body cavities are only filled with fluids that mechanically results in a balancing of
internal pressure with the external pressure without energy expenditures, and because of the essential
incompressibility of the fluids do not threaten the animals with enormous crushing external pressure.
However, there is a known case of preservation of a small air bladder in a hadal fish Hacomycteronus
profundissimus that has not been found at depths less than 5 km [Nielsen, Munk, 1964]. The
functionining mechanism of this organ under such high pressure conditions is not known.
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Chapter 10

HYDROSTATIC PRESSURE AS AN ECOLOGICAL FACTOR

A review of all the available data on the ultra-abyssal benthic fauna leads to the conclusion that
there is an extreme specific nature in the existance at depths over 6 Ian and an increase in this specificity
with depth as the maximum ocean depths are reached.

I have already noted above that based on such factors as temperature, salinity, oxygen-saturation
of the water, and nature of the soil, the ultra-abyssal depths do not differ significantly from the abyssal
ocean floor depths adjoining the trenches, and even the shallower regions. As for the feeding conditions,
in the trenches they are generally more favorable for the benthic fauna than on the ocean floor in the
regions neighboring the trenches, and thus, may also not have a limiting effect upon it. The high seismic
activity in the trench regions could result in the local and frequent death of animals as a result of slides
and avalanches, but may not affect the actual possibility of settlement of the ultra-abyssal depths.

The only factor that we know about is that it changes in parallel and in one direction with depth,
and as it increases in the ultra-abyssal zone it deviates more and more from the form for the
overwhelming majority of marine animals, and that is hydrostatic pressure. We do not know of any other
such factors, not to mention some indicators that in themselves are the function of pressure.

It is known that some physical properties of solutions depend on hydrostatic pressure. High
pressures affect solution viscosity, ionic equlibrium, its related conductance of solutions [Gonikberg,
1960] and gas solubility [Klots, 1961]. It is possible that high pressure impacts on any other properties of
seawater and through these changes affects the living organisms.

No direct experiments have yet been made on the physiological effect of pressure on ultra-abyssal
animals. Setting up of these experiments requires development of methods of catching animals, lifting
them to the surface and then keeping them while maintaining the pressure inherent to their natural habitat,
as well as possible experimental change in this pressure and observation of its results. At ocean floor
depths, these isobaric traps lowered on autonomous instrument-carriers have already been used for small
benthic animals [Macdonald, Gilchrist, 1982]. Experimental samples of these isobaric traps for ultra­
abyssal depths have already been developed [Anonym., 1977; Yayanos, 1977], and their use for
experimental research may yield extremely important results.

Because the ultra-abyssal animals do not have gas-filled cavities, the volume of their body
essentially remains unchanged when the pressure changes, and when raised to the surface, they may
appear externally undamaged. However, insofar as one can judge from their total lack of mobility, they
do not withstand the rapid decrease in pressure from 600 atm and more to normal atmospheric pressure.

It was experimentally established in relation to many shallow organisms that a strong increase in
pressure proves fatal [Fontain, 1930; Ebbecke, 1935; ZoBell, Oppenheimer, 1950; Oppenheimer, ZoBell,
1952; ZoBell, Morita, 1959; Menzies, Wilson, 1961; et al.]. There are numerous experimental data on the
effects from pressure on the order of several hundreds of atmospheres on different biological processes
occurring in the cells and tissues of organisms existing under natural conditions at normal atmospheric
pressure: on the rate of many biochemical reactions, on the enzymatic processes, energy exchange
processes, motor activity, cellular growth and division, and mutation frequency.
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The summary of A. A. Shulyndin [1967], as well as a number of survey articles of other authors
[Schlieper, 1963, a, b; 1966, 1968; Kal'kar, 1964; Menzies, 1974; Schlieper, Tide, 1975; et all cover a
detailed examination of various aspects of the effect of high hydrostatic pressure on biological creatures
on the organism, tissue, cellular and biochemical levels.

In discussing the biological effects of high pressure, G. Kal'kar [1964] advances the hypothesis:
"Hydrostatic pressure may have a strong impact on the equilibrium between single-strand and double­
strand DNA" (p. 395), as well as on the complex mechanism of protein synthesis that is concentrated in
the submicroscopic particles, the ribosomes.

All of these data allow us to hypothesize that even under natural conditions, high pressures, on the
one hand, should require special adaptations from the animals that have adapted to them, and on the other
hand, limits the actual possibility of adaptation to them of many animals, acting as a screening factor.
This hypothesis agrees well with the aforementioned data about the increase in the specific nature of the
ultra-abyssal fauna as the depth increases, about the decrease in the number of species with depth, and
about the gradual loss from the fauna composition of the large taxonomic groups.

The opinion has been stated repeatedly that there is a great probability of a direct physiological
and ecological effect of hydrostatic pressure on the ocean depth dwellers, and as far as I know, is adopted
by the majority of researchers of the deep-sea ocean fauna. These viewpoints were recently confirmed by
experimental studies on the effect of the pressure change on various deep-sea animals [Moon et aI., 1971;
Macdonald, Gilchrist, 1982; Mickel, Childress, 1982; et aI.]. Summaries have also been published that
generalize the accumulated data on the effect of high pressures on different aspects of vital activity of
organisms [Barobiology... , 1972; Kriss, 1973; Macdonald, 1975]. In the introduction to the collection
Barobiology, its editor R. Brauer [1972] wrote: "The existence of the effect of hydrostatic pressure on
the broad diversity of biological processes is no more than a hypothesis. This is a well established fact"
(p.2).

Experiments on the impact of pressure change on Byothograea thermydron crabs living at depth
about 2.5 Ian in the region of the Galapagos hydrothermal regions collected and brought to the surface by
the research submarine Alvin demonstrated that these crabs may withstand only a brief reduction in
pressure to 1 atm. The majority of crabs in this case died quickly, and none of them survived more than 5
days. Under these conditions cardiac activity disorders were observed in them. The crabs endured a
double reduction in pressure compared to the normal (from 238 to 120 atm at temperature 2°C), none of
the 25 specimens died in 21 days [Mickel, Childress, 1982].

Extremely interesting results were obtained by A. Macdonald and I. Gilchrist on several species of
Amphipoda brought up in isobaric traps from depths somewhat over 4,000 m. With a gradual rise in
pressure to 500-600 atm sometimes a slight increase in motor activity was observed in these Amphipoda;
with a further rise in pressure it dropped, and at pressure 750-800 atm, motion stopped altogether. These
same authors cite numerous published data on the fact that increase in pressure above a certain level in
different shallow animals results in disruption in neuromuscular activity expressed as convulsive
uncoordinated movements, and a further rise in pressure, results in complete paralysis. For a number of
shallow Crustacea, the pressure at which convulsions occur (Pc) is from 50 to 100 atm. For benthic
Amphipoda a linear increase is observed in Pc as the dwelling depth increases to 2,700 m. Increase in
pressure in Amphipoda living at depth 4,000 m, as stated above, in general did not cause convulsions.
Amphipoda dwelling at depth 4,000 m in their reaction to increased pressure thus differ radically
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Figure 57. Dependence of Greatest Catalytic Rate of Lactate-Dehydrogenase from
Coryphaenoides sp. Muscles on Pressure and Temperature

psi--pressure in pounds per 1 inch2 (1,000 psi =68 atm); v--velocity [per: Moon et aI, 1971]

from those living at depths to 2,700 m [Macdonald, Gilchrist, 1982].
The publication of the magazine "American Zoologist" (Vol. II, No.3) that was published in 1971

was dedicated to studies of the pressure impact mainly on the nature and rate of biochemical reactions in
deep-sea Macruridae fish. The studies were made on board the research vessel Alpha-Helix (United
States) in the area of the Galapagos Islands on fish that were just caught at depths to 2,400 m in traps with
bait lowered to the bottom on the autonomous instrument-carrier [Phleger, Soutar, 1971]. One of the
articles [Moon et aI., 1971] cites data on the impact of the change in pressure and temperature on the
catalytic effect of lactate dehydrogenase (LDH) from the muscles of Coryphaenoides sp. (Fig. 57). As is
apparent from the graph, at temperature 3°, i.e., the closest to that at great depths, the pressure change in
limits from 1 to approximately 600 atm essentially does not affect the LDH activity, while a further
increase in pressure lowers it severely, which is expressed as a sharp break in the curve. This could
apparently serve as an indication that precisely at depth about 6,000 m there is a boundary below which a
further increase in pressure could have a significant effect on the rate of biochemical reactions. It is
indicative that the greatest depth from which there is a known representative of the genus Coryphaenoides
is 6,180 m [Okutani, 1982].

In the monograph Biokhimicheskiye adaptatsii [Biochemical Adaptations] [Khochachka, Somero,
1988--translation from the American edition, 1984], the authors make a special discussion of the data
known by 1984 on adaptations of deep-sea animals to hydrostatic pressure on physiological and
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HO OTnHtlalOTCR OT 06HTaID1UHX Ha fny6HHax 1J.0 2700 M [Macdonald, Gilchrist,
1982] .

BhlweAJ,IDtii B 1971 r. BhInycK >KfpHaJla "American zoologist" (Vol. 11, N 3) nOCBmueH
HCCne~OBaHHJlM BnHHHHR AaBneHHR rJIaBHhIM 06pa30M Ha xapaKTep H CKOPOCTh 6HOXHMH­
qeCKHX peaKllHK y rny60KoBoAHDIX phIf$ MaKPYPHA. HccneAoBaHIDI npoBo.romHcb Ha 60pTy
3/c "Anbcl>a-XenHKc" (CIIIA) B paiioHe fananaroccKHX OCTpoBOB Ha phI6ax, TonhKO 'ITO
nOHMallHb1X Ha rny6Hliax AO 2400 M B nOByuIKH CnpHMaHKoH, onycKaeMble Ha AHO Ha aBTO­
HOMHOM npH60poHocHTene [Phleger, Soutar, 1971] • B OAHOK H3 CrateH [Moon et a!., 1971]
npHBeAeHbI AaHHble 0 BnHJlHHH H3MeHeHHH AaBneHWI H teMnepaTypbl Ha KaTaJIHTHtleCKOe Aeii­
CTBHe naKraT-AerHAporeHa3hl ~JUlf) H3 MbIllIIX Coryphaenoides sp. (pHC. 57) . KaK BHWlO H3
rpa<pHKa, npH TeMIlepaTYpe 3, , T.e. HaH60nee 6nH3KoH K TaKOBOH Ha 60nhllDix rny6HHax,
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H3MeHeHHe p;aBneHHJI B npe,nenax OT 1 p;o npHMepHO 600 aTM npaKTHtIeCKH He BnHHeT Ha
aKTHBHOCTb JUlf, a AaJIbHeHlllee yBenHtIeHHe p;aBneHHH pe3KO nOHH)KaeT ee, 'ITO BblpaiKaeTCJI
B KpyTOM nepenOMe KpHBOH. nO-BHAHMOMY, 3TO MOiKeT cnYiKHTb YKa3aHHeM Ha TO, tiro
HMeHHO Ha rny6HHe OKono 6000 M npoXOAJ{T rpaHHua, HH)Ke KOTOpoH AanbHeHwee YBenHtle­
HHe ,naBneHHJlMO)KeT OKa3bIBaTb cymeCTBeHHOe B03p;eHcTBHe Ha CKOPOCTb 6HOXHMHtleCKHX
peaKUHH. IToKa3aTenbHo, tITO HaH60nbwaJl rny6HHa, C KOTOpOH H3BeCTeH npe,nCTaBHTenb pona
Coryphaenoides, - 6180 M [Okutani, 1982].

B MOHorpa<pHH "J)HOXHMHtleCKHe ananTal.(IDl" [XotlatIKa, COMepo, 1988 - nepeBop; C aMe­
pHKaHcKoro H3naHHJI 1984 r.] aB'TopbI CneUHaJIbHO 06Cy)l(JJ.aIOT H3BeCTHble K 1984 r. naHHble
nO ap;anTaIUlHM rny60KOBOAHbIX )KHBOTHbIX K fHnpOcTaTHtlecKoMY p;aBneHHIO Ha <pH3Hono­
rHtleCKOM H 6HOXHMWleCKOM ypoBHJlX. TI. XotIatn<:a H )1)K. COMepo npHXoAHT K BbIBOp;y:
"J)HOXHMHtIeCKHe CHCTeMbI rny60KOBOnHbIX iKHBOTHblX H 06HTaTeneH He60nbUlllX rny6HH pa3­
nH'lHbI KaK B KOnHtIeCTBeHHOM, Tal,< H B KaqeC1BeHHOM ornomeHHHX. npHcnoc06HTenbHble .
H3MeHeHHJI 6enKoB, 6naronapH KOTOpblM B03paCTaeT HX yCTOHtIHBOCTb K fHp;poCTaTHtIeCKO­
MY naBneHHIO, 06nerqaeT BbDKHBaHHe Ha 60nbIilllX rny6HHax" (c. 524). K COiKaJleHHIO, nOKa

144



biochemical levels. P. Khochachka and Dzh. Somero conclude that: "The biochemical systems of deep­
sea animals and shallow-dwellers differ both in quantitative and qualitative respects. The adaptive
changes in proteins which increase their resistance to hydrostatic pressure facilitate survival at great
depths (p. 524). Unfortunately,
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Figure 58. Deep-Sea Manned Apparatus Mir Operating at Depths to 6,000 m.
Photograph from time of descent into water from support vessel Akademik Mstislav Keldysh
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these data have been obtained exclusively for pelagic animals, mainly for fish dwelling at depths to 3-4
kIn. However, the biochemical specific nature of the inhabitants of the hadal ocean depths obviously
should be expressed to an even greater measure.

I would like to conclude the discussion of the role of hydrostatic pressure as an ecological factor
with a quotation from a letter that I received in Decerrlber, 1972 from the famous Soviet physiologist
(deceased), Academician Ye. M. Kreps: "High pressure affects the rate of many enzymatic reactions, the
activity of the enzyme systems, the condition of the enzyme protein macromolecules and their
conformation. All vital metabolic enzyme processes are not only a reaction, but also cycles and chains of
reactions. The product of one link in these chains of reactions is the substrate for the next reaction. All
rates of these reactions included in the cycle are normally strictly regulated, and the cycle operates
normally and smoothly. Under the impact of powerful, unfavorable factors, the impact (usually
inhibiting) is stronger on one link, weaker on another, and the cycle breaks down, or ceases to operate
altogether. The more complex the system, the more easily it is subject to destruction. The requirements
for the biochemical systems that should 'be able' to operate under such special conditions as very high
pressure are higher, and not every system, or say, the system of not every organism, will withstand this
'test'. We know that random mutations may alter the formation, structure and composition of complex
protein molecules that perform important biological functions. Only those mutations are preserved that
are still capable of performing these functions, the others will be eliminated by natural selection and will
drop out of the genetic code. The stricter the requirements for these 'operational molelcules', the fewer the
chances that random mutations will be adopted by natural selection. The requirements for the operational
molecules in the ultra-abyssal are higher and strict so that they may operate under these special
conditions. It follows from here that natural selection should reject the majority of mutations, that only a
minority of them will be preserved, a few species, and the majority will be culled. It seems to me that this
is the only argument that could substantiate the inevitable paucity of fauna and its low diversity in the
ultra-abyssal".

The Soviet Union in 1988 began to use the deep-sea manned apparatus (DMA) Mir-l and Mir-2
for research (Fig. 58)1 that was built in Finland by SOW and under the scientific supervision of the USSR
Academy of Sciences. The work supervisor, I. Ye. Mikhal'tsev [1988] reports, that the DMA Mir could
be lowered to depth 6 kIn and move underwater at a speed up to 5 knots. The life-support system allows a
3-man crew to conduct underwater operations for up to 3.5 days. The DMA Mir has a unit for stereo­
photographic studies, a color TV system and diverse equipment, including two manipulators for taking
samples weighing up to 80 kg. In December 1987 this equipment was successfully tested in the Central
Atlantic during which Mir-l reached a depth of 6,170 m and Mir-2 6,120 m.

The start of the DMA Mir research opens up an outlook for direct experiments on various aspects
of the impact of pressure on animals collected at depth 6,000 m while preserving the pressure of their
natural habitat.

1 I am deeply indebted to Dr. A. M. Sagalevich, a participant in the work to design and test this equipment, for providing a
photograph of the Mir DMA for publication.
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Chapter 11

THE ORIGIN OF DEEP-SEA AND ULTRA-ABYSSAL FAUNA

The degree of antiquity or relative youthfulness of the deep-sea fauna has been under discussion
for more than a century. Intensive and comprehensive studies of the ocean depths, including the deep-sea
fauna, conducted by numerous expeditions, starting from the middle of this century, have greatly
increased our knowledge about the ocean's geological history, and radically altered our concepts about the
nature of the World Ocean bottom, conditions of existence at great depths, the composition, dissemination
and ecological features of the deep-sea fauna. This information accumulation again led to a lively
discussion and polemics on the origin of the deep-sea fauna, the time of its formation, rates of its
evolution, as well as the degree of constant existence conditions in the ocean depths [Andriashev, 1953;
Ekman, 1953; Bruun, 1956a, 1957; Menzies, Imbrie, 1958; Zenkevitch, Birstein, 1960; Zenkevitch,
Birstein, 1961; Bruun, Wolff, 1961; Carter, 1961; Menzies et aI, 1961; Madsen, 1961b; Clarke, 1962b;
Parker, 1962; Birstein, 1963a, 1971a; Zenkevitch, 1969a, 1971; Knudsen, 1970; Kussakin, 1971b;
Kussakin, 1973; Beliaev, 1974; Hansen, 1975; Mironov, 1986; et al.].

Two extreme viewpoints may be noted regarding the origin and age of the deep-sea fauna.
According to one of them, the modem deep-sea fauna should mainly be considered young. A. Bruun
[1956a, 1957] advanced the hypothesis: "The relatively sudden onset of the glacial period and cooling of
the ocean deep waters to a temperature below 4°C should have been catastrophic for the fauna. Only
those relatively eurybathic and eurythermal species could have survived... " [1957, p. 668]. At the same
time a new settlement of the abyssal should have been started, which lasted until now. A number of other
authors further stated close viewpoints to a certain measure (see, e.g., [Menzies, Imbrie, 1958; Menzies et
al., 1961; Clarke, 1962b; et al.]).

According to another viewpoint, the modem deep-sea fauna to a significant measure have inherent
features of deep antiquity and conservatism, while the abyssal depths should be viewed as refugees that
have maintained slightly altered, ancient, archaic forms [Zenkevitch, Birstein, 1960; Zenkevitch, Birstein,
1961; Birstein, 1963a, 1971a; Zenkevitch, 1969a].

These two viewpoints are customarily considered as opposite and mutually exclusive. It seems to
me, however, that this viewpoint is based significantly on some extreme polemics stated by the
proponents of a certain concept, but do not fully reflect the actual essence of the different viewpoints. For
example, the very categorical conclusion that ends the article of Menzies and Imbrie: "The concept of the
antiquity of abyssal fauna should be rejected in favor of the concept of its relative youthfulness in a
geological sense" [Menzies, Imbrie, 1958, p. 208], clearly does not agree with the statement in this same
article: "One can expect the finding at any depths of organisms that have a continuous history from the
Paleozoic to modem times [Ibid, p. 208].

Another example may be cited from the article of L. A. Zenkevitch and Ya. A. Birstein [1961].
The authors note "the undoubted different ages of separate elements that comprise the modem deep-sea
fauna", in which, in addition to the ancient species "very young settlers from low depths are also found"
(p. Ill). This position of the authors is illustrated by a number of examples, and as a result of the
approximate evaluation of the role in deep-sea fauna of young and ancient elements leads to the
conclusion that the latter are about 16% in it. At the same time, the authors write in the concluding
section of the cited article: "The archaic-saturated abyssal
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fauna should be considered more ancient, and not younger than the shelf fauna" (p. 122). L. A.
Zenkevitch [1969a, et al.] has repeatedly advanced the premise that the formation of large taxonomic
groups of animals (taxons of the class and type rank) occurred only at shallow depths, from which the
great depths were settled from deep antiquity. It is therefore not doubted that the cited article means not
the absolute greatest antiquity of the abyssal fauna as a complex of species, but only the relatively great
role in it as compared to the shelf fauna of the representatives of the ancient groups.

A. Bruun, in advancing the hypothesis of the catastrophic death of the deep-sea fauna, however,
stipulates that if endemic deep-sea taxons are found above the subspecies [Bruun, 1957] or species rank
[Bruun, Wolff, 1961], they should be viewed as preglacial relicts.

In the overwhelming majority of cases, the discrepancies in the viewpoints on the origin of deep­
sea fauna thus concern the relative role in it of young and more or less ancient elements. The actual
presence in it of different-age components in a certain form is adopted by almost all authors who discuss
this topic. Therefore, the question of the antiquity or youthfulness of the deep-sea fauna on the whole is
reduced to clarification of the relative role in it of endemic taxons of varying rank and age, and eurybathic
species dwelling in the shallows that should be considered the youngest residents in the ocean depths.
The currently available data on deep-sea fauna are still insufficient for reliable calculations of the
numerical correlation in it of such different-age elements.

However, even now one can state that within the benthic fauna of great depths there are not only
endemic species and genera known for them, but also taxons of the rank of family and even orders (e.g.,
suborders Cribellosa from the Asteroidea, Psychropotina from the Holothurioidea, Ascidia of the orders
Octacnemida and Hexacrobilida, see: [Madsen, 1961b; Birstein, Vinogradov, 1971; Beliaev, 1974;
Hansen, 1975]). As for the geological age of the taxons endemic for ocean depths, in cases where we
have direct or indirect paleontological data about this, in the overwhelming majority they are dated no
earlier than the Mesozoic era, most frequently the Cenozoic. Thus, for example, based on the data of A.
N. Mironov [1986], the predecessors of the most ancient modem groups of abyssal Echinus for the first
time penetrated from the sublittoral to the abyssal no earlier than the Jurassic, and most likely, in the
Cenozoic. All the modem orders of Asteroidea emerged no earlier than the Mesozoic [Blake, 1987], and
the only endemic deep-sea suborder Cribellosa and family Porcellanasteridae were probably formed in the
late Mesozoic [Madsen, 1961b]. Fossil spicules of Holothurioidea, that hypothetically belong to the order
Elasipoda, are known from the Devonian to the Jurassic [Frizzle, Exline, 1966; Pawson, 1966], but
Holothurioidea not only of this order have similar spicules [Hansen, 1975]. Fossil spicules, that Hansen
[1975] believes may be a prototype of spicules are characteristics for the abyssal suborder Psychropotina
have been described from Triassic age deposits. Based on this, settlement of the abyssal depths by
predecessor forms of modem Elasipoda should have occurred no earlier than the Mesozoic.

A. Clarke [1962b] based on the analysis of the taxonomic composition of modem fauna of deep­
sea mollusks (except for Monoplacophora) and the geological age of its families and genera believes that
none of the most ancient families emerged at great depths. Clarke believes that the modem fauna of deep­
sea mollusks originates from groups whose settlement of the great depths should have occurred in the late
Mesozoic or Cenozoic. In his monograph on Bivalvia, J. Knudsen [1970] notes that there are some
families, and even 3 modem genera, whose representatives are known in the fossil state even from the
Paleozoic. But all of these taxons are currently represented mainly at shallow depths, and there are no
grounds to assume that the few abyssal representatives of these taxons populated the ocean depths in deep
antiquity. Knudsen's conclusion is quite substantiated that the modem composition of
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abyssal Bivalvia fauna rather reflects modern ecological conditions, than the World Ocean geological
history. It may be thought that this conclusion is also correct for other groups of abyssal fauna. As for
the Monoplacophora, whose modern representatives were initially viewed as "live fossils", relicts
preserved from the Paleozoic time, based on recent data, all currently existing representatives of this class
belong to a special order that includes 4 modern families whose representatives are already known from
three oceans in a broad range of depths from the upper bathyal to 6.5 km [Moskalev et aI., 1983]. There
are thus no grounds to consider the modern Monoplacophora as a relict group and there are no data to
judge when the representatives of this class settled the abyssal depths.

Yet another group, Pogonophora, is currently widespread in all oceans and at all depths. In
particular, diverse fauna of the class Vestimentifera is very characteristic for regions of outflows of deep­
sea thermal springs (at depths 1.5-3 km) where they are represented by endemic taxons and form
extremely massive settlements. There are known fossil tubules belonging to Pogonophora from shallow
deposits of the Cambrian and late Precambrian [Poulsen, 1963; Sokolov, 1965, 1967, 1968]. B. S.
Sokolov classifies these tubules as a special order Sabelliditida and believes that settlement of the depths
by Pogonophora could have occurred even in the Paleozoic as a result of their displacement from the
shoals by predators, trilobites. However this hypothesis is purely speculative, insofar as there is no
complete confidence based only on the external similarity of the tubules about the relationship of
Sabelliditida and modern Pogonophora. One can only state that many genera, and at least two families of
modern Pogonophora (Lamellisabellidae and Spirobrachiidae) have only been found at great depths,
where they were apparently formed. We do not have reliable data on the time for penetration of
Pogonophora to the abyssal depths.

Among the modern deep-sea Brachiopoda, only the genus Pelagodiscus, which includes the
widespread bathyal-abyssal species P. atlanticus, belongs to the family Discinidae, which also includes
several fossil genera that are known from Paleozoic deposits [Zezina, 1985]. However, O. N. Zezina
notes that the classification of both the modern and fossil Discinidae needs to be revised and that there are
no grounds to hypothesize the time for appearance of deep-sea Discinidae.

Based on an analysis of the phylogenetic relationships within the order Isopoda, as well as the
modern geographical and vertical dissemination of various groups of this order, O. G. Kussakin [1971b;
Kussakin, 1973] concludes that the formation of Isopoda deep-sea fauna occurred, starting from the
Miocene, and that its source was the cold-water fauna of the Antarctic shelf. J. L. Barnard [1961] notes
that in this order there are no abyssal-endemic families and relatively few endemic genera, while the
majority of abyssal species are closely related to shallow-water. All of this supports the geological
youthfulness of the abyssal Amphipoda fauna.

The majority of the available data thus indicate that the modern deep-sea fauna (genera, species)
originates from groups (at the taxon rank of families and orders) that were formed no earlier than the
Mesozoic, and in many cases, in the Cenozoic.

The concept of the possible settlement of the ocean depths back in the Paleozoic agrees
completely with the data that the ocean that existed by the beginning of the Paleozoic could not differ
significantly from the the modern in its volume [A. P. Vinogradov, 1967; 1968; Yanshin, 1973], and
consequently, in the presence in it of great depths. However, in light of the modern data on the excessive
complexity of the ocean bottom relief and dynamic nature, the favorable trophic conditions in the
eutrophic deep-sea regions of the modern ocean [Sokolova, 1986], that apparently in a certain form

208



Page 150

are characteristic for the ocean during its entire existence, as well as on the broad dissemination in the
ocean of exceptionally abundant, and apparently, rapidly evolving deep-sea hydrothermal communities
existing because of the local primary production of chemo-synthesizing bacteria, the previously stated
concept could hardly be applicable now [Zenkevitch, Birstein, 1961; Carter, 1961] about the ocean depths
as a refuge in which relict forms have been preserved from deep antiquity, and about the extremely slow
rate of evolution of the deep-sea fauna.

Insofar as for the overwhelming majority of cases for representatives of the modem deep-sea
fauna there is no paleontological chronicle to trace and date the evolution dates of this fauna, it seems
correct to judge the degree of antiquity of the deep-sea fauna from the rank of taxons endemic for certain
depths. This approach was suggested back in 1953 by A. P. Andriashev based on an analysis of deep-sea
fish. Andriashev bases his division into ancient- and secondary deep-sea animals on the rank of
taxonomic isolation of certain groups from the shallow fauna. He classifies with the first the forms that
belong to families or orders that are endemic for considerable depths and with the second, forms that
belong predominantly to shallow groups of which only individual representatives have adapted to life at
the depths. It should be pinpointed that the ancient deep-sea (or as they are often called, primary deep­
sea) groups may include individual shallow representatives who settled secondarily the shallow depths in
the areas of upwelling of cold water or in the polar regions.

In relation to the affiliation to types and classes, almost all the ocean fauna, both shallow and
deep-sea, is undoubtedly characterized by deep antiquity, insofar as the majority of taxons of this rank
represented in the marine fauna is already known from the lower Paleozoic or from the Precarrlbrian (see,
e.g., :[Zenkevitch, 1971]). In the ocean depths, some groups apparently exist from the Paleozoic, while
the formation of a number of orders and families occurred, starting from the Mesozoic. However, insofar
as the fauna endemism of individual regions and vertical zones is reflected in the species, and partially on
the genera level (on the family level as an exception) the fauna of each region should have been formed
comparatively recently, although many of its representatives may be classified as ancient deep-sea groups.
Specific species and genera endemic for the local fauna should have been formed mainly in the Cenozoic,
partially starting from the Mesozoic. The degree of uniqueness of a certain locus (geographical or
vertical) should be determined, on the one hand, by the duration of its existence in a geologically
unaltered form, and on the other hand, by its features that affect the rate of fauna evolution. All of this
refers to the trench ultra-abyssal fauna. 1

The abyssal fauna should be the main source for settlement of the trenches [Zenkevitch, Birstein,
1955; Wolff, 1959a, b; Beliaev, 1966b, 1972, 1974], mainly the fauna of the neighboring regions to each
trench or group of adjoining trenches of the ocean floor. Representatives of the ancient deep-sea groups
(in the understanding of A. P. Andriashev) that were formed and evolved in the abyssal should have
played the greatest role here. As a result of the lengthy existence at great depths under pressure of several
hundred atmospheres, the animals belonging to these groups were as though pre-adapted to settlement of
even greater depths. This is confirmed by the actual data regarding the composition and relationship of
the trench fauna. One of the clearest examples that illustrate this premise is the Holothurioidea of the
family Elpidiidae, and in particular, the genus, Elpidia [Beliaev, 1974a, 1975].

According to the theory of plate tectonics, the marginal deep-sea trenches that developed by
subduction at the junctions of the lithospheric plates are not static formations, but are in constant change.
The nature of floor movement of the marginal trenches

I In one of his last publications, L. A. Zenkevitch [1970] also concluded that the modern trench benthic fauna has a Cenozoic
age.
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may be popularly compared to the downward motion of a subway elevator. There is a constant process of
submersion of the trench deepest sea floor under the continental plate and its replacement by the
previously shallower sections of the ocean plate. With ever greater submersion of the ocean abyssal floor
in the trench region, the animals populating this bottom naturally are submerged with it. However, this
process occurs extremely slowly during a geologically prolonged time. Conversion of the former ocean
floor into a deep-sea trench bottom occurs over hundreds of thousands or even millions of years. The
duration of this process is comparable to the duration of species formation, and sometimes even
evoluationary changes to higher taxonomic levels (genera, rarely families). The animals that even during
the evolutionary process are incapable of adapting to extremely high pressure, during submersion into the
ocean abyssal floor trench are screened, and are preserved only at depths normal for them. Others that
belong to groups which are capable of adapting during evolution to ultra-abyssal depths (e.g.,
representatives of many genera of Isopoda Holothurioidea of Elpidia and other groups characteristic for
the trench fauna), as the bottom submerges undergo adaptive changes, and in the final analysis, evolve to
the level of endemic species, or even to taxons of genus and family ranks. The actual dynamics of change
in the trenches during a lengthy geological time thus promote a "passive" penetration into the trenches of
some animals from a number of dwellers on the ocean floor. Additionally, there is no doubt, that the
trenches are settled by active penetration in them of abyssal animals and their adaptation to new
conditions, and sometimes in considerably short periods. In particular, only this active settlement of the
ultra-abyssal depths apparently occurred and is occurring in the fault trenches.

Our modern trench fauna studies are, as it were, instant photographs that reflect the most diverse
stages in the evolutionary process of the formation of the ultra-abyssal fauna. In some cases, we can trace
in different representatives of one family various stages of adaptation of animals to dwelling in the
trenches, as in the example of a number of species and genera of Asteroidea of Porcellanasteridae
[Beliaev, 1985a]. Sometimes the direct genesis can be traced of a certain ultra-abyssal species, e.g., for
Asteroidea Caymenostellidae from the Caymen trench (see Chapter 4).

The settlement of the trenches and the formation in each of them of their own endemic taxons is
fostered by the geographical isolation of various trenches, as well as the ecological isolation of the
trenches by the pressure factor from the abyssal regions, and within the actual trenches, and at their
various depths, by the diverse relief of the trench floor that determines the diversity of the biotypes and
ecological niches, and the more favorable trophic conditions compared to the neighboring ocean floor
regions. The role of spatial isolation for species formation is generally known. Other forms of isolation
may be just as important, including environmental (see, e.g.,: [Shmal'gauzen, 1940, 1969]. As correctly
noted by W. Thorpe [1945], both of these types of isolation may be viewed as spatial isolation of a
varying scale. E. Mayr [1968] among the factors that promote rapid species formation, in addition to
isolation, notes the diversity of free ecological niches, while I. I. Shmal'gauzen [1946], also notes the
favorable feeding conditions. The rates of evolution in the trenches are evidently comparable to those in
large freshwater lakes of tectonic origin (Baykal and East African Lakes), in which the fauna, sometimes
with a great degree of endemism, was formed during a time from the middle of the Tertiary.

Elements of Antarctic origin are traced in many cases in the fauna of the trenches, including the
most remote from the Antarctic. The Antarctic is apparently linked precisely with the origin of the ultra­
abyssal Actinia Galatheantemidea, many Isopoda, some deep-sea Echinus, Holothurioidea Elpidea,
Actinia of the genus Eremicaster, fish dwelling in the Kermadec trench of the genus Notoliparis and
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representatives of a number of other groups [Kussakin, 1971b; Kussakin, 1973; Menzies et aI., 1973;
Andriashev et aI., 1973; Andriashev, 1975, 1978; Beliaev, 1975; 1985b; Beliaev, Vilenkin, 1983; Gebruk,
1983a, b; Mironov, 1986; et al.].

It should be stated in conclusion that adaptation to trench conditions that are extremely specific for
extremely high pressure may apparently be viewed as a unique example of an evolutionary process called
telemorphosis by I. I. Shmal'gauzen [1940]. In relation to comparatively few animals capable of adapting
to extremely high pressure, the conditions existing in the trenches are favorable for evolution that results
in the formation in them of endemic species, and in some cases, even genera. Cases of evolution to
taxons of the family level in the trenches are already rare. Highly specialized fauna of the trenches
apparently does not have a broader evolutionary outlook. No matter how long the trenches have existed,
one can hardly expect that their fauna would be capable of evolving to higher taxons. The narrow one­
sided specialization, even reflected only on the biochemical and physiological levels, should be an
evolutionary impasse.

The 1988 publication of R. M. Kristensen and Y. Shirayama "Pliciloricus hadalis (Pliciloricidae),
a New Loriciferan Species Collected from the Izu-Ogasawara Trench, Western Pacific", Zool. Sci., 1988,
Vol. 5, No.4, pp. 875-881 described a new species of the class Loricifera (type Cephalorhyncha) that was
previously not known from depths over 6,000 m. This new species, Pliciloricus hadalis, was found in a
sample obtained by a bottom grab during the expedition of the Japanese research vessel Hakuho-Maru
(ORIUT, KH-80-1) in the Izu-Bonin trench at depth 8,260 m on March 3, 1980 (station 9.28°28.3' n.l.,
143°19.6' e.I.).
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APPENDICES

The appendices use the following abbreviations.
in the latitude/longitude columns:
e--east
w--west
n--north
s--south

Troughs, m (with geographical name) sea
Troughs:
A--Argentina
ZeIM--Zeleniy Mys
CN--Canaries
EM--East Mariana
C--Central
Oceans:
Ao--Atlantic
In--Indian
NA--North Arctic
To--Pacific
ANT--Antarctic
Ark--Arctic
Trenches:
AL--Aleutian
B--Banda
BG--Bougainville
V--Vityaz
Volc--Volcano
IZ--Bonin
Imp--Imperator
Ca(B)--Cayman-Bartlet
Ca(0 )--Cayman-Oriente
Kep--Kermadec
KK--Kuril-Kamchatka
M--Mariana
NB--New Britain
NH--New Hebrides
PL--Palau
P--Peru
PR--Puerto Rico
R--Romanche
CK--Santa Cruz
Ton--Tonga
PLP--Phillipine
K--Hjort
Ch--Chile
SS--South Sandwich
Y--Yavan
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Jap--Japan
Appendix II uses the following abbreviations of the research vessels:
AK--Akademik Kurchatov, USSR
B--Vityaz, USSR
DM--Dmitriy Mendeleyev, USSR
AB--Anton Bruun, United States
Alb--Albatross, United States
Alb-2--Albatross, United States, Sweden
Arch--bathyscaphe Archimede, France
Cal--Calypso, France
Chal--Challenger, England
Elt--Eltanin, United States
Gal--Galathea, Denmark
Gil--Gillis, United States
HM--Hakuho-Maru, Japan
JEP--John Elliott Pilsbury, United States
PrAI--Princesse Alice, Monaco
RM--Riofu-Maru, Japan
SM--Soyo-Maru, Japan
SpFB--Spencer F. Baird, United States
TW--Thomas Washington, United States
Tr--bathyscaphe Trieste, Switzerland, United States

APPENDIX I

LIST OF THE STATIONS AT WHICH DIFFERENT EXPEDITIONS MADE CATCHES, TOOK
PHOTOGRAPHS OR MADE OBSERVATIONS OF ANIMALS AT DEPTHS OVER 6,000 m

The information on foreign expeditions was based on published data. When the information
regarding the location of a certain station, depth of sample-taking, composition and population of the
caught animals does not coincide in various sources, the latest data were used. If the data processing has
not yet been done or has not been completed, information based on preliminary publications was utilized.

The location and depths of the Soviet expedition stations are given based on original data. The
number of species and specimens in the catch for the most part are indicated based on preliminary,
approximate calculations; these data do not include information about Foraminifera or Xenophyophoria
since there is no information about what percentage of the catch were live specimens, or only skeletal
remains.

The coordinates and depths of the Galathea research vessel are given by the refined list cited in the
work of A. Bruun [1958].

The letter designations to the right of the station number indicate the type of work: T--collection
by various trawl lines or drag nets, D--bottom grab samples, P--underwater photography, C--collections
by closing plankton nets. The benthos biomass data are given for bottom grab samples.

More detailed information about the composition of the trawling catches obtained by the Soviet
expeditions is given in the following publications: Beliaev, 1966b, 1972; Vinogradova, 1974;
Vinogradova et aI., 1974, 1978; Beliaev, Mironov, 1977a; data on the plankton catches are found in:
Vinogradov, M. Ye., 1960a, 1968, 1970.
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TABLE 1.
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Key for Table 1
a. Date
b. No. of station
c. Region
d. Coordinates
e. Latitude
f. Longitude
g. Depth, m
h. Number of species (specimens) in catch
i. Biomass, g/m2

j. England
k. United States
1. Monaco
m. Sweden
n. Vityaz
o. All of the Soviet expeditions used the Okean bottom grab 0.25 m2

• Sometimes the animals were
selected from part of the sample equal to 0.2 m2

p. 14 species of Foraminifera
q. Fragment of sponge

Column 3:
1. northwest trough
2. northeast trough

*Depths for the beginning and ending of trawling.
** Without consideration for the large Echiuroidea weighing 10 g.
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TABLE 1 (CONTINUATION)

* Without consideration for the sea urchin (Purtalesiidae) weighing several grams.
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TABLE (continuation)

*The dash means that the sample is not representative.
**Without consideration for starfish with weight about 1 g.
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6.VIll 1966 5617 T laC 45° 32'e 153°46'8 6675-6710 60(500)

nP 7000-6000
21.V1U 1966 5625 T KK 45° 28'e 153°46'B 6205-6215 35 (300)
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, t 24.IV 1968 6014 JlD C-3 KOm 26° 39'c 166°10' 6160 3 (3) 0.05

I To
j 1.V 1969 6085 T An 500 49'c 173°29' 6965-7000 25 (1200)

11.VI1969 6139 T An A 53°08'c 163°06' ",,6520-6550 9 (65)
11.VI 1969 6139 JlJ) An ("". 53°07,5'c 63°07'3 6520 13 (300) 4,64
i3.VI 1969 6140T An 520 55'c J 163°20'3 6960 8 (23)
13.VI 1969 6140 Jll) An 52° 57' c 16:f15"3 6980 10(100) 0,30
16.VI 1969 6144 T, An 51° 42,5'c 68°05'3 7200 13 (110)

20.VI 1969 6145 T 51° 10' e f174°35,5'3 7250 30 (130)
28.VI 1969 6151 T RooHS 37°41,5' c 430S4'~ 7370 33(3600)
29.VI 1969 6152 T RnoH ~ 37° OO'c '143°23'8 €'6600-6670 23 (200)
2.vn 1969 6153A T RBI-B 34° 32,S' el: 42° 06'8 8800 -8830 15 (260)
30.V 1970 6275-2 T UeHTpC 12° 12'c 1179°49' 6400 12 (40)

Korn To
18.VI 1970 6291 .Ill> TOj1" 19° 22':M 73007'~\)68S0 2 (2) -.
18.VI1970 6293 nu TOR 0 19° 37' 72° 43'3 6600 2 (2) 0,02
21.VII 1970 6327 T To '" 23° 16' 174° 52' 8950-9020 18 (100)
15.II 1973 6710 no cI>w1p 6° 45,7'cY'127°35' e,6100 5 (5) 0,07··
12.IV 1973 6782 nD

B~B SO 31'~~ 131°40'8 5980 11 (32) 1,18
13.IV 1973 6784.Il"D BaH 5° 31,5 131° 22'8 6250 6 (54) 0,68
13.IV 1973 6785 T BaH 5° 38,4' 131°08'8 7130 15 (80)

13.IV 1973 6785110 E 5°38,4'10 131°08'8 7130 6 (40) 0,56
21.IV 1973 6809T ~H1I P 4°40'C'" 128°03'8 8080-8400 15 (285)
6.11 1975 716411D PIO~ 25°16,4 128"36,7'87310 2 (2)

6." 1975 7165llD PIo Y 25° 17'c 12S033'B 7390 5 (5) 0,08
6.11 1975 7166110 PIoKIO ~ 25° 16,4'e 12S032'B 7380. 3 (3)
7.11 1975 7167T PIoKIO k 25° 13'e 12SO 31'8 6660-6670 10 (30)
7.11 1975 7168T PIo 25° 11,5'c 12S027,4's 7440-7450 14 (166)
15.11 1975 7202T et>Hn P 10° 19' e 126°41,7' 9750 8 (26)

• npOqepK - npoCSa He penpe3eHTanmHU•
•• Be3 ~Ta MOpCKOH3Be3.z:u,a BeCOM OKono 1 r.

156



Page 157
TABLE (continuation)

218



I
, 1 :

8

0,012

0,10

0,05

0,01

0,07

0,024

0,5

4,84

0,10

7

2 (3)
23 (71)°(KaMHH)«De6(.S

3 (3) 0,012
25 (320)
8 (75)
14 (137)
6 (10)
2 (5)
22 (160)
7 (28)
8 (8)
14 (300)
17(195)
34 (435)
16 (170)
12 (23)
18 (54)
3 (5)
3 (11)
4 (2)
5 (19)
7 (15)
2 (8)
10)
3 (5) .

10 (46)
1 (1)
13 (31)
1 (1)
7 (8)
31 (370)
30 (165)
3 (7)
8 (11)
35 (533)
40 (500)
30 (1550)
32 (450)

..9 (15)
14 (100)
3 (3) .

6

e,6460
7420-7880
7850
7900
9980-9990
9340
8440-8580
7000
6630
6290-6330
9360-9390
7'610-7740
7335-7340
7970-8035
7000-7170
8560-8720
7230-7280
7190-7250
1022040275
10170-10180
6980
10700-10730
6580-6650
7340-7450
9540
8890-8900
8215-8225
8.380
8530-8540
8780
6780-6785
6330
6770-6890
8550-8560
8900
6770-6850
6480-6640
7350-7370
7540
7490
7500
6330

5432

7205n!) C!OOt
7206T fI)H1I

7206lll.) fI)H1J

7206n» fI)HJ1 p
7207T fI)H1I

7208llJ) ~
7211T cJ)HJ1

7212T ~
7212nD ~H1l
7213T cJ)H1I

7214T C!>Hn
7216T fI)

7271T BaRB
7289T nanlDI.
7291T nan!
7298T jlj'f,
7299T jln p
7300T jI

7353T Map
7354T Map
7356llD Map
7359T Map M
7360T Map
7361T Map
7363110 Map
7370T Map
7371T Map
7371110 Ma

7389T Bon~v
7389llD Bon. t
7390T BonK Co.

7391T Bon

7404T H~
7405T HB ~

7406T Iffi
7407T H
7499T jlnoH T
7SOOT jlnoH"
7503T jlnoH r
7511 T jlnoH
7511llt) jlnoH
7512T jlno

10° 25' C 126° 53,6'8
10° 24'c 126°497'8
10° 24'C 1\ 126° 52:8
10° 22' c 126° 49'8
10° 21 ,6'c 126° 39'8
l0021'c 126°35,7'8
10° 23,7'C 126°42'8
10° 20,6'c 126° 29'8
100 21.6'c 126°25,5'8
10° 23' c 1260 23,4' 8
100 23,6'c 126°35,2'8
10020,6'c 126°32'8
5°37'10 ~ 131°07,5'8
7° 43,S'C i\ 134° 56,6'8
7° 50'c 130°03'8
8°23,4'c 137°52'8
8°26,2'c 137°50,5' 8
8°28,6'c 13r 52,5'8
11° 22'c 142° 16,8~B

11° 15,4'c 142° 14'8
11° 07'c 142° 20'8
11° 21,2'c 142° 13,6'8
10° 58,2'c 14r08,6'B
11° 03'c 141° 57'8
11°07,2'c 141°39,5'B
11° 25,6'c 143°05,5'8
11° 22,5'c 143° 27,6'8
11° 23'c 143° 26'8
23° 52,5'c 143° 59,6'8
23° 55,3'c 144°02,6'8
23° 56,3'c 144°05'8
24° 07'c 143°47'8
29° 15'c 142°30'8
29°30,2'c 142°31,6'8
29° 17,6'c 142° 53,6'8
29° 18'c 143° 15 4'8
37° 58 5'c '144° 12:B }

37° 39:c 143° 58,3'8 \',
36° 44,5' c 143° 19'8 .
38°41'c 144°08 5'8 i
38° 39' c 144°06:8'8 \
39° 07' c 144° 03,4' B)

r
"ranaTeJl" ("Galathea") , llaHHJI, 1951-1952

S [Bruun, 1958; Wolff, 1960; .CTaTLH MHOrHX a8Top08
no pa.3nH'lHLIM CHCTeMaTH'leCKHM rpyrmaM )lCHBOTHLlX 8 cepHH "Galathea Report"]

3Kcne.a.H1lHeA: Ha "fanaTee" HCnOnL308anCR AHO'IepnaTenL IIeTepceHa 0,2 M 2

418T fI)H1I~ 10013'~ 126°43'8 e 10150-10190 5(123)
419T fI)HJl 10° 19' f\ 126°39'8 10150-10210 4 (24)
424ll fI)Hn r 10° 28'C 126° 39'B 10120 1 (1)
429T fI)HJ1 9° 49' C 126° 44' 8 10020-10120 1 (3)
435T fI)HJ1 10°20' 126°41'8 9820-10000 5(8)
462ll jl81~ 10002'~s 107°52'8 6730 3 (3)
465T jl8) J 10°20'10) 109°55'8 6900-7000 7 (28)

1975
1975
1975
1975
1975
1975
19'75
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1976
1976
1976
1976
1976
1976

157

16.11
16.11
17.11
17.11
17.11
17.11
19.11
.19.11
19.11
19.U
20.11
21.ll
22.1il
27.111
28.111
30.111
30.111
31.111
21.IV
22.IV
23.IV
24.IV
24.IV
25.IV
26.1V
28.IV
29. IV
29.IV
4.V
5.V
5.V
6.V
9.V
10.V
10.V
11.V
21.VI
22.VI
23.VI
27.VI
27.VI
28.VI

21.VII 1951
22.VII 1951
27.VII 1951
2.VIII 1951
7.VIII 1951
3.IX 1951
5.IX 1951
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Key:

r. Denmark
s. articles of many authors on different taxonomic groups of animals in the series "Galathea Report"]
The expedition on Galathea used the bottom grab Petersen 0.2 m2

220



Page 158

TABLE (Continuation)

221



Key:
Columns 7/8:
1. 2 photographs were obtained of the bottom with animals
2. 2 species, data about the rest of the catch are unknown
3. Data about the rest of the catch have not been published
4. Observations of animals through bathyscaphe portholes
5. Bottom photographs with animalsl
6. The same
7. Data about the catch are unknown
8. Bottom photographs

Column 2:
m': biotrawl
n': bottom grab

t. France
u. Bathyscaphe Trieste, Switzerland, United States
v. [cited in Piccard; Dietz, 1963]
y. In the region of stations 35 and 37 at depth somewhat over 6,000 m 23 photographs of the bottom were
also obtained.

*The depth indicated for this station is exaggerated; according to the later datat, the greatest depth of this
trench is 7,856 m.
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20(219)

..'i
<t>oTorpa$HH AHa
c )lCHBOTHLIMH
TO)ICe" 1
naHHLle 06 ynose
HeH3seCTHhI ,
<I>oTorpa$HH AHa

,
fiOn}"leHLI 2 <PoTorpa­
4>HH AHa C )IQIBOTHld­
MH

7 8

2-
2 BRAa, JlaHHLIe 06
OCTaJ1ItHOA QaC1ll
ynoBa HeH3BeC'l'HDl

7 (3170)
3 (4)
15 (105)
3 (5) 12,5
10 (70)
8(12) 11,0
4 (19)
2(76)
19 (2100)
25 (425)
29(210)
10(63)
1 (1)
32(1100)

.3
naHHLle 06 ynoae He
ony6nHKOBaHLI

6

7865

6264

7160
e7240"':'7290

7250-7290
7270
6490-6650
6580
8940.
8780-8830
8210-8300

uJ 6620-6730
6960-7000
6180
7640-7680
6660-6770

I5'4

10021'1)
~36'J)

SO 26' J)

5° 36'10
~o 18'10
5° 21' 10
6°31'10
5°59'10
35°16'10
3r20'10
32° 10'10
3r09'1O
35°20'10
35° 51' 10

3

k

110° 12'8
131° 01' B

130° 58' B

5 131° 06' 8
131° 18'a
131° 17'8

'153°58'a
153° 28' B

178° 40' 3
176° 54' 3
17~ 14'3
176°35'3
178°55'3
178°31'3

~
"KanHDco" ("Calypso"), C1)paHWUI, 1956

[Edgerton et al., 1957; Cousteau, 1958]
POM~ 0° 10'10 S 18~21'3 W 7948·

npp,,-

lIB.Y
oaH ~
oaH
oaH
olH
o
orte­
oYrJ
Kep
Kep
Kep
Kep
Kep
Kep

2

466T
494T
495T
496,D
497T
4.991I
517T
521T
649T
650T
651T
653T
656T
658T

E-2T

UJ
"PHo$y-Mapy ("Riofu-Maru"), j{noHHR, 1961

[Suyehiro et al., 1962J
~A' 11

RnOH 38° 00' c 144°0,?' B e 6700-7340

"tIe1tH" ("Chain"), CIIlA~961-1962
r [Pratt, 1962;H~ezen et al., 1964; Todd, Low, 1964]

lb.1 poj~ 0° 14'10 S 18° 33' Be 6400-6670

cf2 t\' Po 0° 16'1O.s 18°3S'3'" 7130-7320
Ilpam- npp~ 20° 17'c ,,6S042'3~ 5850-6400
poBK8
C!)F

"BHMa" ("Vema"), CnIA, 1958-1959
[Menzies et al., 1959; Clarke, 1961; Menzies, 1962; Barnard, 1964]
15-69T fiep p 100 13'IOS 80°05'3 W 6324-6328 20(1000)
(OHO-;,...J
'rpaJI

Hl154) A S",J
15-126T ApreHT 4~ 57,5'10 48°03' 3' 6079
(OHO- I KOTJI
Tpan.~

Hl210) Pit-
r5-151T fiP
(OH°rJ
'rpan

Nt 235)
U.

BaTHCKa4> "TpHeCT" ("Trieste tt) , IIIBeAuapHR HClIIA, 1960
V [Piccard, 1960; Piccard, Dietz, 1961 (UHT. no: nHKKap, D.Kru, 1963] if

Map#.t 11°18,5'c "14:Z015,S'se 10910 Ha6moAeHHJI >KHaOT­
HhIX Qepe3- H1InIOMH­
HaTop 6aTHcKa$a

1962

9JOI 1958

28.III 1959

19~1

23.1 1960

6.IX 1951
22.IX 1951
22.IX 1951
23.IX 1951
23.1X 1951
24.1X. 1951
13.X 1951
16.X 1951
14.11 1952
15.I1 1952
16.U 1952
17.D 1952
'20.ll 1952
20.U 1952

9.VI 1961

1961
XII 1962

12.1V 1959

~l&ma. YKa38HH8R WI. ?=ii: 8_.11I:I111, upE)'iienHtleH8 - no 60nee n03lDiAM AfIIRI.I"~&;JIrnyfju_
Ha 3TcI 0 .caotta lAs 6 M. --
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Key:

Column 7/8:
9. At stations about 4,000 stereoscopic (color and black/white)
10. bottom photographs were obtained and the benthic layer at which diverse animals were visible
11. There is no information about the catch
12. 20 specimens of Polychaeta; there is no information about the rest of the catch
13. Bottom photographs with animals were obtained at these 3 stations
14. Animal observations through the porthole
15. Several fish were noted through the porthole; a silt sample was taken with fragment of
Holothurioidea
16. Diverse animals were found; fish were observed

Columnl:
z. Summer
a'. In the Pacific Ocean near Japan, 8 descents were made to depths from 5,485 to 9,750 m. Diverse
benthic animals were found, and some of them were collected; for the first time at depth about 6,500 m
Decapoda (shrimp) were discovered for the first time.

* Lemche et al. [1976] call the Santa Cruz trench the northern part of the New Hebrides trench.
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876

9180

7200; 8300

6661-6669

7610

6710
6880

5

25° 04'3
24° 19' 3
23°53'3

4

55° 56'10
59° 36'10
57° 58'10

Ta6nKUa (npOAOn)l(eHHe)

3

llanP.....

H~""HE 8
H
Eyr8~

CK*
Hn!'4

npp~

JOe

HE1&

lOC
JOe

2

589T

641T

E-8-7
E-8-18
E-8-20

If. X
"CneHcep C1>. B3PA ("Spencer F.Baird"), CIIIA, 1962. 3KcnenHUHR PROA

"[Lemche et al., 1976] q
7°44'c ~ 134° 55,5'B 8021-8042 Ha 7 CTaHUHHX nony-
5° 58,5'10 152° 15'B e 8258-8260 tleHO OKono 4000
S050,8'1O S152°32,2'B 7875-7921 CTepeOCKOnH'le-
5°48'10 152° 28' B 7057-7075 CKHX (uaemaJI +
6°16,7'10 153° 43,4'B 7847-7862 + tlepHo-6enaR) /0
12° 17'10 165° 48,7'8 8712-8930 «PoTorpa4>HA AHa H
20° 32,9' 168° 33' B 6758-6776 IJPHAOHHOro cnOH,

Ha KOTOphIX BHnHLI

pa3H006p3.3HLle
>KHBOTIlLIe

1962
1962
1962
1962
1962
1962
1962

1963

1963

1967

29.IV

23.IV
11.V
16.V
16.V
19.V
29.V
6.VI

24.V

(;
BaTHCKa4> "ApXHMeA" ("Archimede"), ~aHUHR, 1962-1967

[Anonym, 1962,1963,1964,1967; Cherbonnier, 1964; Wolff, 1964; Peres, 1965; Laubier, 1985] I~
25.VII 1962 KK 9545 Ha6moAeHHJI )KHBOT­

HLIX '1epe3 MnIOMH-
HaTop I)
Qepe3 HJlJlIOMHHaTOp
3aMe'leHbl HeCKonbKO
pLJ6; B3HTa npo6a
HJ1a C4>parMeHTOM
ronoTypHf I~

06HapY>KeHhI pa3Ho­
06p3.3HLle >lCHBOTHlde;
YAanOCL Ha6nlOnaTL

~I ~6
B THXOM OKcaHe B6nH3H RnoHHH npoDeAeHo 8 norpy)l(eHHA Ha rny6HHLJ OT 5485 no
9750 M. 05Hap}')KeHhI Pa3Hoo(5pa3HLle AOHHhIe )KHBOTHhle, HHeKOTOpLJe H3 HHX co­
6paHLI;BnepBLle Ha rny6HHe OKono 6500 Mo5HapY>KeHLI AeCRTHHOrHe paKoo6pa3­
HhIe (KpeBeTKH)

k.
"l1nTeHHH" ("Eltanin"), ClJIA, 1962-1963

[Menzies, 1963, 1964; Bandy, Rodolfo, 1964; ~eezen, Johnson, 1965;
Studies in Antarctic oceanology, 1965; Hartman, 1967b; Menzies et al., 1973]

7.VI 1962 35T llepP 8° 22'IO)S 81°04'3) VI 6250
8.VI 1962 37T llep P 8°10'lOj 81°09'3j 6006 20(12700)
'I B paAoHe CT. 35 H37 Ha rny6HHe HeCKonLKO 60nee 6000 MnonytleHLJ TaK>Ke 23 <PoTorpa4>HH AHa

c )l(HBOmLJMH It
26.IV 1963 586T IOC 54° 53~S'IO 28°32'3 7329 CBeAeHHR 06 ynoBe

S H~ 11
IOC S 55°07'10 26°00'3 7686 20 3K3. nonHxeT; 06

S tJJ OCTaJlLHOM ynoBe II
cDeAeHHA HeT II
CBeAeHHA 06 ynoBe

HeT 13
Ha 3THX 3 CTaHU.HRX

nOn)"leHhI <l>oTO­
rpa$HH AHa
C>KHBOTHLIMH

IV-VI 1963

V-VI 1964

2
nero

12.VIII 1962

• neMxe C COBBTOpaMH [1976] H83WBaJOT .mot) CIHTa-Kpyc ceaepHOH qaCTbiO HOBO-re6pIUtCKOrO *enot)a.
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Key:
b'. On the 11th trip of the research vessel Anton Bruun, the samples of the benthic fauna were taken by
the biological trawl (BT), the Menzies trawl for collection of microbenthos (TM) and Campbell bottom
grab with area 0.6 m2 (D). Data on the location of the stations and depths are preliminary; complete
information about the animal catch has not been published.

c' . Akademik Kurchatov, USSR

Columns 7/8:
17. Bottom photographs have been obtained.
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6.XI 1965
8.XI 1965

2,34
2,88

0,02

8,88

0,54

0,49+

1,08

0,61
18,70

1,01

'7
fiOl1f11eHld 4>oTOrpa-
4»HH .QHa

17
nOl1f11eHLI 4>oTOrpa­
4»HH Wla

>10(28) 0,85

6 (80)
9 (17)
6 (12)
3 (12)
2S (40).
8(20)
10(40)
7 (36)
20 (150)
11 (120)
14 (76)
20 (200)
8(90)
8 (70)
56 (4900)
6 (20)
31 (7500)
14 (640)
27(1100)
12(114)
43 (2060)
74 (4170)

20(313)
28(236)
10(174)
3 (3)
16 (280)

7460-7600
6330-6430
7430-7500
8150
6400

6052-6220

6260

6104-6314
6146-6313
6156

6229
6220-6364
6260
5989-6052
6052

W 6156-6489
5986-6134

p!25'10

8° 21'10 81°07'3
8° 20'10 81° 04'
8° 22'10 8'1°02'
8° 24'10 S 81° 15'
8° 20'10 81° 00'
8° 16'10 81°05'
SO 44'10 80°45'3

8° 53'10
8°52'10
8°56'10

PO~ 0° 11'10 18° 21,5'3 7200
Po ~ 0° 16' 10 18° 20'3 vJ 7280
POM 0° 10,5' 18° 20' 3 7340
BHMa~~ 9° 10'10 67° 14' B 6160-6300

S
n 23°29' 71°25'3 7000

qHII C. 23°24'10 S 71°22'3 7400
tIHII" 23° 25' 71° 22'3 7720

23° 26'10 71° 22'3 7720
nep 8° 23' 10 81° 01' 3 6200-6240
nep f> 8°20'10 81°01,5' 5960
fiep 8°23'10 81°01'3 6240
fiep 8° 10'10 81°04'3 6040
nep 8° 13'10 81° 04' 3 6040
ne 8° 10'10 81° 04'3 6100
IOC 55° 09' 10 27° 00,3'3 7200-7216
IOC S 55°10'~ 26°50'3 7218
IOC S 5So 06,6' 26° 41,5'3 7694-7934
IOC 55°14,4'10 26° 17,3'3 8004-8116
IOC 56°49'10 24°44'3 6766-6875
IOC 56°49'10 24°44'3 6875

56°47,5'10 24°57'3 6052-6150
M· 56° 20,5' 50° 48'3 5650-6070
CKOTHJI Sc,
POMl 0° 13' 10 18° 29 8'3
POM It. 0°08,2'10 18° 36:3
POM 0° 13,7' 18°37,2'3
fiP]ptf- 19° .33'c)~ 6S009'3
TIP 19° 53' ~ 60° 11' 3

2 1 3 1. 4 I 5 I
k

6 7 8

1012T
1013T
1014T P
1178-A 11
11~2T

7T
8JlJ)
9T
30T
244T-1
24411-10
244T-2
24411-2D
294T
294n-ID
294n-21>
296T
296n-1J>
29611-20
864T
86411 0
866T
867T
895T
895nl)
898T
914T

190BT nep
191TM nep
192C1lF fiep

72BT,
TM
73Jl1>
75BT,TM
77BT, TM
98BT,TM
99JlD
100ST
113 BT,
TM
189C1lF nep

193TM nep 8° 56'10 80°47'3 6073-6281
197BT fiep 11°30'10 79° 25'3 6146-6354

C' ttAKaAeMHK KypqaTOB", CCCP, 1967-1973

1965
1965
1965

1972
1972
1972
1973
1973

1965

1965

1967
~967

1967
1967
1968
1968
1968
1968
1968
1968
1968
1968
1968
1968
1971
1971
1971
1971
1971
1971
1971
1971

1965
1965
1965
1965
1965
1965
1965

5.XI

12.X

6.XI
6.XI
6.XI

16.1
11.1
18.1
11.IV
25.1X
25.1X
27.1X
27.1X
l.XI
l.XI
l.XI
2.XI
2.XI
2"XI
27.XI
27.XI
28.XI
28.XI
5.XII
5.XII
5~XII .
14.Xll

12.X
12.X
13.X
15.X
16.X
16.X
19.X

16.1
17.1
17.1
9.11
3.11
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Key:
e'. Four successful catches were made at depths from 7,540 to 7,960 m; there were various invertebrates
and benthic fish
f. Dmitriy Mendeleyev USSR

Columns 7/8:
18. For the first time benthic shrimp were caught deeper than 6 kIn. There is no other information about
the catch.
19. 2 (several)
20. Benthic fish were caught. There is no other information about the catch.
21. Benthic octopi were caught.
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Ta()nHUa (nponon*eHHe)

2 3 4 S 6 7 8

4.11 1973 1183T ,p 8330 11 (310)
7.11 1973 1187T 5890-6000 11 (14)
8.11 1973 1189T ~ 8(48)
9.11 1973 1194JlO 4 (7) 0,23
10.11 1973 1194T 11 (61)
20.111 1973 1242-AT 17 (100)
16.111 1973 1273T 11 (20)

1)
16.111 1973 1243n-l 6910 2 (3) 0,06

D
16.111 1973 1243n-2 KaRMaH 19° 03,8' c 80° 35,7' 3 6950 4 (8) 0,03

C
(B)

22.111 1973 12S9T ,. KaRMaH 19° 04,5' c 80° 29,8' 3 5800-6500 16 (75)
(B')

24.111 1973 1266T KaltMaH 19° 45,S' c 76° 44,1' 3 5900-6300 10 (20)

.D (0)
24.nl 1973 1266n KaAMalI 19° 45,3' c 76° 43.2' 3 6300 2(3) 0,01

(0)
25.111 1973 1267T KaRMaH 19° 38,6' c 76°37,5' 3 6740-6780 22 (450)

D (0)
25.111 1973 1267n KaRMali 19° 38,7' c 76° 37,1' 3 6740 4(4) 0,09

1270H
(0)

26.111 1973 KaRMali 19°36,1' c 76° 52,1' 3 6680 3 (43) 0,04
(0) k

"1l>KoH 3nnHoT IlKJIJ1c6apH" ("John Elliott Pillsbury"), C1IIA, 1967-1975
[Voss, 1967, 1969 H nH'lHoeco061UeH~e OT 1.111.1971 r. cJ I

Staiger, 1969, 1972; Anonym, 1970a, b, c; Holthuis, 1971; Nielsen, 1977;

CA Voss et al., 1977; Wolff, 1979} If'
21.V 1967 575T KaRMali 17° 45' c 84° 22' 3 6364-637! Bnepswe rny5*e.

(I) h fA} 6 KM nOAMaHa
npHJ].oHHCUI KpeseT-

e'
Ka. ,IJpyrHx CBene-
HIlA ot) ynose BeT

1969 ? llposeneHo 4 ynatlHLlXAOHHhIX nOBa Ha rny()HHaX OT 7540 no
P 7960 M; nORMaHLI pa3nHllHLIe 6ecno3BoHO'lHlde H npHAOHHaJI
~ pw5a

? 811T np 19
0

26!J66
0

24';) 7471 1'1
26.VII 1969 993T np 19°22,5' 66° 13,8'3 iN 7315-7388 2 (HecKonLKo) 1. 0

21.1 1970 1168T llP 19°43'c 6'r05'3 8370 lloRMaHa np~oH-
HaJ! pw5a. npyntx
cseneHHA ot) ynoBe

t\ W He1
? 1384T P 19° 45' c 6'r 00' 3 7938 al

1975 ? C KaAMaH ? ? 7280 'lloAMaH nOHHLIA,..
(9) f' OCLMHHOr

"llMHTpHA MeRnenees", CC.CP, 1969-1976

16.111 1969 20T .0 llP PIl... 19°37'Cf\ 62° 21' 3)~ 6290-6314 17 (80)
30.V11 1972 542n llepp 10° 32,6' 10 7~ 57,6' 3 6250 7 (27) 5,7
31.1 1976 1305T-l XLoPT 58°46,4' 157° 58,4' B 6420-6650 3 (5)
31.1 1976 1305T-2 XIJop 1 58°48,4' 157° 57,9' 6200-6230 5 (5)
31.1 1976 1305nO XLoPT o 58° 51,1' 157° 57,8' &6200 8 (12) 3,6
1.11 1976 1306T XLopT Ii!. 5~ 11,9' - 158° 31,8' 6100-6210 7 (20)
1.11 1976 1306nD XLoPT r 5~ 12,8' 158° 32i

B 6070 4 (17) 0,4

11. 3aK. 1380 181
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Additionally, based on the data of Hessler et al. [1978], the US Naval Electronics Laboratory (USNEL)
expedition in the Philippine trench obtained a box corer sample deeper than 6 kIn (up to 9,600 kIn), while
the Woods Hole Oceanographic Institution (WHOI) expedition obtained 8 catches with an epibenthic
trawl line to depth 9,600 m.

*The work of [Tendal, Hessler, 1977] erroneously indicates stations N-30 and N-39 as made on the
research vessel Argo in 1969.
**At all stations in the Philippine trench (except N-215) numerous Amphipoda of one species Hirondellea
gigas were collected on bait. At station N-215 (depth less than 6 kIn) numerous fish and various
Crustacea were gathered.
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Key:
g'. An epibenthic trawl or anchor drag was used, the bottom grab collections were made by a box corer
0.25 m2 with sieve washing of the samples with mesh 0.3 mm. At the stations in the Philippine, Mariana
and Chile trenches descents were made to the bottom of an autonomous instrument-carrier with bait and
camera or with traps containing bait.
h'. There were numerous Amphipoda of one species, Hirondellea gigas, at depths 7,353 to 10,592 min
the traps with bait.
k. United States
Columns 7/8
22. There are no data about the catches.
23. There are no data about the catches
24. (318 specimens of macro- and 538 specimens of meiofauna)
25. At all of these stations numerous Amphipoda were collected on the bait.
26. Bait with camera
27. Traps with bait. The 16 traps caught 4,322 Amphipoda specimens, Hirondellea gigas
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87

TO)ICe ~
>20 (169) ~J

naHHWX 0«5 ynoBe ReT

naJIJWX 0«5 ynoBe ReT,2~

(318 3K3. MaKpO- H J'I­
538 3K3. MeAo4»ayuw)

.JS
Ha BceX 3THX CTaHUHJIX

Ha npHMaHKy CO«5HpI­
nHCI» MHoro'IHC1IeH­
HWe aM4»lD1o,lUal

;,11­
,1laHHwx 0«5 ynoBe ReT

6

9600
-9605

5

126° 3'8~ B 9605
127° 03,5' B 9806

126° 38' B

126° 37,7'

4

10° 36' C
9° 02' C

3

~JP 1(f36,3'c 1260 38,1' B 9604

~Hn ~ 10° 36,S' 126°36,6' 8 9604

" e

.2,
npHMaHKa c 4>oTo-
KaMepoA ~7

nOBYWKH c DpHMaH­
KoR..B 16 nOBywKaX
nORMaHO 4322 3K3.
aM4»HttoJt - Hirondel­
lea gigas

.2~
IIpHMaHKa c 4>oTo-
KaMepoR

.1/.
IIpHMaHKa c ct»oTO-
KaMepoR

CI<J10H 9° 53' C 127°43,8' 5861 To >Ke "
C%>H11 PL P 1, •
MapM B JIOByIDKH CnpHMaHKOR Ha rny6HHax OT 7353 AO 10592 M no-'

nananHCL MHOI'O'lHCJleHHLIe aM4»HIIO,tJ.LI OP;HOro DRAa - Hiron­
deUea gigas

2

H-215··

H-186

D
H-189n
H-191

H-196R
?

-H-31T
H-32llD
H-3311D
H-34TO
H-39*ll

1975 (1)

k
"ToNac B8IIIHHrroH" ('Thomas Washington;), CIlIA, 1970-1975

[Hessler, Jumars, 1974; Jumars, 1974; Jumars, Hessler, 1976;
8' Tendal, Hessler, 1977; Hessler et at, 1978; Er~us, 1979]

TpanelUlJl DpOBOD;HJ1HC. 3mifSeHTJl1leCKIIM Tpl1l0M IUIH 1DC0pHoA JlParoA, JJ;HOqepnaTen.HWe c&pw - KO­
po&laTWM ~qepnaTeneM 0,25 M 2 C npOMWBKOii upo8 R8 CHTe C ...etA 0,3 MM. Ha CTaHlllUIX B ~Hn,
Map H lIHn .eno8ax IIpOBO,IUUIHC. CuyCKH Ha JUlO IB1'OHOMliOro DpR&poIlOCIITeJ1J1 C npKMaHlCOA: H 4»0'1'0­
KaMepo~ HmI C nOByIDJ(aMH, CO~ep"'DDlMHnpHMaIOCy

3KcneWUUlJl "Seventow"
8.VII 1970 H-30*T ~ C-B Korn 30° OS' c 156~ 11,8' 3 6065~6079

To ~ W
TaM )ICe 30° 03,5' C 156° 12,7' 3 .6044-6050

?{fa $"'1' 300 04,1' C 156° 11' 3 6036
30° 02,5' C 156° 13,1' 3 -6040

u 30°00,6' C 156° 12,4' 3 6017-6029
AnAl- 500 58'c 171°37,5'3 7298

)(
3Kcne,D;Hwul "Southtow" .1.

~ atl~+M~
1972 143, 144 lIHn, rn~KHa 6767 M Ha IIIHpOTe 27°06' 10

+8 145 ch d~~ o.:r f6n·+&cJ.c. S
150 ,rnY6KHI 196 M Ha IIIHpO~25~.:b3' 10

153, 154 111m, rny«5HH 7023 M Ha WHpoT 23° 33'.10
162 tIHn, rny«5HHa 898 M Ha wHpO 20° 23'10

KpoMe Toro, no .t\aHHblM Xeccnepa c COaBTOpaMH [Hessler et al., 1978], 3KCneAHU.HeH "USNEL" (U.S. Na­
val Electronics Laboratory) nonyqeHO B~ )l(e1106e rny6*e 6 KM (~o 9600 M) 13 npo6 KopotlqaTbIM
AHOqepnaTeneM 0,25 M'l, a 3KcneAHlUleH "WHOP' (Woods Hole Oceanographic: Institution) - 8 ynOBOB
3I1H6eH1'H'leCIOIM TpB110M ~o rny6HHbI9600 M. .

*B paOoTe [Tendal, Hessler t 1977] CT8H1UIH H-30 H H-39. olUH60qJfo .YKa3aHbi KaK BbmonHeHHhle 3/c
"Argo" B 1969 r.

**Ha Bcex cT8mguix B ~H1I )l(eJI06e (KpoMe H-215) Ha DpHM8HKY co&lPanHCh oqeHlt MHoro'IHC1IOJOO-le
aM4»HnOAbI OAHoro Bnna - Hirondellea gigas. Ha CT8HlXHH H-215 (rny6HHa MeHee 6 KM) Ha DpH-
MaHKy C06HP8J1HCh MHOrOtUlC1leHHlde pw6w H p&3J1JAHWe P8K00~p83HWe.

8.VII 1970
9.VlI 1970
10.VlI 1970
10.VlI 1970
20.VII 1970

){.
3KcueAHWUI "Eurydice"
n 1975 H-176
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Data on the catches have only been published partially. For stations B-6 and B-4 there are preliminary
lists of the mollusks; for the others, the number of specimens of different taxonomic groups (the last
column from the right in the table: number of classes and in the parentheses, the number of specimens).
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Key:
Column 3: 1. Northwest Pacific Ocean trough
Column 4: n= north
Column 5: e= east
w. Japan

i. ' Akademik Mstislav Keldysh, USSR
j'. Bottom grab samples were obtained by a box corer 0.25 m2

; the animals were taken from a sample area
0.09 m2 that was washed on a sieve with mesh 0.5 mIn. Data are cited about the number of species in the
specimen and preliminary information about the catch composition. Four species of Isopoda and 1
species of Cumacea were defined from the trawling sample; there is no other information about the catch.
Expeditions KN-80-I and KN8I-4.
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8

0,065

7

2 (12)

3 (14)

5 (17)

11 (33)

4 (4)

5 (10)

5 (14)

6 (16)

5 (11)

..1~,

,IlaHHLIX o~ ynoBe HeT
6 (28)

3 (2)

6 (17)

4 (33)

~c, DFf1"c

»ki.f~~7IturtSli
3Be3Zl; npyrHx ~:a.

J].aHHhIX o(i ynoBe BeT

6 (13)'
6 (29)

6

6210

6466-6660

5

146° 56,3' B 6160

4

30° 05,6' C 147° 09,4' B 6180

30° 02,9' C 146° 53,3' B 6210

30° 17,2' C 146° 54,2' B 6170

Ta(')mma (npO,tlon*eHHe)

3

k
ttLbKH1InHC" C'Gillis"), CbIA, 1975

C.AY [Madsen, 1981]
KaAM (0) 19° 38' C 76° 20,2'3

HE~
~ JlOOH
AJrOOH
FJlnoH

CAl
CoRo-Mapy ("Soyo-Maro"), JlnoHHJl, 1972-1980

[Okutani, 1974, 1982]

2

121 T

9R
12T
12R
13R

1980

1980

1979
1980

1978

1980

1980

1980

1975

1980

1980

1980

1981

22.VI

24.VI

24.VII 1979

23.VI

25.VI

26.VI

28.VI 1980

27.VI

VII

29.VI

26.VI

7.VII
21.VI

20.111

4.VII

n8HKWe 0«5 ynoBax onyooHICoBaHhl nHuu, UCTH1IHO • .IXrUI CTaHtOIii 8-6 H 8-4 npHBeneHhI npelUSapHTe1IbHhIe
CI1HCICH IIOHM8.HIIhIX M01l1lIOCICOB; JJ;JUI OCTBnbHhlX - 1IHC1IO 3IC3eMIIJUIpoB pa31lH1lHbIX CHCTeM8111QeCICHX
rpyrm (nocne:lHJUI rpa4»a cnpua B TaMHIle: 1IHcno lC1IaCCOB H B cICo«5ICax 1IHCJlO 3IC3eMIDlJlpoB) :l~

22.VI 1972 B~T H6.:t 29° 58,8' C 1420 59,3' B 7500 ,IlaHHhIX o~ ynoBe HeT
21.VI 1973 B-4T H6 & 30° 04,2' C 142° 50,3' B 7530 TO)ICe ~
2.VII 1978 R-21 T , C-3 29° 19,6' C 147°27' B' 6320-6340 6 KJ1 (33)

KomTo
R-22T C-3' 28° 17,8'c 143~58'B 6340

I KOnt To
R-30T I C-3 300 07,8'c 147°08,2'B 6190

Kqrn To e
R-37T Map M 13°38,4'c 146° 50,6' 8870
R-46T I C-3 30° 52,2° c 146° 03,9' B 6090

KO'Dl To
R-47-1T I C-3

KOTJl To

R-47-2T 1~~3T11TO 29°42'c 147°15,6'B 6205

R-47-3T ) C-3
KOTJl To

R-47-4T I C-3
KOTJI To

R-47-ST I C-3
KOTJl To

R-47~T ,C-3
KomTo

R-47-7T f C-3
KOTJl To

R-47-9T I C-3
Korn To

R-47-10T l C-3
KomTo

• IJ
'D tt~br~MHK MCTHcnas KeJWaIW", CCCP, 1981

22.Il c~ 21°20' cn 38"20.3'3~6120

ttXaKyxo-Mapy" (ttHakuho-Marytt), ~nOHHJI, 1980, 1981
j , [Gama, 1983, 1985; Shin, 1984; Kristensen, Shirayama, 1988]

):lHOllepnaTe1IWlWe npo6w non)'1leHW ICop06'18Th1M ,JUIoqepnaTeJ1eM 0,25 ).12; *HBOTHblX Bw6HpanH H3 qaCTH
npo~w nnOllll,lXltJO 0,09 M 2 , ICOTOpaJi npoMhlBanac. Ha CHTe C Jl'leeii 0,5 MM. ITj:mBeneHhl n8JlJQle 0 wcne
BHJXOB H 31C3eMIDurpoB H npe.a.aapHTerIltHble CBeAeHHJI 0 COCTue ynoBa. H3 Tp81loBoii npO~bI onpeneneHbI
4 BHA8 H3000,J:l H 1 BH,J:l Cumacea; ~YrHX cBeAeHHii 0«5 ynoBe 'HeT. 3ICcneJ];Hl.tHH "KH.80·t" H "KH-81-4"

3.111 1980
31.VII 1981
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Key:
Column 1:
k'. Date and No. of station not indicated
1'. Submarine Nautile, France

Columns 7/8:
1. The finding of mollusk Spinula oceanica is indicated
2. Clusters of Bivalvia Calyptogena were found (population density 400-1500 specimens/m2

, biomass 24­
51 kglm2

) living because of bacterial chemosynthesis based on the energy from oxidation of thermogenic
methane contained in the seepage water.

236



87654

.Ta«5nll1la (OkoJl1llllHe)

32

IN
"KaAo-Mapy" ("Kaiyo-Maru''), JlIIOHHJI

l< t [Olcutani, 1974] .

na~ H Nt CTaJIlUIH C-3 30° 02' en 146° 15' 6200 YKa3aHO HaxO)l(JleHHe
He YKa3aHW Kom To MOJlnJOCKa Spinula

I oceanica

-J. nOllBoWloe Hccne,t10BaTe1JJ.CKoe CYWfO "Haynmyc" (ttNautlle''), ~amJ.HJI, 1985
(Lallemant et aL, 1986; Laubier et aI., 1986; KAIKO II, 1987]

KD 14 ~AP JlnoH 35° 54,2' Cf142
0

30'7'~ 5640-5695 06HapY'K.eaw CKOIDle- ~
KD 18 JlnoH 40° 06,3' C 144° 10,6' 8 es653-5960 HHJI .tlBYCTBOpUTIaIX -.
KD21 KK 41° 18,5'c 144°48.3' 5131-5785 MOJlJlIOCKOB Calypto-
KD23 ~", JlDOH· 400 06,5'c 144° 10'8 5479-5660 gena (IDlOTHOCTla DOce-

. JleHHR400-1500'
3K3./M2 • «)HOMlCca
24-51 Kr/M 2 ), )1(11­

8yw,HX 3a C'leT CSaKTe­
PHaJlWlOro XeMOCHHTe­
31, OCH08aHHOro Ha
3HeprHH. DonyqaeMoA
nyreM oKHcneHHJI
TepMoreHHoro MeTaHa,
co,t1ep*aI1lerocJI B80­
~ax .8wcaqHBaHHJI

22.VII 1985
31.VII 1985
3.VIII 1985
5.VII 1985
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APPENDIX II.

LISTS OF DWELLERS AT DEPTHS OVER 6,000 m

The surnames in the "Source" column without indication of the year refer to pre-analyses submitted to me
by zoology specialists for various taxonomic groups. The surnames in parentheses after the reference to
the cited source are the authors of the analysis that were used in this work.

TABLE 1
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Key:

1. Benthic Foraminifera found in the Pacific Ocean at depths over 6,000 m [per Saidova, 1975*]
a. No. in order
b. species
c. depth of dissemination, m
d. trenches and troughs in which found below 6,000 m
e. dissemination at depths less than 6,000 m
f. order
g. family

column 4:
2. northwest trough
3. northeast trough

*The data of this work are based on a study of Foraminifera not only from the biological trawling and
bottom grab collections of the Soviet expeditions, but also from the geological dredging samples obtained
at many stations and from the surface layer of the benthic sediment taken by the core samplers. In a
number of cases, the indicated limits of vertical dissemination of the species do not agree with the depth
of the sample-taking at the stations noted for this species, but it is impossible to establish in precisely
which case the error was allowed. The depths are therefore always indicated by the main lists of species
by orders (Tables 1-11).
**The species are widespread in the Pacific Ocean.
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Ta6nHUa 1

To

To

To

To··

I\W
e,3 To
To

To
To

To
h eTo

e BTo

KK, C-3 Korn, J.
C-B J<OTn J
KK, C-3 KOTn,J,

C-s J<oTn..)

KK
KK
JlnoH JAfP
An P-'­
KK
KK, CoOS KOTn 1

C-3 J<OTJI ~

KK

KK ~ :1
C-3 KOTn, C-s KOTn

An Al..-
KK, C-3 KOTn,.1.

C-B Korn i
·JllqH lf1!&
AJ1.~,C-3 .2..
KOTn, C-B Korn

3

,((OHHlale cI»opaMHIDlcl»epw - Foraminifera, HaA.lIelOlltle B TaXOM OKeaae
Ha rny&uolx (Sonee bOOO'M [no: CaHAOBa, 1975.]

f 0 T P II A ADogromida

S C e Melt C T B 0 Allogromiidae

Nodellurn membranacea (Brady) 2140-7224
Xenothekella elongata Saidova 9220-9380

f 0 T P II A Ammodiacida
9 C e Melt C T B 0 Ammodiscidae

Ammodiscus consonus SaIQova 4710-9050
A. profundissimus Saidova 3400-9220
Ammolagena clavata (Jones et Parker) 68 -7660
Glomospira ~ordialis (Jones et Parker) 2507 -9050

7. Turrltellella shoneana (Siddall) 1-7225
8. Usbekistania eharoides profunda Saidova 2532-652-0

~ CeMeReTBo Iituolidae

9. Adercotryma glomerata abyssorum Saidova 2000-7351

10. Ammobaeulites eehinatus eehinatus Saidova 2414-7316

11. A. riliformis Earland 1669-6180
12. A. microformis Saidova 5080-6250
13. A. tenuimargo (Brady) 7225
14. Ammobaeulites SP. 640-6520
15. Cribrostomellus apertus Saidova 8220-9580
16. Cribrostomoides nitidum abyssalieus Saidova 2000-6250

1.
2.

3.
4.
5.
6.

cnHCKH )l(HBOTHbIX,

OBHTAIOIIlHX ·HA fJIYBHHAX EOJIEE 6000 M

• ,D:aHHbIe 3TOH paooTbI OCHOBaHbl HI H3yqeHHH 4>opar~GUIH4>epHe TOl1ltKO H3 OHOnOmqeCKHX TplnOBhlX
H ,t],HO'iepnaTCnltHblX CooPOB COBeTCKHX 3KcneAHUHA. HO TaKxce H3 nonyqemu.lx H8 MHOrHX CTaHUHIIX
reonOrHqeCXMX ~o"'pnaTenbHblXnp06 H H3 nOBepxHoCTHOro cnOft AOHHLIX Oca1J;KOB, B311Tb1X rpya­
TOBblMH Tpy6KaMM. B pftAe cnyqaeB YKa38HHble rpaHHllhl BepTHKanJ.Horo pacnpoCTpaHeHHJI BHAB He
cornaCYIOTCJI C rny6HHaMH B3J1THJI np06 HI OTMeqeHHhIX WIll 3TOro BH,tJ.8 CTaHlUlJlX, HO YCTaHOBHTIt. B
KaKOM HMeHHO Olyqae AonYllleHa oum6Ka. HeB03MO)kH0. fi03TOMY rny6HHhI Be3Ae YK838HbI no
OCHOBHbIM nepe'IHJlM BHAOB no OTIUI,Q8M (Ta6n. 1--11) .

•• BH~ WKpOKO pacnpocrpaHeH B THXOM OKeaHe.

N- BMA rny«5HHI )l(eno6a H KOT- PaaxpoCT-

n/n pacnpoCTpa- nOBHHbI, B KO- paHeHHe

b HeHHR. M ! Topblx-HiHiJ;eli- Ha rny6H-

(). C rnyfS'd 6000 M Hax MeHee

6000 Me
_.

1 2 3 4 5
..

~aMH1IHH, DOMellleHHWe B rpa<lle nHCT01DlHK" tSe3 YKa3aHHJI roAa, O'l1fOCRTCJI K npe,tlBapHTeJILHhlM
onpeAeneHHJlM, lIpeAOCTaBneHHWM MHe cnellH&nHCTaMH-300nOraMK no p8.3nH'lHLIM CHCTeMaTH'leCKHM
rpynnaM. ~~HJIHH, nOMellleHHLIe B CKOt)KU nocne CCwnKH HI JIHTepaTYPHWA HCTOllHHK, - aBTopLl,
onpeAeneHHJI KOTOpWX tSLl1IH HCn0m.30BaHW B YKa3aHHoA pat)OTe.
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***The question mark hereinafter means that the stations at which the species were found below 6,000 m
are not indicated.
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Ta&nlua 1 (npoAoJaCeHHe)

••• 3aaK Bonpoca 3AeCb H nanee 03H8118eT; 'ITO CTaHUHH, H8 KOTOpblX SBA HaHAeH rny6*e 6000 M, He YICa­

38HJd.

To
To
To

-
~To

To

1\
eTo
To

ft..
eTo

To
ftC To
neTo

To

5

To

To

To

To
To

To
To

To
To
To
To
To

To

ftc To
.sj,llo-3 To

I\e To

C-3 KoTnJ.

Kep
KK(?) , C-3 ~

K~~
An, C-3 J<OTn 4
KK?
?

KOTn

Byr &t.-
KK, C-3 KOTn ~

To )l(el'»' &,~(;,

Kl«.. 6'
Ail, KK, Eyr,
C-3 KOTn ~

:it~'3;r.

3420-6070
2998-8950
2760-7180

6800-8006
2680-6150

9022
2000-6260
2020-6860
3429-6880

16:lU-7266
1134-7660
1620-7225

9
C eM e It C T B 0 Hormosinidae

.1 C eM e It e T B 0 Morulaeplectidae

1950-6980 All

.9 C e Melt C'T B 0 Spiropleetamminidae

Spiroplectammina subcylindrica Earland 2000-6810 PIoKIO

.( 01pJl~Astrorhizida

j C e Melt C T B 0 Astrorhizidae

Astrorhizinulla aetheria Saidnva 4610-6250
Psammosiphonella beata 1887-9540
(Saidova)
P. bougainwillica Saidova
P. rustica (Folin)

34.

35.
36.

37.
38.

46. Hormosina normani Brady
47. Hormosinella distans distans (Brady)
48. Renphanus nviculus oviculus (Brady)

33. Morulaepleeta sp.

43. Aschemonella delicata Saidova
44. A. ramuliformis Brady
45. A. scabra Brady

39. Rhabdammina bougainwillica Saidova
40. R. inaudita Saidova
41. R. parabyssorum Stsehedrina
42. R. recondita Saidova

~
2 3

IA~
4

17. C. profundum Saidova 2380-6240 An, KK, C-3 :L
ICOT11, C-B KOTlI,J

18. C. rotuJatum (Brady) 2508-7266
~:tS

,KK,C-B ~
l<OT1l

19. C. scitulus (Brady) 1450-6006 ,... ~

20'. CyeJammina trullissata (Brady) 3000-6200 C-3 KOTn, C-B a
l<OTJI

21. C. subtrullissata (parr) 2770-6240 ? a.
22~ C.· cancellata cancelJata Brady 2750--6200 KK, C-3 H C-B •

ICOTJI
23. Eratidus foliaceus (Brady) 1015-6250 KK
24. Haplaphragmoides bradyi (Robertson) 1732-6050 C-3 KOTJ1 ~
25. H. pulicosus Saido~a 2611-6740 KK, C-3 KOTJ1 J.
26. Labrospira canariensis profunda Saidova 1739-6250 KI<: ~OL.e.
27. Reeurvoidatus pareus Saidova 4105-8087 KK, onK, C-3 .J.

l<OT1l
28. R. troehamminifonnis troeharnminiformis 2726-6740 KK, HB, C-3.1

Saidova KOTn ~
29. R. ultraabyssa1ieus Saidova 6700-7678 KK,B a
30. Recurvoides cnntortus gurgitis Saidova 1500-6740 KK C-3 H C-B

'~

31. R. mutilus Saidova 7225-8380 ~ ~"LC,BonK,
Byr Be;.

32. Troehamrninoides lituotubus Saidova 750-6250 ?



Page 167 Continuation

****Tendal and Hessler [1977] include the genus Normanina in their established family Komkiidae
which they classify as the order Textulariida.
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Ta61lHua 1 (npoA01DKeHHe)

.' ~.-. _.__.--.,.-...:._-----_....._--_.#.

To
To

To

I'e To
\,\eTo

To

1""c, 3 To
To

To

To

KK
'leTo

he To

Ac To

he To
I\e To

To
ftc To

To
f\,eTo

"e To
To

1\ c To
tw.I c-~ To

Kep?
Ci KOTJI:l

An,b
C-3 KOTlI ~

C·3 KOTJl2.

Kep
IQ<, C-3 Korn~
~ KK, C-3 ~

K~~
'tOH, Kep
?./U.
Ail, KK, C-3~
KOTJI

C-3 KOTJI.a

a.

~
KOTJI 11t~

Aii K, j{noH,
, -3 KOTJla

AiI':'KK, C-:?-.t

~
- &.KlAn &$0

KK, Byr,
H , C-B KOTJI )

C-3 KOTJI'"

H:KK, C·3~
KOTJI, tIHJlG'a
C-3 Korn ~
C-3Korn ~
KK
?

6020-6070

3429-6240
3400-6070
1760-6980
6070

2561-9540

2853-7500

3540-6120
2140-9220

4120-6870
1739-6072
6700-9540

4920-6070
1739-6250
8220-9580
2515-7225

8950-10687
1015-6240
5050-6520

2048-6980
2200-6072
8950-10002
5060-9540
2000-8430

J
C e Melt c T B 0 Saccamminidae

78. R. transversa Saidova

79. Pelosina cylindrica Brady
80. P. rotundata Brady
81. P. variabilis Brady
82. Pelosphaera trunca Saidova

75. N. ultraabyssalica Saidova
76. Rhizammina algaeformis Brady
77. R. alta Saidova

B
C e M e it C T B 0 Rhizamminidae

71. Dendrophrya abyssalica Saidova 5510-6060
72. D. kermadecensis Saidova 8950-10002
73. Normanina elongata Saidova**** 2890-7180
74. N.fruetuosa Saidova 4300-7180

64. P. nodulosa (Brady)

65. P. rubra Saidova
66. Reophax dentalinifonnis Brady

67. R. echinatus Saidova
68. R. excentricus Cushman
69. R. pesciculus Saidova
70. Subreophax aduncus (Brady)

63. Pseudonodosinella bacillaris (Brady)

8
C e Melt C T B 0 Reophacidae

61. Hormosinoides perpastus Saidova 6070
62. Nodosinum gaussicum (Rhumbler) 4580-7180

58'. Saccorhiza praealta Saidova
59. S. ramosa (Brady)
'60. S. zenkevichi Saidova

53. H. elongata ,.elongata Brady
54. H. imbecilla Saidova
55. H. kermadecensis Saidova
56. H. zenkevichi Saidova
57. Protobotellina pacifica Saidova

51. Bathysiphon lanosum Saidova
52. Hyperammina echinata Saidova

50. Tholosina irregularis Rhumbler

••• ·TeH,a.an If XecCJIep [Tendal, Hessler, 1977) BKnlO'lBJOT po.o; Normanina B YCTaHoBnelDloe HMII ceMeHcT­
BO Komokildae, Koropoe OHH OTHOCJlT K OTpJlAyTextulariida.

~1r--_~ 2 -t- 3__-+-1__8_~_4__._1--__5 _

49. Saccamminis incrusatum Saidova 3360-8006 KK, Eyr, C-3 ~ To
KO~i, ~.

6070-10002 .JIrfoH, Efr, Kep,
C·3 KOTJI ~

gCe M ~ it c T B 0 Hyperamminidae

500-6240 C-3 KOi~
2930-9580 KK, PiOKIO, C-3t2

KOTJI

An At,
C-3 KOTJI ~

Kep

~KK.C.3~.
KOTJI

KK .2-
KK, C-3 KOTJI

KK



Page 168 Continuation

Additionally, in Saidova's later work [1976, p. 63] a finding is mentioned in the Kuril-Kamchatka trench
of young, live Foraminifera with secretion shell of another two species: order Rotaliida, Melonis.sp at
depths 6,250 and 6,700 m and Gyroidina sp. at depth 8,220 m.
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TaGJlJlU& 1 (oKOlAlHHe)

KpOMe Toro, B 60nee n03AHeA pa5o-re CaHAos8 [1976, c. 63] ynOMHHaeT 0 HaXO)l(AeHHH B KYPHJIo-KaM­
'laTCKOM *eno5e MonoAl»IX oco5eA *HBhIX <popaMHHH<pep c ceJC'pelOlOHHoA paKOBHHoii e~e ~yx BHAaS:
OTpIl~ RotaWda - Melonis·sp. H8 rny5HHax 6250 H 6700 M H Gyroidlna ap. Ha rny6HHe 8220 M.

To

To

~~To
To
c,3To
I)&d

To

To
To

To

he
c, 1t To
To

To
To

To "aJ
C-3 To

I\C To
To

_fa To
"To

KK

~C.BKor}
Plltt&, C-s3
KOl!J
PI6ilM, C-Bi
KOTn
C-B KomI
C-3 KOTn 2.
?

KK, C-3 Kom~

KK
C-3 KOTlIl.t..._"
~~oJ:'
tIM, C-3 KOTlIA

=r

2862-7225

1124-6860
8220-9220
2532-6010
2582-10687

2507-6065
1550-6070
713-6008
3314-9220 KK 2-
5017-6860 KK, C-3 Kom

f 1800-6250 KlC

o T P II A MilioWda
.9 C e Melt e T B <> Fischerinidae

Cornuspiroides striolatus (Brady) .t/ 2191-6240 KI<

~ e Melt c T B 0 Miliolidae ~r..:l
Involvohauerina globularis Loeblich 5030-6150 SlnoH, C-3 KOTn
Miliolinella laeva Saidova 2048-7225 Np.!r, C-3 KOTn J.
Pseudospirillina abyssalica Saidova 4930-6927 It~r

-to r p II Sl AtaxophDsrniida
.9 C e Melt e T B 0 Ataxophragrniidae

Eggerella bradyi bradyi (Cushman) . 1748-6250 KK

!J C e Mea e TB 0 Trochamrnini~e
Conotrochammina abyssorum Saidova 2507-7300
Cystammina pauci10eulata (Brady) 252-6200

93. Gaudrynoides spicularum(Cushman)

90.

94. Globotextularia aneeps (Brady)
95. Tritaxis nana (Brady)
96. Troehammina aha Saidova
97. T. abyssorum Saidova
98. T. macroformis Saidova
99. T. subglabra Saidova

91.
92.

1800-7720
9 2140-7720

CeMeaeTBoSc~~e

89. Astrorhizinella planata Saidova 6860-7320

87. Thurammina aIbicans Brady
88. T. corrugata . Earland

83. Prateanella aha Saidova
84. P. minuta Saidova
85. Psammosphaera orbiculata Saidova
86. Sorosphaera abyssorum (Saidova)

100.

101.
102.
103.

~ 2 -+- 3__+- 4__~~ 5 _
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TABLE 2.
BENTHIC FORAMINIFERA FOUND IN TWO BOTIOM GRAB SAMPLES FROM
THE ALEUTIAN TRENCH OBTAINED ON THE RESEARCH VESSEL VITYAZ

FROM DEPTHS 6,520 AND 6,980 m
(per Khusid, 1973 and additional data of this author)
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Key:
a. No. in order
b. Species
c. Depth, m
d. Order
e. Family
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Ta511Hua 2

nOHHIa.e cIJopaMHHH~p.1 - Foraminifera,
HaHAeHHh.e B ABYX AHOliepnaTeJlbHlarx npo«5ax H3 AJIeyrcKOro *eJIotia,

non)"leHH.1X 3/C "BHTJl31t" C rnytSHH' 65 20 H 6980 M

(no: XycHAt 1973 H AononJOlTen....IM lUUIIDtIM 3Toro aBTOpa)

~:<1-1

BKA c,. rnyuHHa. M

b 6520 6980

dOT P JI ~ Ammodiscida

e CeMeAcTBO Ammodiscidae
1. Usbekistania charoides (Brady) +

e CeMeAcTBo Lituolidae
2. Adercotryma glomerata (Brady) + +
3. Ammobaculites sp. +
4. Cribrostomoides subglobosus (Brady) +
5. Haplophragmoides pulicosus Saidova + +
6. Recurvoidatus parcus Saidova +

e MorulaeplectidaeCeMe.AcTBo
7. Morulaeplecta sp. J.

+

o T P II A Astrorhiz ida
eC eM e ACT B 0 Astrorhizidae

8. Astro'rhizinulla sp. +
9. Pseudomarsipella sp. .+e

CeMeAcTBo Hormosinidae
10. Tholosina bulla (Brady) +e

CeMeAcTBO Hyperamminidae
11. Hyperammina elongata Brady +
12. Saccorhiza ramosa (Brady) e + +

CeMeRcTBo Reophacidae
13. Reophax dentaliniformis Brady + +

eceMeAcTBo Rhizamminidae
14. Dendrophrya abyssalica Saidova +
15. Rhizammina algaeformis Brady +
16. Rh. alta Saidova +e

CeMeRcTBo Saccamminid'ae
17. Lagenammina sp .. + :118. Pelosina variabilis Brady +

-i- 19. Proteanina alta (Saidova) +
20. Pseudomarsipella sp. +
21. Saccammina alta Saidova +
22. Sorosphaera abyssorum (Saidova) +

4 OTp JlA Ataxopbragmiida

23.
e C e MeA C TBoAtaxophragniiidae

Eggerella brady (Cushman) +

e CeMeAcTBo Trochamminidae
24. Conotrochammina abyssorum SaidQva +
25. Trochammina alta Saidova + +
26. T. subglabra Saidova + +
27. Trochammina sp. d +

28.
o TP II A Lagenida

Lagerta sp. ,I
+

29.
o TP JI ~ Rotaliida

Pullenia sp. el +

OTpJlA?
30 Miliammina sp. +

188
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TABLE 3.
SPONGIA
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Key:
a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at lower depths
h. Minimum depth, m
i. Region of occurrence
j. Source
1. Family
m. Order
n. Class

Column 3:
1. Northeast trough

Column 8:
1. Koltun
2. Zenkevitch
3. Analyses by V. M. Koltun
4. The same
5. Vinogradova et aI, Beliaev, Mironov
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r BMA HaXO*AOHHO rny(i*o 6000 M PacnpoCTp&HolDle HCTO'IHHK

n/n a Ha MOHla1DHX 9
rnytiHHax

*enoG rny(iHH8, 3/C ('lKC- MHIIH' -: ' paAOH

~ HJlH M no Haxo*- Man.HaJi BCTpeUO-
.

~ KOTno- d' ~eIDlH) rnyGHH8, MOCTH J
BHHa e :; M h i

1 2 3 4 5 6 7 8

'170

:!
3eHKeBIN H np., .
1955

To,~ KorrryH, 1970 S

OnpeneneHIUI 3
D.M. KOrrryHa

~~
To, Ho,. TO)l(e 't
Ao 5

BHHOrpa.nOBa H np.,
1974; BenJleB,
MHpoHoB, 1977a

To

~ To KOrrryH, 1970' '

L~vi, 1964

,.,~ I
C-3 To KomyH, 1970

VI
To, Ho, KomYH, 1970.
Ao 1H"c To. Ho TO)l(e L/

2167

572

3310

"B" (1)

"B"(l)

"B"(2)

"B"(l)
uB" (I)

"Btt (1)

6090-6710

6090-6135

6272-6282

6156-6207
6051

J- .
C e M e it C T B 0 Euplectellidae

6296-6328 "B" (1) 2868
6272-6282 UB" (1)

1e M ell:cT B 0 Rossellidae

KK

TaGmm.a 3

rytSKB - 8pongll

AnAl, 1
C-B KoTn
To

KK

a'PtP
JlnoH J
C-B KoTn
To ~
C-3 KOTn
To

f
C-B KOTn 6272-6282
To

I ice ~ ell:cT B 0 Cladorhizidae

C-B KoTn 6272-6282 "Btt(l) 2640
To

"Kn8CC Hyalospongia
mOT P • A Amphidiscopbora

i. C e Melt C T B0 Hyalonematidae

'KK, 6090-6235 UB"(l) 204
~-B KOTJ 6272-6282 UB" (1)
To
KK 6860 "BU(l)

It)
o T P JI A Hexasterophora

1. CeMeitcTBo Caulophacldae
6660-6770 .uGaIU(l)·Kep

2. Hyalonerna sp.

1.Hyalonema' apertum
Schulze

6.Holascus undulatus
Schulze

7 .Bathydoris funbriatus KK

Sculze NCr \I~&..<.
8. Hyalospongiae (6nIDKe BonK 8$30-8540 "Bit (I)

He onpeneneHHLle) IOC SS 6766-7216 "AKU (2)
DEFIKlIJ:> M. CKOTHJI 5650-6070 UAKtt(l)

e.t.,es 1!:R- oS C. ~
fh Knacc Demospongia

o T p II A Cornacuspong1da
P. C e Melt c TB0 Chondrocladiidae

6090-8660 ItB tt (2) 200

'3.Caulophacus hadalis
Livi

4. C.latus Ia~ifolium

Ijima
5.Caulophacus sp.sp.

9.Chondrochadia con­
crescens (Schmidt)

10. Ch. dichotoma Uvi

1I . Asbestopluma bise­
rialis (Ridleyet
Dendy)



Key:
6. Beliaev, Mironov
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Additionally, Spongia (not defined more closely) have been found in the following trenches: Peru at
depths 6,006-6,328 m (Vema, st. 154; Elt, st. 37; AK, s1. 394, 296); Tonga 8,950-9,020 m (Vityaz, S1.
6,327); Romanche 6,330-7,340 m (AK, S1. 9,1013); PR 6,290-6,314 m (DM, st. 20); SS 6,052-6,152 m
(AK, st. 898) central Pacific Ocean trench 6,400 m (Vityaz, S1. 6275-2).
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Ta6mw.a 3 (oKOH'laHHe)

~
2 3 4 =l 5 6 7 8

12.A.occidentalis Kep 6960-7000 tlGal"(I) 820 To Uvi,1964;
(Lambe) (SK1UO'IaJI KK 7265-8840 UBU(4) KonTyH, 1970 (
A. hadalis Levi)

~
13.A. wolffi LM Kep 6620-6730 uGalU (I). 4350 JO 110 TO)ICe't

KK 6675-8120 uBn(2)

14. Asbestopluma sp. sp. KK J 6860 'IBn (1) Onpe,tleneHHJI 3
C-s KoTn 6065 nB n (l) B.M. KomyHa;
To EenJleB, MHpoHOS,C,
«%>Hn Pt.. 8440-9990 "Bn(2)

ftc" 1977a

\15. Cladorhiza longipinna C-3 KOT~ 6096 "Bn (1) 3000 c, u To KonTyH, 1970 I
Ridley et Dendy To l I'

C-B KOTn 6065-6282 "B" (2) l
T& ,

fiG I16. C. rectangularis C-S KOTn 6065 "BU(l) 3325 c,u To To )ICe'
Ridley et Dendy To n.a I:,

17 .C. septemdentalis KK 7265-7295 "B" (1) 4891 C-3 To > i,
Koltun I

18.Cladorhizidae sp. sp. I1E 1.8 6770-6890 'IBn (2) Lemche et al.,

Ma~f*, 8215-8225 nB" (1) 1976; EenJlCB,"
Jln AP 7230-7280 "B"(I) MHpOHOB, 1977a
nan p 7000-7170 "Bn (1) p (onpe,tleneHHJI 3
nan ~ 8021-8042 "SpFBn (I-«%» B.M. KOIITyHa)
ChJI fL 7000-7880 tlB" (2) P
HENI 7875-7921 nSpFBn (1-cI»

1. C eM e It CTB 0 Esperiopsidae$l.f.a.~ .TAP. if"
KonTyH, 1970 I f19.Esperiopsis plumosa KK 6860 nBu(l) Cy6nH- jlno~

Tanita TopanL CKoe M, :/1
,-,nDICA' C-3 To

IiJ...c e Melt C T B0 Mycalidae
h.

, I
8S, I;

20.Abyssocladia bruuni Eyr 6920--7567 UBU(I) 5230 Kep TO)ICe ¥
L~vi

C-3 KO?n
r

21.A.claviformis Koltun 6096 UB"(I) 5005 KK
To g..

22.A.oxeata Koltun C-3 KOTn 6107-6127 nB" (I)
To

N\o T P JI A Tetraxonida

I
1 C eM e It c T B0 Polymastiidae n

23.Polymastia sol C-B KOTn 6065 "B"(l) 3940 C To
pacifica Koltun To

KpoMe Toro, ryuKH (CinH)I(e He onpeAeneHHlde) Ha~eHhIB *enouax: nep - Ha rnyuHH8x 6006-6328 M
("Vem.", CT. 154; nEtt", CT. 37; "AK", CT. 294, 296); TOH - 8950-9020 M (HB''. CT. 6327); POM ­
6330-7340 M ("AJ(", CT. 9,1013); np - 6290-6314 M (",llM", CT. 20); JOe - 6052-6152 M ("AK",
CT. 898); U.eHTp. KoTn To - 6400 M (ItBft, CT. 6275 -2) .
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TABLE 4
COELENTERATA
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Key:
a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
1. Family
m. Order
n. Class

1. Northwest trench

Column 8:
1. Analysis of D. V. Naumov
2. Zenkevitch et aI.,
3. The same
4. Kepler et aI.
5. Naumov

249



• B~ .Haxo*AeHHe rnytbce 600G M....-
!

Pacnpocrpase- . H~TO"'ID(

nln C
. IDle Ha MeHWDHX

rny&lHax 9

b
-.enoG IIJ1H rny&n18. M 3/e (wcno MHHH- pallOR

fA, ICOmOBHHa aGo,,- ManIt_II BCTpe- .
d e HHI)f rnyC5H- ueMOC- J

Ra, M "
'ftI I

1 2 3 4 5 6 7 8

5
HayMOB , 1971

TO)l(e 3

Lemche et al.,
1.976*

Lemche et al.,
1976·

3eHKeBRq H llP.?­
1955
Kramp, 19S6

'f
Kennep HAP.,
1975

Menzies.et al.,
1973··
On~elDle ,
,Il.B•. HayMoaa

:LN
To, Ho Lemche et al.,

1976·

IN
To, 110, Kramp, 1959
Ao

430

nSpFB"(I)

''Gal''(I)

"AK"(I)

"Gal"(I)

"AB"(I)

6300

7057-7075

8210-8300

6900-7000

6260

6090 ''B " (1 )

-{ e MeA CT B 0 Mitrooornidae?

8258 -8260 "SpFB"(I)

{eMeACTBO?

8258-8260 nSpFB"(I)

IV'
o T P II A Trachylida
Rhopalonematidae (Trachymedusae)

8021-8042 "SpFB"
(1-124»r

6758-6776 "SpFB"
(1-2<1»P

8700-6800··· "B"
(cr~S626)

h
Knacc Scyphozoa

mOor p J1 A Coronata
6490-6650 "Gar'(I)
6180-7000 ttGal"(3)

~e M e ACTB 0 Lafoeidae

6860 ''B'' (1 )

. Ta(5J111Ua 4

KJDue-mOIlOJlOC'l'BWI - Coelenterata

'" KJDCc Hydrozoa

fr1 0 T P • A LepfDlida

J C e MeR C T B 0 Branchioc:erj~llrthidae
6758-6776 "SpFB"(I) A«5HC-

can.
A8V~r"J,.

Kep

HB~6

{e MeA CT B 0 Plumulariidae

Kep 6660-6770 "G81"(I) 293

IiaHa
Kep

JlBy
C,A

KaRM (0)

KK

J
C-3 KOTn
To

nep

tJM
Hr.

Ha1isiphonia
gaJatheae Kramp

Cryptolarla sp.

B'ranchJoceriant­
hus imperator
(Altman)
Branchioceriant­
hus sp.
Branchioceriant­
hPl sp.

6. Aglaophenia te-
nuissima Ban

7. Aglaophenia (1)
galatheae Kramp

8. Aglaophenia sp.

9. Leptomedusae
sp.

10. Anthomedusae
sp.

~eMeACTBO
11. Crossota (1) fIan tl.

sp.
HfNH

12. Voragonema KK
profundicola
Naumov

13. Trachymedusae HBNS
sp.

14. Stephanos­
cyphus simp­
lex Kirkpatrick

1.

3.

2.

5.

4.

172
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Key:
o. Subclass

Column 8:
6. Beliaev, Mironov
7. data of field logs
8. Pasternak
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Ta(SnHUI 4 (npo,tlon)l(eHHe)

lIacrepHaK, 1975 1

Menzies et al.,
1973·
nacrepHaK.1975 f

SenseB, 19666. ,
1972; BenJleB.
MHpoHOB, 1977a;.
Menzies, 1963;
Kennep HAp., 1975; ~
AaHHwe noneBIdX 1
*ypuanOB

To )l(e 3

IlaCTepHaK, 1970, I
1975

173

To,.to OacrepHaK, 1970, e
$10 Ho, 1975

AJrr,.~r

To. H!!" To )l(e $
Ao.AHT

At-lr Madsen, 1956a;
WolfC, 1960; Men­
zies, 1963; Menzies .
et al.; 1973·

Lemehe et al.,
1976*

To >ICe 3

Lemehe et at.,
1976·

Lemche et at;,
1976·

ne
e,B To.

S 10 Ao
(Am)

.s 10 Ao
(AHr)
AHr

LII
Ao.Ho,
AHT
AtlT

"AK" (4)
"Elt"(2)

DM
"JlM"(I) ,
"AK" (7),
"AMK" (1)

"SpFB"
(I-MUoro 4».1
~~~f'

7875-7921HB~a

m .o l' P JI.tt Discomedu.e
Byr &. 7847-8662 "SpFB"

1\ (1-74») P
Knacc Anthozoa

olloiJ K/UlCC OetocoraWa

M 0 l' P II A Alcyonaria

26. ? Pennatularia

~ 2__--t 3__-+- 4__--p-__5_----1~__7_--+- 8 _

15 S ha AnAL. KK 6000 10000 ''D'' (~~~~. tep nos- It' - \IV

cyphus sp. sp. $~pJIn~~..HB,.t1S P nee 20) It

~~,P'­
Irlll Hr, Kep,

UeHI'P t
~HCHJ(OTn .'ro,

p Ilep, liM,~
p~ OP, KaltM,e.t~ 6120-8150

KaHap-GN
CKaJI KOTn.11f.oCt fII
Ao·

16. 1J1maridae
sp. sp.

17. ?ClaVUla- HBNR . 7057-8260 "SpFB"
riidae (2-24»)9

ByrStr 7847-8662 "SpFB"
(1-14»)1'

HrNR 6758-6776 "SpFB"~e~&B4

. 18. ?Telestidae HB/i.B
(I-HeCK·cfl)~

8258-8260 "SpFB" (1-
('t\ HeCK. $>s.c.lI.u,J
01' P" A Gorsonaria

J,.CeMeAcTBO Primnoidae

19. Primnoel:' nan PI- 8021-8042 "SpFB"
1a ap.

rtf,
(1-4»)1

o l' P .. A Pennatularia
,tC e Melt c T B 0 Kophobelemnonidae.

20. Kophobelemnon KK 6090-6135 "B" (1) 2265
blflorum Pas-
ternak····

xx:S~e.21. K. moJanderi 6052-6150 "AK"(I) 290
Pasternak M CKoTHJl 5650-6070 "AK"(I)

iCeMeltcTBo Urnbenulidae

22. UmbenuJa I1epP 6100 "AB" (1) 223
Hndah1i Kol- ~
liker IOC 6052-6150 "AK" (1)

M~OTHR 5650-6070 "AK" (1)

23. U.magnif1ora KK 6090-6135 "B tt (l) 77,
KOlliker

nepP 6040-6240 "AK"(2)
24. U. thomsoni KK 6090-6235 "B" (1) 1336

K611ilcer rIep P 6040-6240 "AK" (2)
25. Umbellula ap. sjJ. Kep 6180-6730 "Gal"(2)

nepp 6006-6260 "Elt"(I)
''AB''(24)>)



Page 174 Continuation

252



Key:
Column 8.
9. F. A. Pasternak
10. Beliaev, Sokolova
11. Beliaev
12. Vinogradova
13. Beliaev, Mironov

253



Carlgren,1956

To )ICe J

To )lCe3

Kennep HAp., 1975; ~
Lemche et at., 1976*;
BenRes, MHpOHOB, 1"4
1977a

Carlgren,1956;
CI».A. Oacrep - 'I
HaK·····

ANT Carlgren, 1956;
Dunn, 1983
BengeB, COKonOBa, 10
1960a: Benge!!. 13
MHpOHOB, 1977a
Suyehiro et aI., 1962;
BenJleB, 19665, 1972; II

o Voss, 1969; Heezen.
Hollister, 1971·;
BHHOrpa.nosa oJJ.
HAp., 1974;

_-----+-----+----+---~--~1-_8_
Ta6J1aua 4 (npoAon)ICeHHe)

~l
2 3 I 4 I ~ 6

()nOOKAQCc Hexacorallia

(J\OTPJl~ Actiniaria

27. ? Actiniidae HBUB .: 7057 -7075 "SpFB"

NI# (1-14»)
Hr,CK 6758-8930 "SpFBtt (2-

JJ.
HeCK.~SGIIU~

CeMeAcTBO Actinosto ·dae

28. Bathydactulus Kep 8210-8230 "Gar'(})
kroghi Carlgren

29. HadaJanthus Kep 6660-6770 "Gal"(I)
knudseni Carl-
gren 5l

'8 CeMeAcTBo BathypheWdae

30. Daontesia miel- BaH 7250-7290 "Gar'(I)
cheiCarlgren

~MeltCTBO
is

~wardsiidae

31. Paredwardsia 7160

_0
''Galtt(l)

lemchei Carl-
gren

C e~ e It c. T B 0 GalatheanthernidaePL.P
32. Galatheantho- cPHn 9820-10210 "Gal"(3)

mum hadale KK 7210-7230 "B" (1)
Cailgren

33. G. profunda- Kep 6180-8300 "GaI"(5) 4000
Ie Carlgren

34. Galatheanthe- MapH 10170-10730 "B"(3)
mum sp. n.······

35. Galatheanthemi- An At. 6965-7250 "B"(3)

dae sp. 51;>. KK 6090-7295 "B"(6)
SlnOH 3"A1' 6156-7370 "B"(4)

"RM"(l)

PtoKIO it"U 6660-6670 "B"(l)

"BI8 6770-9735 "B" (3)
BonK VOl..' 6780-6785 "B" (1)
MapM 8215 -8225 "B" (1)

SIn YA? 8560-8720 "B"(I)
cI>HJl PL 7420-9750 "B"(3)

Eyr 13'- 6920-8662 "B "(2)
"SpFB"

HrNHo
(1-2<1» 9

6758-6776 "SpFB"

TOHTOAI
(1-1 <1»

8950-9020 "B"(I)
Kep 8928-9174 "B"(I)
qHnCh 7720 "AK"(I)
npP~ 7950-8100 "AK"(I)

7500-8143 "IEP"
CPt,! 8 (HecK.) Stfl",a.l
Ka~M (il) 5800-6500 "AK"(I)
M CKOTHR 5650-6070 "AK" (1)

Sc,

174
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*Analyses by underwater photographs. For the research vessel SpFB the number of stations and the
number of resulting photographs are shown in the parentheses.
** The work of Menzies et al. presents an underwater photograph of this organism that is defined as
Bryozoa Kinetoskias (Fig. 5-26, E), but Lemche et al. cite fairly convincing conclusions to support that in
reality this is Branchiocerianthus sp.
***Level of catching by plankton net.
****As Pasternak notes [1970], Kophobelemnon from the KK trench in external appearance and in a
number of other morphological signs differs drastically from the previously described K. biflorum from
the northern Pacific Ocean and the Bering Sea from depths less than 4,000 m. However, Pasternak does
not consider these differences to be taxonomically significant. I believe that the form taken from the KK
trench is an independent species.
*****The photograph of Actinia taken from the KK trench as defined by F. A. Pasternak as G. hadale
was published in the book Nauchno-issledovatelskoye sudno Vityaz' i ego ekspeditsii [Research Ship
Vityaz and Its Expeditions], (1983, Table III, 7).
******Beliaev and Sokolova [1960a] indicate this species under the name G. aff. profundale. Individuals
of this, undoubtedly new species were then found at the hadal depths of the Mariana trench at another 2
stations.
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·OnpeAeneHHII no nOABOAHbIM 4>oTorpa4>HJlM. D.nJl 3/C "SpFB" B CKo5KIX YKa3aHO 'IHCnO CTaH­
IJ,HH H qHCnO nonyqeHHblX 4>oTorpa4>HiI.··B pa60Te MeH3Hca c coaBTopaMH npHBeAeHa nOABOAHaJi 4>oTorpa4>Hft 3Toro opraHH3Ma, onpe- .
AeneHHoro KaK MWaHKa Kinetoskiaa (fig. 5 -26, E), HO neMxe C coaBTopaMH npHBOAJIT AOCTa­
AO'lHO y5eAHTenltHble AOBOAbI B nonJt3Y Toro, 'ITO B AeHCTBHTenltHOCTH 3TO Branchiocerianthus sp •

•• ·rOpH30HT nOBa nnaHKTOHHOH cenlO•
••• ·KaK OTMe'laeT naCTepHaK [1970], Kophobelemnon H3 KK *e1J05i no BHewHeMy BHAY H PRAY

APyrux Mop4>onOrINCCKHX npH3HaKOB pe3Ko OT1IHUeTCft OT OI1HCaHHoro paHeo K. biflorum H3 ce·.
BepHOH qaCTH THxoro OKeaHa H BepHHrOBa MOpJl C rny5HH MeHee 4000 M. OJUl8KO IlaCTePHaK
He CQHTaeT 3TH OTmAHJI TaKCOHOMfAecKH 3HaQHMblMH. no MoeMy MHeHHJO, c1JOPM8 H3 KK *enof)a
npeACTIB1VIeT co60ii CIMOCTOJlTe1DtHhlH BHA.

•••• ·~OTorp.cIJHJI 8KTHHHH H3 KK *e1l0fSl, onpeAenelUlOH ~.A. IlacTepHaKOM KaK G. hadale. 6h11Ja
onyfSnHKOB8H8 B KHHre «HarmO-HCCneAOBITenItCKOe CYAHO "BHTJl31»" Hero 3KCneD.HlJ,HH» (1983,
Ta&J. nI, 7)•

•• ····lienJileB H COKonoB8 (1960a] yKa38JD1 3TOT BUA nOA Ha3BaHHeM G. aff. profundale. B A8J1bHeHWeM
OC06H 3Toro. HeCOMHeHHO HOBoro, BHAa 6hl1lH HaHAeHld Ha H8H60nhWHx rny6Haax Map *eno58
elQe Ha 2 CT8HD.HJlX.

=!1 2 3

36. Paractis sp. ~~ItM (B)
RM (0)

37. Antheomorp- nan Pc.
he sp.

HE Ni

Eyr~,

38. Bathypathes AnAL
patu1a Brock

KK

Ta6JlHua 4 (OKOlAaHHe)

4 I s 6 7 8

1.
CeMeRcTBo?

6800 "AK"(I) Kenl1ep HAp., 1975 't
6740-6780 "AK" (1)
8021-8042 "SpFB" Lemehe et al., 1976*

(1-34») P
7057-7075 "SpFB"

(1-204»)
7847-8662 "SpFB"

fW\
(1-24») f

OTpJlA Antipatharia :!IJ
7·200 "B"(1 ) 100 To, Ho, naCTepHaK, 1958, t

Ao 1976
8175-8840 "B" (1)

t'W'O T P JI A Madreporaria

LCeMe'RcTBo Fungtldae
h

6296-6328 "B" (1) 4620 eTo Kenl1ep, 1976 4f
6090:-6135 "B" (1)

3:#
To >Ke 36096 "B" (1) 2160 To,Mo

AnAL
KK

I
C-3 KOTl1
To

39. Fungiacyat­
hys symmetri­
eus aleuti-
eus Keller

40. F.s. fragilis
Keller

').-,
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TABLE 5. POLYCHAETA
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Key:
a. No. in order
b. Species
c. Finding deeper than 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at lowest depths
h. Minimum depth, m
i. Region of encounter
j. Source
1. Family
m. Order
o. Subclass

Column 8
1. Levenstein
2. Kucheruk
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I

lfI BMA . Haxo*AelDle rnyfS*e 6000 M PaCDpOCTpaHeJale HCTOCIHHJC

n/n
C

aa MeDDJHX rny&l·
au .9

b .eno~ rnyfSHHa, M 3/e (....e· ftCHHH.· palOK ,
~ HJDI KOT· nORa· r.qm... .cTpe...• cJ

nO_HHa d XO~·f HIli rny· eNOCTHe mdt) &lJq,~ (

1 2 3 4 5 6 7 a

6180-7000 '~"(4) 4255 Ao

8980-9043 ''B'' (1)

tCeMeAcTBo Nereidae

"6600-6670 "B" (1) 4400 cAo,
cTo
n

Kirkegaard,
1956
fleBeHUJ:reAH, ,
1969

Jumars, 1974

fleBeHWTeAH. J
1973

neBeHI.UTeAH, I
1973

neBeHWTeRH, I
1975

Kirkegaard,
1956;·Levenstein,
1977
neBeHUITeIH, J
1973; Leven...
stein, 1977

fleBeHlJIl'eAH,1
1962, 1973

fleBeHUlTeAH, I
1969

rlJ
Ao, Ho, KyqepYK, ,2,
To,AHT 1978,1981
- A,.r( KyqepYK, ~

1977

s:
10 Ao,
10-8 To
S....~

e
B To

IIJ r
Ho - ~H· Kirkegaard,
raIlhCJ<1dt 1956
3aI1HB

"Btt{l)

''B n (2)

''B'' (5)
ttGal"(3) 2770

"B" (1)
"Bn(4)
"Btt (5)

Onuphiidae

"B"(I) 3200
''B'' (1)
"B"(I)
''B''(I)

8980-9043

6960-7250

6156-7587
6620-7000

1.ce MeR C T B 0 Nephthyidae

8800-8830 "B"(I) 385
8928 -9174 ttB tt (l)

i.c e Me it C T B 0 Lumbrineridae

6052-6150 "AK"(I) 4000

Ta~nHll8 S

MHOrO~eTIOIKO...e 'lip•• - Polychaeta

ALe
An3A 6> 7250
JlnOH 6156-7587
KK 6475-8100

J. CeMeAcTBo

~L.. 6296-6328
KKVOJ." 6090-6135
B.onK 6330
~ pc.(> 6290-6330

rt\
o l' P R A Nereimorpha

.J. Ce MeA CT B 0 Hesionidae

6580 ''Gal''(I) 5

ss
IOC

o nOAKJl&CC Errantia
It' ~ l' P • A Eunicemorpha

AI.. 1.. C e MeR c T B ° Dorvilleidae
An 7298 '~"(1)

2. Lumbrineris
abyssorum
Mcintosh

3. Lumbrineris
sp. n. Levenstein

4. Paraninoe
fusca (Moore)

5. P. hartmani
Levens~in

6. Onuphis ehlersi
(Mcintosh)

7. ' Paraonuphis
u1traabissalis
Kucheruk

1. Ophryotrocha
hadale J umars

176

_..--_......---..._---------- _. --

8. Ancistrosyllis o!
constricta
Southern ~G

9. Hesionidae oyr
gen. sp..

~
10. Micronephthys Hli

abranchiata Kep
(Ehlers)

11. Nephthys elam· Kep
melata Eliason 1>'12. Nephthyidae Byr

i gen. sp.it
. I ~

..rAP
13. Ceratocephale RnOH

loveni Malmgren
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*The generic names in the Polynoidae family are given based on the new genera established by Pettibone
in her work that covers the revision of the genus Macellicephala and the subfamily Macellicephalinae in
the initial understanding of the volume of these taxons [Pettibone, 1976]. The changes in the volume of
some species that were detected during a re-study of the materials from various habitats that were made in
this work were also taken into consideration.

Key:

Column 7:
1. Yucatan trough
2. Slope
3. Japan and Okhotsk Seas
4. in the Atlantic Ocean, north Pacific Ocean (2 findings)

Column 8
3. Pasternak
4. Uschakov
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·POAOBhle H83aaKHR B ceMeHCTBe Polynoidae A&HhI c yqeTOM HOBhIX pOAOB, YCTaHOBneHHblX DenH­
&H B ee pat5oTe, nOCBJllIleHHOA peBH3HH poAi Macellicephala H nOAceMeACTBa MaceWcephalinae a nep­
BOHa'laJDtHOM nOHHMaHHH Oe5WMI 3THX TIKCOHO. {Pettibone, 1976]. YtlTCHbJ TaK-e H npOaeAeHHWe
B 3TOH pat50Te H3MeHeHHJI Of)WMI HeKoTophIX aHAoa, BhlJIBJleJDIWe npH nepeHccncAo.aHHH MaTepHaJlOa
H3 Pl3HldX MecTooe5HTaHH1l.

.17112. 3aK. 1380

TatiJlHUa 5 (oKOHtlaHHe)

~
2 3 4 5 6 I 7 8

14. Nereis profundi BaJ( ~ 7250-7290 "GaItt(l) Kirkegaard,
Kirkegaard eA'i , 1956

15. N. caymanen- KaAM (9) 5800-6850 "AKtt (2) 4580 lOKaTaH. Fauchald, 1977
sis Fauchald PI-P CKaJl KOTn

16. Nereis sp. sp. C!>Hn 8080-8400 ''B''(1) ReB eHurreAH, I
HB\/ 6935 -7060 ''B'' (1) 1961a; 1JeBeH-J

urreAH. flacrep~

~AP HaK.1976
17. Nereidae RnOH 7565 -7587 "B" (1) ReBemuTeAH. I

. gen. sp. 1973
(V\

o T P II ~ PhyUodocemorpha

~~
.(CeMeAcTBo Aphroditidae :xu

18. Laetmomce JOC 6766-6875 ttAKtt(l) 45 AO,Ho, ReBeHU.ITeRH, I
benthaliana To 1975
McIntosh

~
sS CeMeRcTBo Glyceridae

19. Bathyglycinde IOC 7218-7934 "AKtt (2) - neBeHWTeRH, I Ilongisetosa 1975
Levenstein

~
5S CeMeAcTBo Phyllodocidae

~
20. Eulalia sand- JOe 6052-7218 ttAKtt(3) 5078 CKnoH YwaKOB, 1975 "

vichiensis IOC t

Ushakov AL. J
21. E. sigeifor- An 7246 "B" (1) 443 RnoH. YwaKoB.1972 If

mis Annen- H OXOT-
kova CKoe MOpJl

22. Vitiazia dogieli KKSAP 6150-8100 "Btt (4) YwaKoB, 1953, ~
Uschakov ROOH 7190-7587 ''B tt (2) 1972

~eMeA:CTBO Polynoidae*

23. Bathyedithia An~ 6965-7000 ''B'' (1) ReBeIU.l1TeAH, I
berkeleyi PtoK k 6810-7450 "B tt (2) 1971,1978a;
Levenstein ~PL.P 7420-7880 "B" (1) Levenstein, 1971

h
24. Bathyeliasona An AI. 7286 "B~' (1) 3830 c Ao, neBelU.1lTeRH,I

abyssicola ByrbGo 6920-8006 "B tt (2) "'cTo 1969, 1971; Pet-
(Fauvel)

B 10, tibone, 1976
25. B. kirkegaardi An At. 6925-7250 "B" (4) 5275 H YWBKOB,1971,lf

(Uschakov) HB l.i 6770-6890 "B" (1) 5525 c To (2 1982; Kirkegaard,
voLe;" 1956; lIeBeHIII- IBonK 6330 "B" (1) HaXO)IC-

IIanP 7000-7170 ''B'~ (1) AeHJUI) reRH, 1971.1973,

~PLP 7420-7880 ''B'' (1) 1978a; Pettibone,

PJoKJOft\;C4 7440-7450 "Btt(l) 1976

Kep 6620-7000 ''Gal''(3)
BaH 1> 7250-7290 "Gal"(l)

HB'J 7130-7160 ''GaI''(I)
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Ta&lJlua 5 (upoAOJDCeHHe)

=q 2 3 4 5 6 7 a

26. Bathykerma- Ke~ 6660-8300 "Gal"(3) - Kirkegaard,
deca hadalis JInJf 8560-8720 '''B'' (1) 1956; Pettibone,
(lGrkepard) 'Jlno AE' 7350-7370 '~'~ (1) 1976; JleBeHUl-J

BoB 7250-7290 "Ga1"(I) TeAH.1978a.1982

Chn? PI.PI0160-10210 "Gal1lt(2)
27. BathykurDa KKSAP 8100-8135 "B"(2) YUW<OB, 1955.It

zenkevitchi JlDOH 6600~670 '~"(1) 1982; neBelUD- 1
(Uschakov) cJ)wJ pI.. P 8080-8400 "B"(I) TeAH, 1971; ne-I

BeHIIrreb, fiaCTep-.3
HaK. 1976

28. BathyleveDltei- TOH rON 9735-9875 "B"(I) neBeHUJTeAH, I
nJa bicornis : 1962; Pettibo-
(Levenstein)

tt.'k~
ne,1976

29. Bathymariana Proto 7440-7450 "B" (1) neseKIUTeRH. I
zebra Leven- 1978a
stein SS

neseHUlTeRH, ,30. Bathymoorea IOC 6052-6150 "AK" (1). -
aff. rcnotu- 1975
bulata
(Moore)

IIanl' neBeHUITeAH, I31. MaceDicepha- 7970-8035 "B" (1)
Ia alia Leven- 1978a
stein

32. M.mirabilis llPP~ 7625-7900 "A-2" (1) Eliason, 1951
McIntosh (1)

neSeHlIlTeRH, I33. M. tricornis IOCS.s 7200-8116 "Al("(3) -
Levenstein ~ 1975

34. M.violacea AnAL, 7250 "B" (1) 46 cAo, YWaKOS, 1955./f
(Levinsen)

KKSAP 6135-9530 '~"(4) n cTo, 1982;

JlDOH 7370 "B" (1) ApKT .neSeHllITeRH, I
It-re 1971,1973.1982

35. Macellicepha- KK 8100-9500 "B" (4) 'f YwaKoB. 1955; ne-
loides gran- BeHWTeAH, 1971 I
dicirra Uschakov

36. M. improvisa KK 8035-8120 "B"(I) neSeHllITeRH, J
Levenstein SS 1983

37. M. sandvichien- IOC 7200-7934 "AK" (2) - neseHWTe'RH./
sis Levenstein 1975

38. M. uschakovi KK 8035-8120 "B"(I) neBeHWTeRH, J
lAwenstein 1971

39. M. verruoosa KK.:]"i\p 7210-8015 "B"(2) YwaKOS, 1955;1/
Uschakov RnoR 6156-6207 "B" (1) neBeH1t.rl'eRH, I

SAP 19616,1971
40. M. villosa Leven· RnOH 7350-7370 "B"(I) . neSelDlITeAH, I

stein 1982
41. M. vitiazi KK 7210-8430 "B"(4) YwaKos, 1955; Ij

Uschakov neBeHWTeAH, /

MaP""
1971

42. Macellicepha- 7990-10710 "B"(2) neseHWTeAH, I
loides sp. (SH- 1962
~MO,HoswR

BIIA) AfPA ",eMTL..'(
A IJ eN sPIt("le~
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**P--stereoscopic underwater floor photographs.

Key:
Column 2.
2. (different species known either from fragments or from underwater photographs; sometimes indicated
under different genera or tentative species names)

Column 8
5. and personal report
6. Kucheruk
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Ta6nHLta 5 (Dpo~On)l(eHHe)

~
.2 I 3 I 4 5 I 6 I 7 8

43. Polynoidae sp. KK~RP 8175-9335 "B" (3) neBeHWTeRH, I
sp. (pa3Hwe .t .sInOH 6475-7370 "B"(2) 1961a. 1962. 1973•
BMW, H3BeCT- HsIS 6770-9735 "B U (2) 1978a. 1982 H JIHq-

Hwe HnH DO Bon:l°l,.t,. 6780-6785 "B" (1) Hoe coo~weHHe; S
4»parMeHTaM, Ma fI\ 10170-10730 "B"(3) Lemche et al.,
HnH DO no,ItBolXHlalM~ p 8021-8042 "SpFB"

1976
4>arorpa4»HJlM;

(l)~·*PHHOrJ:\& yKa3a-
Cl>Hn''''P 7610-9990 "B"(4)

HW no~ pa3HWMH
HBN& 7875-8260 "SpFB"

PO~OBWMHHJtH
(2) cI» Pnpe.tUIonOMCHl'enh-

Byr AG-HblMH BHAOBWMH 7847-8662 "SpFB"

Ha3BaHHJlMH) Hr NJi
(1)4»

6758-8930 "SpFB"

TON (2) 4>
TOH "Btl (1)

RBV "B" (1)

.sS .CT B 0 Sigalionidae SIiJ
44. Leonira quatre- IOC '6050-6150 "AK"(l) 4 10-3 Ao neBeHWTeRH, I

fagesi Kin- 1975
berg

0
nOAKJl8CC Sedentaria

r"'O T P II ~ Drnomorpha

~ C e Me A c TB 0 Ca~l1idae <, rAJ
45. Notomastus XhOpT 6200~62JO " '(1) Cy6nH- Ao, Ho, neBeHWTeRH, I

latericeus Sars
(~:.-:~-~;,:.:_-.~~ .' '\

TOpaJIb To 19786
46. N. latericeus IOCSS' 6875-7216 "AK"(2) 5078 PaROH1 neBeHllITeAH, I

Sars (?) IOC 1975
47. Notomastus AnAl- 6550 "B" (1) Kirkegaard,

sp. sp. KK3'f\f 6860-8660 "B"(3) 1956; neBeHW-l
j{noH 6600-7587 "B n (3) TaRH. 1973. 1975,

Kep 8210-8300 "GaI"(l) 19786; YwaKoB.J.j'

~~ 6820-6850 "B"(l) nH\lHOe coo6me-S

An A~p
HHe

48. Capitellidae 6410-7246 "B" (2) neBeHurreR:H, ,
sp. sp. j{n~ A7190 "B"(l) 19616. 1973

CeMeAcTBO Fauveliopsidae

49. Fauveliopsis KK 6835 UB" (1) 1200 Ao,To neBeHlUTeAH. I
brevis (Hart- nepP 6200-6240 "AK" (1) 19706.1975;
man) IOC SS 6052-6150 "AKU (1) KyqepYK. 1981 ~

50. F. challengerie KK ., 6090-6135 "B" (1) 1000 Ao, To, neB elUlITeAH. /
McIntosh C-s KOTn 6065-6282 "B" (2) AlIT 19706; Kyqe-"

To

cetetlCTBO

AH'T pYK,1981

Flabelligeridae

51. Brada irenaia KK 6860 "B"(l) 1580 To neBeHWTeAH, J
Chamb. I. 1969

52. Brada sp. IOC~ 6052-7934 "AK" (4) 4720 PaROH JOe neBeHWTeAH, I

~Y
e 1975

53. llyphagus byt- 6730-6850 "GaI"(l) 3436 B To Kiekegaard,
hincola Cham- 1956
berlin SC riJ

54. I. wyvillei M CKomg 5650-6070 "AK"(1) 3330 Ao,Ho, neBeHWTeRH, ,
(McIntosh) To 1975

••~ - CTepeOCKOnH1lCCKHe nO.tQIo,tQIble cPo Torpa4>HH ,tUla.

179



Page 180 Continuation

262



Key:
Column 8
7. Detinova
8. Vinogradova
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----~----------------~ .,

TaC5nJm& S (opoAon)KeHHe)

=q 2 3· 4 5

~
7 s

55. Flabelliaeridae AnAL. 6965-7000 '~"(1) fleBeHWTeAH, J
sp. n. JlnoH 6600-7587 "B"(2) 1973

~A" J..Ce Mel eTB 0 Maldanidae :I.J<J
56. MaldaneDa Kep 6620-6720 "Gal"(2) 100 Ao,Ho, Kirkegaard,

baral (hub) ..IflP To 1956

57. M.Japonica JlnOHJ. 6156-6840 "B tt (2) 5027 eTo ~THHOBa,1982 1
Detinova CJJ ICOTn n

To I 6096 "B"(1 )
C.. ICOTn
To ~ 6272-6282 "B"(1)

58. Notoproctus CJJ KOTD

oeu1atus AI- To 6096 "B"(1) 70 AO,To fleBeHWTeiH, I
widson A/t-ir 1969

59. N. o. antarcti- IOC~S 6766-6875 "AK"(1) 218 AlIT fleBeHDITeftH,1

cus Arwidson
(:,~

1975

60. Notoproctus sp. 6156-6207 "B" (1) fleBeHlUTeAH, J

BaH 8
1961«S,1973

61. Peta16proctus 7250-7290 "0.1"(2) - Kirkegaard,

cirratus (Mon- 1956
ro) (1)

fleBeHUl'l'eftH, I62. Maldanidae KKrAt' 6860-7230 UB"(2)
sp.sp. JlooH 6380 '~"(1) . 1973; YwaKoB, If

R. C e Mea e ~T B 0

mrmoe eoo&u.~

Opheliidae

63. Ammotrypane BaIIB 7250-7290 "Gal"(I) - Kirkegaard,1956
gaJatheae Kit-
kegaard

AnA~ P fleBelllUTeAH, I64. Ammotrypane 7250 "B" (1)
sp.sp. JlnoH3"A 7370-7587 "B" (2) 1969, 1973

Byr8&' 8980-9043 "B"(I) IIJ
65. Kesun abysso- AnAL. 6960-7250 "B" (5) 193 Ao,Ho, fleseHI.trreAH, I

rum Monro KKS!tP 6080-8430 "B"(13) To, AHT 1.961a, 1970a,

j{nOH 6156-7370 "B"(3) AtIT 1973.1975; BH-S'

HB%~ ).. 8800-9735 "B tt (2) HOrpaAoBa,1974;

C"'J KoTn 6076-6096 "B"(2) J neBeHUITeftH, Ilac-3
To I

TepHaK,1976

C~ KOTn 6065 "B"(I)
To
CI»HJl PLP 8080-8400 ''B'' (1)

Byr aG-- 6920-8006 "B" (2)

Kep 6960-8300 ''Gal''(2)
gp, y' 6740-6850 "Gal"(l)

POM R..
"B"(2)

6330-7600 "AK" (3)

IOC ~~ 6052-8116 "AK" (5)

S~ M CKonul 5650-6070 "AK"(I)
fleBeHWTeAH, /66. K. fuscus .RooHJ'AP 7565-7587 "B" (1) 3000 To

Chamberlin 1970a, 1973

67. Travisia. pro- AnAL 7250 "B" (1) 975 Ao, To, Kirkegaard,1956;

fundi Cham- KK l'PtP 6090-7230 "B" (7) AHT neBeHWTeAH, I
berlin .ROOH 6156-7190 "B"(3) ANI 1970a,1973

BaH 8 6490-7290 "Gal"(3)

180



Page 181 Continuation

264



Key:
Column 6/7
8. Single finding
9. Bering Sea

Column 8
9. The same
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Ta6nJ{lla 5 (nponOn)l(eKHe)

~
2 3 4 5

I~
7 3

JItP
68. Travisia sp. ROOH 7460-7557 "HM"(2) Shin, 1984

" CeMeAcTBo Oweniidae

69. Myriochele sp. Kep 6180-8300 "Gal"(3) Kirkegaard, 1956
70. Owenia tobopy- BaH a 6490-6650 "GaI"(2) Kirkegaard,1956

gidiata Uscha·
kov (11)

neBeHurreAH, J7l. Oweniidae AnAl- 6296-7246 "B"(3)
sp. sp. 1973; YiuaKO~,...

nH'lHoe coo&ue-

'"
HHe5

CeMeAcTBo Scaltbregmidae

72. PseudosQllib- Kep 8928-9174 "B"(l) neBeHurreAH, ,
regma pallens 1962
Levenstein SC g'

73. P. co11a.ris Le- M CKoTHJI 5650-6070 "AK"(I) EzurH- neBeHWTeAH, j
venstein CTBeHHoe 1975

HaXO>K·

3'AP AeHHe
fleBeHWTeAH, I74. Scalibregmidae ROOH 6600-6700 "B" (1)

sp. sp. KK 6860 "B"(l) 1973; YwaKOB,'f
1lH'lHoe coo~e·

fY\
HHe S

o T P II A Serpulirnorpha

1. CeMeAcTBo Sabellidae 'I75. Potamethus AnAL 6328-6960 ''B'' (4) 3812 1BepHH- neBeHWTeAH,
nlatovae KK>l;AP 7210-7230 "B"(l) roBO M 1961B, 1969, 1973
(Levenstein) jloo 6380-6700 "B" (3) HnHtlHoe co06l1le- S

HB18 9715-9735 "B"(l) HHe; neBeHWTeAH, I
76. Potamethus jloOH..TRP 6156-6380 "B"(2) 1973 H nH1lHoe co-S

sp. sp. HB~8 8530-8735 "B"(2) 0611leHHe

Kep 6620-8300 'X41"(2) (Kirkegai.rd, 1956 -
baHB 7280 "Gal"(l) Jasmineira sp.)

77. Potamilla sp. KK 8100 "B" (1) tt YWaKOB, nJAHoe
coo&.QcHHe S

78. Sabellidae KK 7210-7230 "B"(I) I neBeH~AH,1969;
sp. sp. IIan;1) 8021-8042 "SpFB tt Lemche et al., 1976

(1) 4> L
HrkH 6758-6776 "SpFB" f

J.. Ce MeA CTB 0

(1) 4>
Serpulidae

79. Serpulidae AnAL 6410-6757 "B"(l) Kirkegaard, 1956;
sp. sp. HB..%B 9715-9735 "B" (1) , neBeHUITeAH, 1973

Kep 6620 "Caln(l) :,
I

~ OTpJlA Spiomorpha

lCeMeAcTBo Chaetopteridae

80. Phyllochaetop- KK 6860 "B" (1) If YWaKOB, nH'lHoe
terus sp. coo6UleHHe ~

lCeMeAcTBo Cirratulidae

81. Chaetozone sp. ~y 6935 -7060 "B" (1) I fleBeHII.ITeAH, 1961a
82. Cossura ton- 6487 "B"(l) 11 Ao, To qTo>Ke

gicirrata Webs-
ter et Benedict
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Key:

Column 8

10. Safronova
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TatSJIHUa S (OKOIAUIHe)

=q 2 3 4 5 I 6 I;N s

83. Tharix multi- 5aHB 6580 ''Gal''(I) Mo,To Kirkegaard, 1956

fntusMoore
1IBY84. Tharix sp. sp. 6820-6850 "B"(2) fleBeHUlTeltH. I
IOC SS 7200-8116 "AK"(2) 1961a,1975

85. Cirratulidae An At. 7246 "B"(I) neBeHlIll'CItH, I
sp. sp. Kep 8928-10015 "B" (1) 1962.1973

-rDN
Ice MeA CTB 0 Disomidae

86. Poeci1ochaetus TOH 10415 -10687 "B"(I) fleBeHlUTeAH t I
vitjazi Leven- 1962

stein
~o or P R A TerebeUomorpha

rep ~CeMeItCTBO Ampharetidae e
87. Amagopsis 6200-6240 "AK"(I) 4820 B To, 'I KY1lepYK. 1976 J.

cirratus Kuche- M BaHAa

rule ~" .s
88. Amphicteis 7686 "Elt"(I) 267 10 Ao Hartman, 1967a

gunneri antarc-
tica Bessie AL- n

89. A.·g.japonica An 696~ -7250 "B"(2) 12 CTo neBeHWTeAH.1

McIntosh ~A-P 6475 -6571 "B"(I) 1969.1973

JlnOH 6156-7587 "B"(2) ItW If
'90. A. mederi KKSAP 7210-8430 "B"(3) 88 c-~ To YwaKoB.1952 5

Annenkova JlnoH 6380 "B" (1) H nHtDlOe coo6ll(e-
HHej fleBelDJJ-J
TeRH.1973

91. Anobothrus KK:rp,p 6860 "BU (1) J neBeHWTeAH. i973;

sp. .JInoH 6156-6207 "B" (1) ~YumKoB.naquoe

1\
coo6ll(eHHe S

92. Mellinampha- KK 6150-6860 "B"(2) 78 cTo neBeHWTeRH, I

rete eoa Annen- 1969; YwaKoB,~

kova JIHqH~ coo6ute-

~
HHe

93. Ampharetidae 6296 "B"(l) Kirkegaard,1956:

sp. sp. KK~~ 7210-7230 "B" (1) J neBeHWTeAH, 1961a,

.JInoH 6156-6207 "B" (1) 1969, 1973; Ywa- LJ
Kep 6660-6720 ''GaI''(I) KOB. nH'lHOe 0005-

SlBy 6820-7000 ''GaI''(I) meHHe $

~eMeRCTBO
"B" (1)

Terebellidae 10

94. Pista mirabilis KK3ftP 6205-6215 "B" (1) 100 Ao, To, Ca$pOHOBa, 1984,

McIntosh RnOH ~ 6156-6207 "B"(l) AHT IlHllHoe coo5ute-

C~ KOTII 6096 "B" (1) ANT HHe~

To
nep P 6040-6240 "AK" (2)

95. Pista sp. An(}t 6296-6328 "B"(I) fleBeHWTeAH, 1973 J
RnO~ 6156-6207 " "B"(I)

CeMeAcTBo Trichobranchiidae

96. Terebelli- AnAL 6960 "B" (I) 1410 ~To Kirkegaard , 1956;

des eurystet- KK J*'IIP 7210-7230 "B"(I) neBeHWITeRH.1973;1

hus Chemberlin .JInoH 7190-7587 UB" (3) 'f YwaKoB, IlH'lHoe

"I<ep 6660-6770 "GaI"(I) 10 IJ...
coo6meHHe .5

97. T,stroemi XLopr 6100-6210 u,llMu (1) BamaJ11t AHr H neBel«IlTeAH,J

kerguelensis Hj"t J)M Cy6- 19786

McIntosh aHT
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N8 BHA HaXO)l(AelDle rny&Ke 6000 M PacnpocTpaHeHHe HCTOqmfK

n/n
C.

H8 MelDtUJHX rny-
6HHIX g

*eno6 IVIH rny«5HHa, M 3/C ('lHcno MHIDI:- paiioH

b KOTnOBH- HaXO*xr.c- MIJ'PaHaJI BCTpeqae- .
(l. Ha

d e JUdi) r rny6H- MOCTH. J
Ha, M It i

1 2 3 4 5 6 7 8

12. Vitjazema aleu- An 4L. 7246-7286 "B"(2)
tica Zenke--
vitch

13. V. planirost- ~Pl.J.p 9750 "B"(I)
ris Murina

10. S. vitjazi Mu- AnAl.. 6965-7000 "B U (1)
rina

11. Torbenwolff13. An4~ 6965-7000 "B"(I)
galatheae Zen- Kep 6660-8300 "Gal"(3)
kevitch Jlnhp 8560-8720 "a" (1)

I

Zenkeviteh, 196~;
Datta, Gupta, 1981

3eHKeBH'I, 1958; I
3eHKeBH'I, MYPH- ;t
Ha,1976
To *e H Datta, 3
Gupta, 1981

3eHKeBH'I, 1958; I
BHHorp~oBa,1974;~

BHHorpaAoBa HAP·, S
1974; 3eHKeBHtJ, ~
MYPHHa.1976

Wolff, 1976b, 1979;
Datta, Gupta,1977

183

Wolff, 1960; Zenke­
vitch, 1966; 3eHKe- ~
BHtJ, MypHHa, 1976;
BenReB.' MHPOHOBJ r
1977a; MypHHa, (g
1978a*; Datta, Gup­
ta,1981

3eHJ<eB~,1958a I

BengeB, MHpOilOB, r
1977a; MypHHa,1o
1978a

I
lOKa-
TaHCKaJI
KOTn

IlEf,/OIi
PaRoH KK

A/l.c.,At'IT
ApK, ART BeJUleB, MHpOHOB. r

1977a; MYPHHa,~

1978*
3eHKeBH'I,1964 I

BenReB,~poHOB,f

1977a; MYPHHa,'t
-~t: 1978a
M CKOllfJl, BHHorpa.o.oBa HAp.,e-
U Ao 1974; MypHHa, '"

C, 197Sa H nH'lHOe coo6- 7
meHHe

Mypmm, 1978a "

To

heTo,

"e Ao

QAo

IAJ
3 To,
Ao
(KOTn

~3en/M)

2906

520

3850
5880

"a U (1 )
"au (5)
UaU(I)
uGalU (I)

"Btt (1) 65
"BU(I)

nB" (1)

ttAK" (1) 4664
ttAK"(I)

"B 99 (6) 5030
"B"(2)
nAKn (1)
ttAKtt (1)

ttAK" (1) 4580

ttAK" (1)

"B" (1)

Ta6JIHU3 6

3XHYPHAW - Echiura

J..c e Melt C T B 0 Bonel1iidae

7246 "B"(I) 2415
6065 "B" (1)

7246

6090-8430
7584-7614·
7250-7290

AnAL
C-o I
KOTn To
AnN-

KK L
BoIl~O (,.

BaH B

I1an pL 7970-8035
PJoKJO~ lA 7440-7450

$lny 6820-6850

KK~ftP 6475-9730
Rno 6600-7370
IOC~~ 7200-7216
?POM!f.. 7460-7600

npPR... 5890-6000

~M(O) 6740-6780

ChJI PL. 9980-9990 .

SC
5650-6070M CKoTH.R

np,It. 6400

Bruunellia
bandae Zenke­
viteh
Hamingia aretica
Dan. et Koren

Alomasoma cha­
etifera Zenke­
vitch
A. nordpacifi­
ca Zenkevitch

Ikedella bogo­
rovi Zenkc­
viteh
Jakobia bir­
steini Zenke­
vitch

3.

2.

6.

1.

7. Kurehatovus
tridentatus Dat­
ta Gupta

8. Pseudoike­
della sp.

5.

9. Sluiterina
flabellorhynchus
Murina

4.



Page 184 (end)

269



Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source

Column 3
1. Northeast trough

Column 7
1. Yucatan trough
2. (trough) ZM

Column 8

1. Zenkevitch
2. Zenkevitch, Murina
3. The same
4. Beliaev, Mironov
5. Viinogradova
6. Murina
7. and personal report
8. Zenkevitch, Filatova
9. Murina

Additionally, Echiura that have not been defined more precisely were found in the trenches: AI,
6,965-7,000 m, B, st. 6085; Jap 6,700-7,540 m, RM s1. E2 and B st. 7500,7503; m7,305-854·0 m, B st.
3491 and 3514; BG 7,974-8,006 m, B st. 3663, 8 specimensjuv.; in the ZM trough, 6,035 m, PrAI st.
1173 [per: Sluter, 1912; Suyehiro et aI., 1972; Beliaev, 1966b, 1972; Zenkevitch, Murina, 1976].

It is quite likely that in the Aleutian trench, in addition to the 5 species indicated in the table, there
are another 2 genera of Protobonella that were found somewhat to the south of this trench at depths over
5.5 kIn: P. nikitini Murina at depth 5,681-5740 m and P. zenkevitchi Murina at depth 5,595-5,660 m
[Murina, 1976].

*The indication by Murina [1978a] of finding three species of Echiuria in the Mariana trench is
inaccurate. In reality, the species of the genus Hamingia was found in the Palau trench, and
Torbenwolffia galatheae and Vitjazema ultraabyssalis in the Yap trench. Additionally, a representative of
the genus Vitjazema not defined to species level was found in the Philippine trench and not V.
ultraabyssalis.
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BpOACKHR, 1955; I
MapxaceBa, 1986a

BPOACKHR, 1955 I
Mapxacesa, 1981.
1986a

KK

KK

.
J

4000 (5 nOBOB - MH-

HHMaJlLHaJI Ha'laIlb­

H3JI rny()HHa noaa
4000 M)

h C e Melt C T 8 0 Aetideidae

8500-6000(1) - i
7100-3860(6) 4000 (7 nOBOB - MH-

6912-960(1) HHMaIlLHaJI Ha'IaJIWlaJI

6540-3250(1) rny5HHa nOBa 4032 M)

7040- 3000 (2)
6240- ?(1)
8500-6000(13)
7100-3860 (8)
8100-1200 (1)
7084-5880 (1)
7040-3000 (7)
7200-5785 (1)
6785 -4035 (3)
6854-5952 (2)
6138-5022 (4)
6210-5130 (2)
6240- ? (4)
6246-0 (7)

Aetideus sp.··
Batheuchaeta anomala
Markhaseva

B. gurjanovae (Brods­
ky)

Ta«5J1Hua 7

nenarlfteCKHe BecJlOHOrHe PaKOO~H.le - Copepoda CaJanoida, H3BecTllwe C fnyfbm ISoJlee 6000 M

(no ctSopaM "BHTR3J1tt, npoBeAeRH.IM IIJIaJIKTOHHIdMH ceTJlMII* B KYPHnO-KaM'laTCKOM 1ICeJlOGe
. H B 'OtUlOM eJJy1Iae B 5yreHBIIJIItCI(OM 2KeJlo«Se)

3.

NO SHA nOBbI B ropH30H- PacnpoCTpIHeHHe lIa rnyf)HHaX HCTOqmuc

n/n Tax, OXBaThlBaJO- MeRee 6000 N d
UOIX rny&nlJaI tSo-

b nee 6000 M MHHHMaIGHaIl rny&l- PIKOH

it. (B cICotiKax - quc R' nOBa, N BCTpOqae- Sno 3IC3.) (;" e MOCTH ~

1 2 3 4 5 6

1.
2.

KpoNe Toro, He onpeAeneHHwe .TO'IHee 3XayPHAW HaAAOHW B )ICOno&.x: An, 6965-7000 N, "B u , CT. 6085;
.HnoK, 6700-7540 M, "RM", CT. E-2 H "B", CT. 7500,7503; HB, 7305-8540 M, "B", CT. 3491 H 3514;
Byr, 7974-8006 M, ''B'', CT. 3663, 8 31(3. jUV.j B leorn 3en M, 6035 M, "PrAl", CT. 1173 [no: Sluiter,
1912; Suyehlto et al., 1962; BenJleB, 1966tS, 1972; 30HKeaHtl, MypllJU, 1976].
Bec.,... aepOIlTHO, 'ITO B AneYTCKoM .eno6e 06HTaIOT, KpOMO 5 BHAOB, Ylea3alUlhlx B Ta&uule, e~e
2 BH,Q,& POAa ProtoboneWa, H8~eHHhle HeCIC01DtICO JO*Hoe noro *eno& H& rnytSHHax Ganee 5,5 leN:
P. nikitini Murina - Ha rny6HHe 5681-5740 MH P. zenkevitchi Murlna - H8 rny61010 5595-S660M
[MYPHHa, 1976]

·YK.3aHHe MYPHHOH [1978a] Ha HaXO*AOKHe TpeX BHAoa 3XHYPHA B MaplGJICKOM 'Keno«5e HeTO'IHO.
B AeiCTBHTen.HOCTH BHA pOAa Hamingia H'HAeH B *enot5e fIanay, a Torbenwolffla platheao H Vltja­
zema ultraabyssa!is - B *eno6e .Hn.KpoMe Toro, • ~HCJ(OM *eno6e HaHAeH He V. ultraabys­
saa., a npe~CTaaHTen. POAa Vitjazema, He onpe~eneKHwA AO .HAa,

TatSlIHlla 6 (oKOH'laHHe)

~
2 3 4 5 6 7 8.

:rAt
14. V. ultraabys- KK 7210-9530 ttB"(8) 3880 To,Ho 3elO<eBH'I, 1958; J

salis Zenke- HB.tB 9715 -97.35 ''B'' (1) 3eHKeBHQ, MYPHHa,.2-
vitch JIn ~tJr~ 7190-7250 "B" (1) 1976; 5erureB, MH-l'

pOHOB,1977a; My:.

C!»Hn PL P 8080-8400
pHHa, 1978a· "

15. Vitjazema ''B''(I) Bruun,1953,1956b;
sp. sp. C1)wJ pL.p 10150-10210 "Gal"(I) Zenkevitch, 1966;

nep P 6200-6240 "AK" (1) 3eHKeBH'lt~a-tir

TOBa,1971

184

~..._-----------:.._-------_.



TABLE 7. PELAGIC COPEPODA CALANOIDA KNOWN FROM DEPTHS OVER
6,000 m (from Vityaz collections made by plankton nets* in the Kuril-Kamchatka

trench and in one case in the Bougainville trench)
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Key:
a. No. in order
b. Species
c. Catches in levels that cover depths over 6,000 m (number of specimens is in the parentheses)
d. Dissemination at depths less than 6,000 m
e. Minimum depth of catch, m
f. Region of encounter
g. Source
h. Family
i. 4,000 (7 catches, minimum initial depth of catch 4,032 m)
j. 4,000 (5 catches, minimum initial depth of catch 4,000 m)

Column 6
1. Brodsky, Markhaseva
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Key:
Column 4
k. 4000 (4 catches, minimum initial depth of catch 4,000 m)
1. about 4,500 (2 catches: 4,969-4,045 and 5,200-4,170)
m. surface
n. about 4,500 (5 catches, minimum depth of catch 4,730)
o. about 4,000 (2 catches: 4,950-3,940 and 5,950-2,830)
p. 2,000 (7 catches, of them, only 1 at 2,00-1,500, the others no less than from 3,600 m)

Column 6
1. Markhaseva
3. Brodsky
4. The same
5. Heptner
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,

i i

I,

h,I

IipOACKHA, 195s3

2.­
MapxaceBa, 1986a

~
MapxaeeBa,19865

. J
Iipo,nCKHit. 1955

TO:>ICe 't

~
Iipo,nCKHA, 1955,
ferrrHep. 1971. 4
1973, 1986

.:2-
KK MapxaeeBa.1983.

1986a

s-
KK feIlTHep, 1971, 1986

KK TO:>ICe 4/

I')
e To.
AHT
At.T

KK feIlTHep, 1986$

~~~ ~
Bee IipoACKHA. 1955~
OKeaHLI renT Hep. 1971'!i
() ct AN s: 1973

A-fU;,l-: ~
Apl<T. · felITHep. 1971. 19"3.

he Ao. 1986
I)e To

3860-3470
o

OKono 4000 (2 nOBa: KK
4950-3940 H5950-
2830)

P
2000 (7 nOBOB. H3 HHX KK
nHWL 1 - 2000-1500,
ocraJILHLle He MeHee,
qeM e 3600 M)

7100-3860 (1)

6540 -3250 (1)
6240-? (1)

7040-3000 (1)

6210-5130 (1)

8500 -6000 (1 )

h
C e Melt e T B 0 Bathypontiidae?

7100-3860 (1)

7100-3860 (1)
7100-3860 (1)
7700-1500 (1)
8150-0 (3) ­
nOB B Byr
7390-1140 (2)
8500-6000 (1)
6990 -6000 (2)
6850-5950 (6)
7100-3860 (1)
6930-4110 (3)
6210-5130 (3)
6140-5020 (4)

8500-6000 (1)

h
C e Melt e T B 0 Calanidae

8500 -6000 (1) nOBepXHoCTL 1\

~
C e MeR e T B 0 Euehaetidae 11

7100-3860 (2) OKono 4500 (5 no-
6900-3600(2) BOB - MHHHManLHaJl
7390 -1440 (2) Ha'WILHaJI rny6HHa

nOBa 4730)

8500-6000 (2)

J. C e MeR e T B 0 Heterorhabdidae

8500-6000 (2) 100
6920-5850 (1)
6850-5960 (1)

h C e MeR e T B 0 Lucieutiidae

6850-5950 (1) 2000
6900-3600 (3)
6930-4110 (1)
6140-5020 (2)
6210-5130 (1)
6900-3600 (1) 3900-1900

14. Lucieutia ano­
mala Brodsky

11. Pareuehaeta plicata
Heptner

10. ~nustonsus

Brady

9. Zenkevitehiella
abyssalis Brodsky

13. Heterorhabdus com­
pactus (Sats)

12. Pareuehaeta sp.

6. B. tubereulata Mar..
khaseva

7. Pseudeuehaeta spi..
nata Markhaseva

8. Pseudeuehaeta
sp.••

5. B. peculiaris Mark..
haseva

15. L. biuncata Hept­
ner

16. L. cinerea Hept­
ner

17 . L. eurvifurcata Hept­
ner

4. B. heptneri Mark..
haseva

18. L. ushakovi Brodsky

~ 2 4- 3 I-- 4 --+__S_-+-- 6 _

k ~
4000 (4 nOBa - MHHH- KK MapxaceBa.1981.
MaJtLHaJI Ha'WlLHaJI 1986a
rny5HHa nOBa
4000 M)
OKono 4500 Il
(2 nOBa: 4969-4045
H5200-4170)
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Key:

Column 4
q. 4,000 (2 catches: 5,090-4,050 and 4,830-3,100 m)
r. from 1,000 to 3,000

Column 7
6. Vyshkvartzeva

Additionally, 15 species (Batheuchaeta lamellata Brodsky, 5 species of Pareuchaeta, 2 species of
Valdiviella and 7 species fo Lucicutia, see: [Heptner, 1986; Markhaseva, 1986a]) were found in one or
several catches made in the levels covering depths from ultra-abyssal to abyssal or bathyal, but the same
species in even more numerous catches are known from depths less than 6,000 m. It is therefore more
likely that in the catches taken in the ultra-abyssal depths, these Copepoda were caught at lower depths.

*The two indicated depths (e.g., 8,500-6,000) designate the boundaries of the level seined by
closing nets.

** It follows from the remarks of K. A. Brodsky [1955] that the species noted by two asterisks are
apparently new.
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KPOMC Toro, 15 BHAoa (Batheuchaeta lamellata Brodsky,S BHAOB Pareuchaeta, 2 BHAa Valdiviella H 7 BH­
Aoa Lucicutia - eM.: [rcnTHcP. 1986; Mapxaccaa. 1986a]) BCTpeqCHhl B O,tO-lOM H11H HCCKOnltKHX no­
Bax, npoBcAeHHhlX B rOpH30HTaX, OXBIThIBaJ01l.\HX rny6Hllhl OT ynhTpaa6Hcc&nH AO a6HCCanH HIlH 6aTH&nH,
HO TC ?Ke DHAbI H no 60nec MHOroqHcnCHHhIM ynoBaM H3BeCTHhl C rny6HH McHec 6000 M. n03TOMY
HSH60nec BCPOIITHO. qTO npH nOBax. OXBaThlBlJOInHX H ynhTpaa6HccIl1IJIHhle rny6HHhl, pa'lKH 3THX BH­
AOS 6hUlH nORMaHhl H8 MCHhWHX rny6HHax.

*llBc YK8::JaHHblc rny6HHbl (aanp., 8500-6000) 0603HaqaJOT rpaHH~hl ropH30HTa. 06noBnCHHoro 38­
MWJ(IlJOUUfMHCII CCTIIMH.

* *Ji3 38MeqaHHH K.A. BpoACKoro [ 1955] cneAyeT, 'll'O DHAhl, OTMeQCHHhlC p;B yMII 3UC3AO'IKaMH,
nO-BH,tJ,HMoMy, HOBhIC.

Ta~a7 (oKOlA8HHe)

~I 2 3

I

4

19. Lucicutia sp. 6140-5020 (1) 4000 (2 nlBa: 5090-
"aurita ?tt I, 4050 ;.4830-3100 M)

CeMeAcTBo Metridiidae

20. Metridia ochoten- 8500-6000 (1) 50
sis Brodsky

21. M. similis abyssa- 8500-6000 (37)
lis Brodsky

h
,CeMeAcTBo Phaennidae

22. Xanthocalanus 8500-6000 (2)
pavlovskii .Broasky

A
CeMeAcTBO Spinocalanidae

23. Mimocalanus dis- 8500-6000 (1) 1000
tinctocephalus
Brodsky

24. Spinocalanus simi- 8500 -6000(64)
lis profundalis
Brodsky

h
CeMeAcTBo Scolocithricidae

25. Parascaphocala- 8500 -6000 (97)
nus zenkevitchi
Brodsky

26. Puchinia obtusa Vyshk- 8000 -6500 (1 )
vartzeva (= Scolecithri-
cidae gen. sp., Koneno-
mrr - IV**)

27. .Scaphocalanus acutocor- 6551-4295 (1)
nis Vyshkvartzeva ,..

28. S. bogorovi Brod- 8500-6000 (1) Or 1000 .1:\0 3000
sky

29. Scaphoca1anu~ 8500-6000 (1)
sp.**

30. Scolecithrix bir- 8500 -6000 (1 )
.steini f. major
Brodsky

3l. S. birsteini f. mi- 8500-6000 (1)
nor Brodsky

32. SCQlecithrici-· 8500-6000 (1)
dae gen.'sp.·*

5

KK

~To

I\/AJ
C-3 To

.~N
AO,Ho

7

S
feRTHep,1986

.3
BP0,D.CKHA, 1955

TO)ICe Y

...1
Bpo.1:\CKHI.1955

BIdIlIKBapneBa.'
.1989; BPO,D.CKHA,3
1955

~
B~BapneBa,1987

3
Bpo,nCKHA,1955;
Grice, Hu1semann,
1965,1967 .
IiPO.1:\CKHA, 19553

TO)f(eY
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TABLE 8. CIRRIPEDIA

277



Page 187

Key:
a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shalower depths
h. Minimum depth, m
i. Region of encounter
j. Source
1. Family

Column d
1. Northwest trough

Columnj
1. Zevina
2. Tarasov, Zevina
3. The same

TABLE 9. OSTRACODA
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Key:
a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, h
i. Region of encounter
j. Source
k. Benthic
1. Family

Column 8
1. Beliaev (Rudjakov)
2. Beliaev, Mironov
3. The same
4. Schornikov
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N- BHA HaXO*AeHHe rny6>Ke 6000 M PacnpOCTpaHeHHe J HCTO'lHHK
n/n C, Ha MeHhWHX rny6HH8x

>KeJ)o6 HJ1H rny6HHa, 3/c ('1M- MHHH- PaMOH
,

D- b KOTnOBH- M cno Ha- M&11hH8R BCTpeqae- J
Ha d XO*lle- rny6HHI. Mocm ,e HHif>f M "

,

3eBHHa, 1977 I

TO>Ke J

Bruun, 1955 ;Wolff, 1960

3eBHHa, 1975, 1981 I

Zevina,1972;
3eBHHa,1981 ,
3eBHHa, 1970, 1981

Zevina,1972;
3eBHHa, 1981, 1982 I

3eBHHa,1977, 1981 I

':t.N
Ao, HO

L
3eBHHa, 1970. 1977, I

To, Att'"~ 1981
To, HorjU TapacoB, 3eBHHa, z..

1957;3eBHHa,1977"
.1981

'PEl('"
y nepy

To
U

Ao,Ho,
To
10 Ao
oS

"AK tt(1) 5020

"AKIt(1) 2798

6040

6040

Ta6nHua 8

YCOHorHe paKoo6pa3Hble - Cirripedia

nep P

Ta6nHua 9

PaKywKOBble paxoo6p13Hbie - Ostracoda

nep po

KK 6090-6135 ''B''(1) 1507

.sC
MCKOTHR 5650-6070 "AK"(1) 4664

Kep 6620-7000 "Gal"(3)

H6L~ 6770-6850 ''D''(l)

cI>Hn , LP 7420-7880 ''B''(1)

I ./. C e MeR c T B 0 Scalpellidae
C-3 KoTn 6096 "B"(l) 818
To
KK;rnp 6675 -6860 ttB tt (2) 805
HnOH DV 6156-6380 ''B''(2)
PloKIO~' U6810 "B tt(l)
C-3 KOTn I 6096 ''8''(1)

To A,.\JII
PloKJd'" 6660-6670 "B"(1)

NO BHA HaXO*AeHHe rn y6*e 6000 M PacnpocTp8HeHHe Ha .s HCT01QlHK
ntn ~ MeHhWHX rny6HHax

b
3/C' ('lltC- MHHHMan It- paKOH BCTpe-
no Ha- H8R rny6H- qaeMOCTH J

t1 XO)I(JJ.e:p H8,M h iHIDi)

6 7 8 j

}loHHb.e*

:1al:.- I. C e MeR C T B0 Bairdiidae

1. Bairdiidae sp. n. 6yr 6920-7657 ''B "(l) 6enReB, 19666 I
Rudjakov PL. (PyWII<OB)

2. Bairdia sp. nan 7000-7170 ''B It (1) 6enReB, MH pOHOB, 2.-
1977a

i.c e MeR c T B 0 Bythocyprididae
(1110pKHKOB) '"

3. Bythocypris sp. cI>Hn'L.P 6290-6330 ''B "(l) :LII TO>Ke 3
4. Retibythere (Bat.. np PR.. 7950-8100 "AK"(l) 481 Ao, Ho, To UlOpHHKOB, 1987 If'

hybythere) sea..
berrima (Brady)

187

3. Merosca1pellum ultra­
abyssicolum (Zevina)

4. Neoscalpellum eltani­
nae Newman et Ross
(= ScalpeUum pro­
fundale Zevina)

5. Planoscalpellum he­
ngonum (Hoek)

6. Trianguloscalpellwn
regiwn (W. Thomson)

7. Weltnerium speculum
(Zevina)

8. Arcoscalpellinae sp. 1
juv.Zevina

9. Arcoscalpellinae sp. 2
juv. Zevina

10. ScaJpellum sp.

1. Amigdoscalpellum
vitreum (Hoek)

2. Annandaleum japoni­
cum (Hoek)



Page 188 Continuation

Key:
Column 3
1. Northwest trough

Column 8
2. Beliaev, Mironov
4. Schomikov
5. Rudjakov

Additionally, from the Kermadec trench (Gal, st. 654) a new genus of benthic Ostracoda
Hadacypridina and species H. bruuni Poulsen were described [Poulsen, 1962]. The initial description
indicated the depth of its finding as 6,000 m. But according to the refined list of stations of the Galathea
expedition [Bruun, 1958], the depth of this catch was lower, 5,850-5,900 m. It is quite likely, however,
that this species dwells in the Kermadec trench even below 6,000 m. Three specimens of Ostracoda not
defined more closely were found in a bottom drag sample from the Aleutian trench from depth 7,298 m
[Jumars, Hessler, 1976].

Column 4
m. Pelagic
n. and the same catches as for No. 12

Column 7
n. (regions of trenches KK, M, Kep)

Column 8
6. Chavtur

280



*Depths of catches are given by bottom grab or benthic trawl.
**Levels of catches by plankton nets are given.
***Pacific Ocean forms possibly belong to a special subspecies [Rudjakov, 1962].
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·npHBe.nelUal rnytSKHbl nOBOB ,tOIOqepnaTeneM H1tH ~OfDIbiM TpanOM.
• ·npHBc·~eHbl rOpH30HTbl nOBOB IDlUlKTOHHblMH CCTJlMH,

···THXOOKeaHCKaJl 4»oPMa, B03MO>ICHO, OTHOCHTCJlIC OCOOOMY nOABHAY [PYWIKOB, 1962).

8

blOpHHKOB, 1980 It

PylJ)lKOB, 1962; , S­
oenJles, 1976 I
(Py,tJ,JIKOS) ;

lIaBTYP, 1977 ~

BenJleB, 1976 I
(PyWlKOB)~

qaBTYP, 1977 '-

7

i)
To (paRo­
Hbl )Keno­
(50B KK,
Map, Kep)

I~To,Ao Maddocks, 1969
(MeKCHKaH-
CKHI3anHB)

~~Ft1P Me~l~o

PyWlJ<OB, 1961 S-

3000

4400-2500 Map ~

"8"(1)
"B"(1)
''0''(1) rN
''0 "(7) 760-514 Ao, Ho, To PylJ)lKOB, 1962; , $

(06b1'1HO lIaBTYP, 1977 "
rny6>Ke 0
2000 M)

"B"(9) 4000 KK To >lCe.3

"B"(8)

''B n (1)
''B "(1)
"B"(6)

DenaI'H'1eCKHe•• IV\.
1.C e MeA c T B 0 Halocypridae

9500-7280 "B"(1)

H Te >ICe noaLl,
h 'ITO H WlJl N' 12 \

KK

KK

Map M 8000 -4400
Byra" 8200-6700
KK 9500-7280

7700-6400
7450-6470
7320-6100
7130-6120
6600-5400
8500-6000
8050-6800
7700-6400
7450-6470
7320-6100
7130-6120
8000-4200
6600-5400

Map M 8000-4400
Byr ~ Go" 6200 -4200
Kep 8000-6200
KK 8500 ~6000

7700-6400
7450-6470
7320-6100
7130-6120
8000-4200
6600-5400
9500-7280

KK

l..c e M e II C T B 0 Cytheridae

6487 "B"(l)

J.. C e Me" c T B 0 Myodocopidae

4>H11F'L. 6290-6330 "B It (l)

7• Krithe letosa Ru­
djakoY

8. Aetinocyteris sp.

14. P. vitjazi (Rudja-
koy) .

12. Metaconchoecia
abyssalis (Rudja­
koY)

9. Archiconchoecia
maculata Chavtur

10. Atchiconchoecia
sp. n. RudjakoY

11. Bathyconchoecia
pauluJa pacifica
Chavtur

13. Paraconchoeciama­
millata (MUl­
ler)···

BenJleB, MHpo -~
HOB, 1977a (l1Iop-
HHKOB) 'I

KpOMe Taro, H3.enot5a KcpMat,teK ("Gal", CT. 654) «5hJJ1 OIDlCaH (Poulsen, 1962) Hoawl MOHOTHIDI­
lIecKKil pot,t AOHHWX oCTpaKot,t Hadacypridina H aHt,t H. bruuni Poulsen. B nepaoolDlcUIIUI YlCa3.... my&,­
Ra ero "axo*J;leHKJI 600.0 M. Ho no YTOqHCIUIOMY CIlHClCY CTaHWIA 3KCJle~ Ha "ranaTee" (Bruun,
1958), my«5HHa noro noaa t5wna MeHltWe - 5850-5900 M. BoclaNa BepolITHO, OAllaICo, 'ITO nOT BH~

o«5KTaeT a .eno«5e KepM~elC H rny«5.e 6000 M. TPH 31C:JeMIDUlpa He onpe~eneHH.1X &lM.e OCTpaICO~

«5W71H HaAlleHW B AHOqepnaTenltHoA npo~ H3 AneYTClCoro *eno«5a C my&nual 7298 M (Juman, Hessler, .
19761.

Ta&tJUJ.& 9 (oKoHWIHe)

~
2 3 I 4 5 6

I
5. Zabythocypris chi- C.. KOTn 6065 tlB"(l)

nukensis Schorni- To
kov

6. Z. he1icina Mad- nep P 5986-6134 "AB"(l) 1335
docks
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TABLE 10. MYSIDACEA (BOTTOM-DWELLING SPECIES)
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Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth
i. Region of encounter
j. Source
1. Family

Columnj
1. Birstein, Tchindonova, defined by Ya. I. Birstein
2. Determination of Yu. G. Tchindonova
3. The same
4. Tchindonova

Additionally, 1 specimen of a new species Michthyops sp.n. (or a close new species) was found in
the Kuril-Kamchatka trench in a catch by a plankton net from depth about 8,000 m to the surface (Vityaz,
st. 3176). The dwelling of this species "judging from the stomach contents, despite the bait in the open
trap, is linked more to the bottom than to the pelagia [Tchindonova, 1981, st. 28]. The indication in the
cited work for the finding of this Crustacean in the Ryukyu trench is erroneous.

* The genus Birsteiniamysis was isolated by Tchindonova [1981] from the genus Boreomysis and
includes 3 species that were previously included in this genus (B. inermis, B. scyphops and B. caeca), as
well as several, apparently, new species. However, the diagnosis of the new species has not yet been
published, and its name still remains nomen nudum.

**Mysidacea from the Palau trench (Vityaz, st. 7289) was predefined by Yu. G. Tchindonova as
Hansenomysis sp. (see: [Beliaev, Mironov, 1977a, p. 13).
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---------------_._ ..•._.- .._--_._--

"

I:

, ;

EHpwrreAH, ~H~O- I
HOBa~ 1958; onpe­
~eneKHeR.A. bHp­
n.rreA'Ha
Onpe~eneHHe ..:l
lO.f. lIHKAOHOBOA

Bacescu, 1971

'''I
qHHnOHOBa, 1981··

Lemche et aI., 1976

OnpeneneHHe .2.
lO.f. lIHHnOHOBOA

qHHJJ,OHOBa, 1981 If

SC-
M CKOTHJI

sc.
M CKOTHJI TO)l(e3

TO ,HI;. SO-~Mf
O/f:. wtw

K lOry OT 'Z~(..~;;A
HOBoA
3enaH.nHH

~ C e Melt c T B 0 Mysidae

6435-7230 "B"(2)

Ta6nHua 10

MH3H~1 - Mysidacea (npHAoHlDtle BHlnd)

KK1. Amblyops
magna Birst.
et Tchindo-
nova lA'

2. Amblyops .SIn 7190-8720 "BU(2)
sp.n.1 EaH'S 7335-7340 "8"(1)
Tchindonova

3. Amblyops IOCSS 7200-7216 "AK"(l) 5465
sp.n.2
Tchindonova VO-"C

4. Amblyops BonK 6780-6785 "B"(I)
sp.n.3

Rn'lAPTchindonova 7230-7280 "Btl (1)
5. Amblyops .sInoH 7190 "B" (1)

sp.n. (1) SAP
Tchindonova

6. Birsteiniamysis· IOC SS 7200-7216 "AK"(I) 5378
sp.n. (1)
Tchindonova 1)1'\

7. Birsteiniamysis >XLoPT 6200-6230 "IlM" (1) 4520
sp. n.(?)
Tchindonova '

8. Mysirnenzies nepp 6146-6354 "AB" (1)
hadalis
Bacescu

9. Mysimenzies nanPL 7970-8035 "B" (1)
sp.n.l
Tchindonova

PIo~iA.10. Mysirnenzies 7440-7450 "B tt (l)
sp.n.2
Tchindonova

11. Paramblyops An ~"" 7246 "B" (1)
sp.n.,. Rn~,,() 7190-8720 "B"(3)
Tchindonova

12. Mysidacea nan Pl 8021-8042 "SPFB"(1_4>~
sp.sp. HB f-J 8 8258-8266 "SpFB"(l-<!) f

Err bGo 7847-8662 "SpFB"(l-<!)
Hf N1.... 6758-6776 "SpFB"(l- <!)

,.. n/n BHA HaxOJlClJ,eHHe rny(~))lCe 6000 M PacnpocyPaHeHHe Ha HCTO'UIHK

C MeK'laUlHX rny61U1ax ~

*en0C5 rny6HHa.M 3/c ('lRcno Haxo* MHIOI. ,lpalloK BCTPe·

b AeHHii) MaJIWl8JI qaeMOCTH
,

a- d e. f rny(5Me • J
Ha. M hI I .

I

KpOMe Toro, 1 3K3. HOBoro BKJXa Michthyops sp.n. (BJUI 61Df3KOrO HOBoro pO.lla) (5hIn o6Hapy*eH
B KyplUJo-KaM1laTCKOM *en06e B ynoBe rt1UlH1CTolDlaA CeTJ.1O C rny6HHbI OT 8000 M .llO nOBepXHOCTH
(n8HTII3.~' CT. 3176). OtbrraHHe 3Toro BHJU. "CYAJI DO CO.llep*HMOMY *enYl1Ka. HecMOTpli Ha nOHMICY
B CKB03HOM nOBe. ()OJDawe CBII3&HO C ,JXHOM, qeM C aonarHaJD,IO" [tlHH.a.oHoBa, 1981 t c. 28 ~ YI<a3aHHe B
UHTHPOBUlHOA paf50Te RI Haxo-.u.eJDIe nora pa1l1<a B -en06e PJoKIO OIUHf501lH0.

• PO.ll Birsteiniamysis Tchlndonova [q~OHO.I.1981 ] .bUteneH H3 POllA Boreomysis H BKmoqaeT 3 BM­
DA. paRee BXOWOWHe B nOT P0.ll (D. lnermia, B. lCyphops H B. caeca), I TllOKe Heacom-KO. notDlJ1JlMO­
My. HOBblX BHllOB. O.a;RaKO AJlarH03 HOBoro P0,Q.I e~ He ony(511HKOBaH, Hero Ha3BaHHe nOKa OCT.eTC.
nomen nudum.

e eMH3HJ1a H3 *en0C51 nanlY ("BHTft3.", CT. 7289) ()wna rrpenalpHTem.Ho onpe.lleneHI lO.r. qHHJlOHOBOH
XIX Hansenomysis sp. (CM.: [5eJUleB. MllpOHoa. 1977•• c. 13).
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TABLE I!. C~ACEA
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Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Northeast trench
1. Family

Columnj
1. Lomakina
2. The same
3. Beliaev (definition of N. B. Lomakina)
4. Vinogradova et ale
5. Beliaev, Mironov

* This Crustacean was previously noted [Bruun, 1953b, 1955; Wolff, 1960] under the name Diastylis sp.
and under the name Makrokylindrus sp.n. [Bacescu, 1962].
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• PaHee 31'01' paqeK 6h111 OTMeqeH (Bruun, 1953b, 1955; Wolff, 1960] no,a; Ha3BaHHeM Diastylis sp. H nOA

HUBaHHeM MakrokyUndrus sp.n. (Blcescu, 196~].

PacnpOCT'pUleHHe
Haxo*.neHHe rny&.ce 6000 M Ha Me16ID11X rny-

• C. C5HHax ~
Din BHJX HCTO'IHHK

*enotS rllyC5HJ1a. 3/c ('lHcno MHHH- pdOH

b HJIH M Haxo~e- M8JlWlaJI BCT'peqae-
'"a. kOTno- RHA) f rnyt5H- MOCTH J

BIOla J e.- Ha, M /.a l

Menzies et aI., 1959;
neMeB, 19666; BH­
Horpa,QoBaH Ap., It(

1974; Lemche et at,
1976; neMeB, MllpO­

HOB, 1977a S"

TO)ICe ..2

Jones, 1969·

TO)f(e ~

GamS,1985
floMaKHHa, 1969 I

I
nOMaKHHa, 1969

oJ
BenReB, 19665 (onpe~

neHHe H.B. nOMaKHHOI
nOMaKHH3, 1969 I

"B" (1)

"B" (1)

"B"(l)
"B" (1)
"B" (1)
"SpFB"
(1-<1» P
"SpFB"
(1-<1» ?
"B" (1)
"SpFB"
(1-<1» P
"Vema" (I)'
"AK" (2)
"AK"(l)

6770-6890
6330
6580-6650
8021-8042

6065

.{ e Melt C T B 0 Lampropidae
6820-6850 "B" (1)

~ e Melt C T B 0 Nannastacldae
6065 "B" (1)

Ta611HUa 11

KYMoBwe paKOOtSpl3R1ale - Cumacea

KK 6475~6571 ";on (1)

JlBY

y ..le eM e It C T B 0 Dyastilidae
JIB 7160 uGar'(l)
.:T4 P
JlnoH 6380-6450 "liM" (1) .
C-B k. 6065 "B" (1)
KOTn
To

aGo J.. C e Melt C T B 0 Bodotriidae
Byr 6920-7657 "Bft (1)

C-Bk
KOTn
To

.i.e e Melt C T B 0 Leuconldae

C"B It 6065 "B" (1)
KOTn
To
AJI AI- 7246

C-BJt
KOTn
To
m>1:a
B~~C
Map M
f1aJI P(

HE N& 7875-7921

Eyr 13" 7984-8006
Hf 1V'J.4 6758-6776

nep P 6324-6328
IOC·.sS 6766-7216
MCKo- 5650-6070
nUl $.1:-

Bathycuma sp.n.
Lomakina
Vaunthompsonia
atf. cristata Bate

' ....;~;::~;:::~.:'fM
Makrb~drushada­
lis.Jones
M~ hystrix GarnS
MakrokyUndrus sp.n.
Lomakina

6. Lamprops sp.n.
Lomakina

7. Paralamprops sp.n.
Lomakina

8. Leucon afro tenui-
rostris SaYs

9. Leucon sp.n.
Lomakina

10. Carnpylaspis sp.n.
Lornakina

11. Curnacea sp.sp.

1.

3.

2.

4.
5.
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TABLE 191. TANAIDACEA
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Key:
a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Suborder
1. Family

Column 3
1. Northeast trough

Column 8
1. Kudinova-Pasternak
2. Pasternak
3. personal report
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HaXO*AeHHe rny6*e 6000 M
PacnpOcTpaHeHHe

G
HI MeH.umx rllYjHHaX

NO B~
>Keno6 rny6HHa, M 3/C ('lHcno MHHH- paAOH HCTO'IHHK

n/n .H1IH HaXO*Ae- NUl.· BCTpeqaeMOC- ,

b .KOTnO- mdO HaJJ TH J
(). BHHI cJ e f rny6H- ,

Ha, Mt, I

1 2 3 4 S 6 7 8·

Ta6nHUa 12

OTpIlA KJleumeHOCllltle ocnHKH - Tanaidacea

5. Herpotanais kirkegaar- Kep 6960-7000 "Gal"(l)
di Wolff

6. Neotanais arnericanus I1BI~ 6770-6850 "B" (1)
Beddard

7. N. armiger Wolff nep P 5986-6134 "Vema"
(1)

8. N. hadalis Wolff Kep 6960-8300 "Gal"(2)

Byr ~" 6920-7657 "B U (l)
np ~L 8330 "AK" (1)

I:

t

ti
I
I':

I
i,,',I'

KYI1HHOBa-naCTep- I
HaK, 1977; Gardi­
ner,1975
Gardiner, 1975

Wolff, 1956b

KYJlHHOBa-naCTep- I
HaK, 1978

Wolff, 1956b; KYAH- I
HOBa-TIaCTepHaK,
naCTepHaK, 1981 j.
KYIUiHoBa-naCTep- I
·HaK,1966, 1973;
KYAHHoBa-nacTep- I
HaK, naCTepHaK, ~
1978
KYJlHHOBa-nacTep- I
HaK, l1H'1HOe co06- 3
meHHe

~ Ao,~To
(4895 M)

AlIT
AHT(To)

II I
C To, KapH6-
CKoeM

9 •• '''~ r' ... ·t_,... .......................,.-.,..·~'_,.....,~;,__-_·

191

Wolff, 1956b; Kudi­
nova-Pasternak, 1965;
KYJlHHoBa-IIacrep- I
HaR, naCTepHaK, ~
1978
KYJlHHOBa-nacrep- I
HaK, 1977
KYUHHoBa-naCTep- I
HaK, 19756
Wolff, 1956b; Kudi­
nova-Pasternak, 1965;
KynHHoBa-nacTep- J

I HaK, 1970, 1973
, To, Ao (Ka- KynHHoBa-nacTep- I

pH6CKoe M) HaK, 1976; KYAH-. ,
HOBa-naCTepHaK,
naCTepHaK, J.978 ~

Shin, 1984

1067

677

4116

600

lei e
513 CAo, B To,

AHTA,../r

fIJ I
3 Ao (Ka-
pH6cKoe M),

~(BTo
4707 (B Ao

"B" (1)

8215-8225 "B"(l)

7200-7934 "AKu (2) -

6380-7460 "HM" (2) -

7265-7295 "B"(l)
6800-7030 "AK" (1) .

6920-7657 "B" (1)

1.
C e Melt CT B 0 Gigantapseudidae

~J1 6290-7880 "B"(2)p,-p
k
nOAOTp~ Neotanaidomorpha

C e Melt CT B 0 Neotanaidae

k. nOAOTpJlA Apseudomorpha

.( C e MeA CT B 0 Apseudidae

Kep 6660-6770 "Gal"(l) 2320

S,,"
Byr

Map ",.

lOC SS

Kep 6960-8300 "Gal"(2)
Byr&& 6920-7657 "B"(l)

.An AL. 6520 . "B" (1)

Apseudidae gen.sp.

Apseudes galatheae
Wolff

J
A. zenkevitchi Kud.- C-B KOTn 6065
Pastern. To

Gigantapseudes adac­
tylus Kud.-Pastern.

13. Neotanais sp. A

12. N. tuberculatus
Kud.-Pastern.

2.

1.

9. N. insignis Kud.­
Pastern.

10. N. kurchatovi Kud.­
Pastern.·

11. N. serratispinosus
(Norm. et Stebbing)

3.

4.
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Column 3
1. Northeast trough

Column 7
1. Caribbean Sea
2. Sulawesi

Column 8
4. The same
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Ta&tHua 12 (npoAOlDICeHHe)

~
2

~.
4 I 5

~
7

14. Neotanais sp.D OH 6380 "HM" (1) -
15. Neotanals sp. HrNH 6680-6830 "D" (1)

8

KYJXHHoBa-naCTep-/
HaK, 1976

TO)ICe If

KYJXHHOBa-naCTep- I
HaK, 1970

KYJlHHOBa-naCTep- I
HaK, 1966, 1973

Kudinova-Paster­
nak, 1967
KYJlHHOBa-nacTep-/
HaK, 1976

TO)ICe "
KYJlHHoBa-naCTep- I
HaK. 1966, 1970··
Lemche et at, 1976

~To

n
h CAo, CTo KYAHHOBa-llacTep-/

(3350 M) HaK, 1970, 1973
i? C Ao KYAHHoBa-llacTep-/

HaK, 1977
KYAHHoBa-llacTep-!

/ft.e.;, HaK, 1975a
ApKT, C Ao, KYAHHoBa-llacTep-/

n CTg. .Q385M) HaK, 1970, 1973,
w 31W1'4260- 19755,1986;

5025 M) Kudinova-Paster-
nak, 1965

4895 ~ To Kudinova-Paster-
nak, 1965; KYJlH-,
HOBa-naCTepHaK,
1966, 1970

A/l.C "ApK, c j\o, KYJlHHOBa-nacTep-/
nc To, AHTAN-rHaK, 1977

APK A~ KYJXHHoBa-naCTep-/
C2. HaK, 1977

497 .rIO Ao, M Cyna- TO)ICe ¥
BeCH (5700)

4260 I1c To

116

"B"(I)

.,(
C e Melt CT B 0 Anarthruridae

7795-8015 "Bn (1)

Ce~eItCTBO Leptognathiidae

KK 6090-6710 "B"(2) 92

HB.%S 6770-6890 "B" (1) 1905

POMI{ 6330-7500 "AKn(2)

AnAL 6520 "B" (1) 530
Byr$G 7974-8006 "Bn (1)

lOeSS 6052-6150 "AKn (1)

KK

6675 -6710 "Bn (1)

Il. .
C e Melt c T B 0 Tanaidae

6090-6135 nBn (1)

k
nO~OTpR~ Tanaidomorpha

~ e Melt C T B 0 Agathotanaidae /
HErB 6770-6890 "BU (2) 3659 KapHtlcKoe M, KYJlHHOBa-nacTep-/

~M CynaBecH HaK, 1977
(5700)

KK

HBIJS 6770-6890 "B"(I)
BaH B 7335-7430 "B"(I)
RnoHhf)7370 "B" (1)
C-BKcfTn 6065 "B'~(I)
To
KK

I-
C e Me it CT B 0 Pseudotanaidae

HB:l8 6770-6850 "B"(I) 18

HB..ra 6770-6890 "Bu (1)

Byr S& 6920-7657 "B" (1)
I C-B KOTll 6065 nBn (1)

To

31. L. birsteini Kud.­
Pastern.

29. Leptognathia angusto­
cephala Kud ..-Pastern.

30. L. armata Hansen

27. Colletea cylindrata
(G.O. Sars)

28. C. minima (Hansen)

26. Anarthruropsis
langi Kud.-Pastern.

192

25. Paragathonais typi­
cus Lang

24. Protanais birsteini
(Kud.-Pastern.)

23. Pseudotanais sp.

21.

19. Cryptocopoides arcti.;
ca (Hansen)

20. Pseudotanais afimis
Hansen
P. nordenskioldi
Sieg

22. P. vitjazi Kud.-Pastern.

HB J1& 7875-7921 "SpFB"
1 (1-~)P

l -c e Melt CT B 0 Paratanaidae

17. Arthrura andriashevi C-B KOTn 6065 "B" (1) 4000
Kud.-Pastern. To,jAr-

18. Heterotanoides ornatus jlnoH 7370
Kud.-Pastern.

16. Neotanais (1) .
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Key:
Column 3
1. Northeast trough
2. Northwest trough

Column 7
3. Sargasso Sea
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Page 194 Continuation

Key:
Column 3
3. Central Pacific Ocean trough

*Indicated for the first time under the name N. antarticus (nomen nudum) [Vinogradova et aI.,
1974].

**In the 1970 publication (p. 348), Kudinova-Pastemak notes that this species is close to N.
tuberculatus.

*** 1 specimen was found in the intestine of an Ascidia caught at this depth; it differs in a number
of signs from L. breviremia that is disseminated at depths from 37 to 3,422 m in the North Atlantic.

****The depth of 8,300 m indicated for this species is erroneous.
*****Kudinova-Pastemak [1972] notes that all the Crustacea from the Kermadec trench (9

females) are distinguished by a number of signs from the Atlantic representatives of this species that
dwell at depths from 120 to 475 m.

******The only male of this species was taken by a closing plankton net during a catch in the
level 8,700-7,000 m. At the beginning of the catch, the net was located at 50-100 m above the bottom.
This specimen could not be classified with any of the previously described species.

*******Kudinova-Pastemak notes that all the individuals in this species that were found in the
Pacific Ocean are distinguished by the same feature from those described by Hansen from depth 1,264 m
from the Atlantic Ocean.
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Key:
a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Suborder
1. Family

Column 3
1. Northeast trough

Column 8
1. Beliaev

TABLE 13. ISOPODA
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NG BH~ HaXO>KAeHHe rny6*e 6000 M PacnpocTpaHeHHe H8 HcTO 'lHHJ<:

n/n C MeHIIllDtX rny6HH8x~

)l(en06 rny6HH8,M 3/c., (1IHcno MHJlH- paHOH

b
H1lH KOT- H8XO)l()Xe- ManbH811 BCTPeqae- ,

tL
nOBHH8 HHH~

rny6HHa, MOCTH J
d e. M k i

1 2 3 4 5 6 7 S

• BnepBwe 6blJl YKa3aH nOA Ha3BaHHeM N. antarcticus (nomen nudum) [BHHorp~oBaH ,ttp., 1974] •
•• B pa60Te 1970 r. (c, 348) KY,1UIHOBa.nacTepH8K OTMeqaeT, 111"0 3TOT BH.Q 61D1301C K N. tubercula­

tus•
••• 1 3K3. 6b1J1 HaAAeH B KHlUe'IHHKe nOAMaHKoA H8 3TOA rnyfbore .acu;HJ:tHH; no p~y npH3H8KOB

OK OTnH1IaeTCJI OT L. breviremls, pacnpOCTPuelDloro Ha rnyf5HHax OT 37 ~o 3422 M B CeB. ATnIH­
THKe•

•••• rny6HHa 8300'M yK83IH8 J:UlJ13TOrOB~ OWHf50qaO•
••••• KYWlHoB.nacTepHaK [1972] OTMeqaeT. 111"0 Bce pa'IKH H3 )l(eno51 KepManeK (9 caMoK) OTnH­

Q8JOTCJI no p~y npH3HaKoB OT aTnUTlAeCKHX I1pe~CTaBHTeneA3TOro BH.Q8, 06HT8lO~X HI rny­
6HH8X OT 120 AO 475 M.

• • • ••• EJ:umCTBelQlhIA caMeu· 3Toro BHAa 6blJl DobeSH 38MhlK8IOIUeAcJ1 11n8HKTOHHOA ceftlO npH nOBe
B rOpH30HTe 8700-7000 M. npH Haune nOBI cen HaxOAWIaCb B 50-100 M Han ARON. OTHecTH
3TOT 3K3eMJlJ1J1p J( KaKOMY"nH60 H3 OIDICIlHHIdX p8Hee B~OB He YA8nOCh•

••••••• KYAHHOB.nacTepH8K OTMeqaeT. lITO Bce OC06H 3Toro BHAa, 06Hapy*emu.te B THXOM OKe8He,
OT1lHQ8lOTCJI no O.tUlOM'Y, H TOMY )ICe npH3HaKY OT ODHCIJIJIhIX X8H3eHOM C rnyflHHhl 1264 M H3

ATlI8HnlQeCKOrO OKeIHa

Ta6J1HIl& 12 (oKOll'laHHe)

~
2 3 4 5 6 7 8

I
53. T. kussakini Kud.- KK 6090-6135 "B"(I) 2920 KapH5cKoe M KYAHHoBa-OaCTep-/

Pastern. HaK, 1970; KyD.HHo-/
Ba-naCTepHaK, nac-

n "
TepHaK, 1978 ~

54. T~ mucronatus Hansen KK 6675-6710 UBU (1) 1620 e Ao, c To KYlUlHoBa-naCTep- I
I (3450 M) HaK, 1970, 1973

55. T. rectus Kud.-Pas- C-BKoTn 6065 uBn (1) 3610 c To, 10 Ao Ky,rUlHoBa-llaCTep-/
tern. To ".3 " S HaK, 1966, 1973,

UeHTp 6400 UB" (1) 1975, 1976, 1977

:i~ 6330 UB" (1)
Rno ~ ,7370 uBn (1)

56. T. setosus Kud.-Pas- C-3KoTn 6051 "B"(I) 4895 eTo KY,[J,HHoBa-naCTep.. /
tern. To h- HaK, 1966, 1970

57. Tanaidacea sp.sp. HfNII 6758~776 nSpFB" Lemche et al., 1976
(1-~) P

HBN8 7875-7921 nSpFB"
(1-~)P

Benges, 19666 I

Wolff, 1956a

6065 "Bt~ (1)

k nOllOTPRA Anthuridea

1 C eM e It C.T B ~ Anthuridae
6580 "Gal" (1)

Ta6nHua 13

OtpHA pasHoHorHe paKOot)p&3H1»le - lsopoda

BaaB

I
C-B KOTn

To

Leptanthura hendii
Wolff
Leptanthw:a sp.
Bust·

2.

1.

194



Page 195 (continuation)
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Key:

Column
2. Birstein
3. Wolff
4. Mezhov
5. Beliaev, Vinogradova
6. Beliaev
7. Beliaev, Mironov
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195

Ta61IHUa 13 (npo~On)l(eHHe)

I
I

i·
\
I

it
i
j

I
l
1

\
I

J

\
\
I
I

I
i
i,

I
i
t

Menzies, George, 1972

DHpWTeRH, 1970 ~

Nordenstamm, 1955

EHpurreRH, 1963a, 1970; ~
Me)l(OB, 1980 'I
BonI4l, 1975 .3

Wolff, 1956a
Wilson, 1982
Wolff, 1956a
EHpurreRH, 1963a, ;t
1970
Me)l(OB, 1980 '1
DHpurreAH, 1969a ~

Ao,To

DHpWTeRH, 1963a; ~
R.E'"u Me)l(oB, 1980 1.1
PaltoR Menzies, George, 1972
nep P

I1P"~

ttlI(;/(J tV
PaRoH' .
nep P

~To

EengeB,BHHorpanoBa, ~
1961a
beJUleB, 19666 (,
Bonl4>, 1975 .3
DengeB, MHpoBoB,7
1977a***
BHplUTeRH, 1963a, ~
1970
Wolff, 1962

Kep Wolff, 1956a

~tAt.rA A-NEHpWreltH, 1957
Y J1no.l:tH DHpurreAH, 1957, 1970 ~
Kep Wolff, 1956a

EHpwTeRH, 1957, ~
1963a, 1970;
Suyehiro et al., 1962;
Me>ICOB. 1980 L{
Wolff, 1962

oHpwreltH, 1970 .).

oHpurreRH, 195 7 ~

nw
c-3To

3909

"Gal" (1) ­
"AK"(I) 5260
"Gal" (1) ­
"B" (1)
"13" (7)
"B" (1) 5005
"AK"(I) -

"13"(1)
''13''(3) 5290
"Gal"(2) 5850
''13''(1)
''13'' (6).
''13'' (3)
"RM"(I)
"Gal" (1) -

5986-6134 "AB tt (l)

7210-7230 ''13''(1)

6960-7000
6800-7030
6960-7000
7246
7210-8345
7370
7200

8928-9174 "13"(1)
8330 "AK"(I)-
6770-6890 ''13.''(1)

6675 -7230 "B" (2)

6960-7000 "Gar' (1) ­
6620-7000 "Gar'(3) 5230

6820-6850 '13" (1)

6156-6207
6090-6860
6620-6770
7246
6475-9345
6700-7587

6620-6730

6205 -6215 "13 " ( 1)

KK

KK

JIB "

Kep
Kep

.:J'~'RnoH
KK
Kep
AnA'­
KK .:r~p
.sInoH

KK

KK

Desmosoma simplex nep P
Menzies et George
D. tenuipeJ Bitst. 6675 -6710 "B" (1)

~ e Melt C T B 0 Echinothambematidae
C~" c4~/a .S€fJ

Echinothambema KdM (8) 5800-6850 "AK" (3) 4600 ·KapH6- BoJIh<l>, 1975; Wolff,.3
sp. n. Wolff KaItM (0) 5900-6780 "AK" (2) CKoe M. 1976b

CAY j. C e MeR CT B 0 Euryoopidae

Bathyopsurusnybeli- npr~ 7265-7900 "A-2" (1) 4400
ni Nordenstamm
Betarnorpha acuti- ~AJ) 7210-8400 "B"(4) 4942
coxalis (Birst.) JlnoH"- 6156-7587 "B" (3)
Euryoope romp1&- np Ptz.. 6800-7030 "AK" (1)
nata Bonnier (?). •
E.curtirostrisBirst. KK 3PtP 7210-7230 "13"(1)

RnoH 7370 "13"(1)
nep P 5986-6134 "AB·'(I) 3909

3.

4.

8.

9.

21. Munneurycope cm­
ticephala (Birst.)
M. menziesi Wolff
Storthyngura benti
Wolff

24. S. bicornis Birst.
25. S.chelata Birst.
26. S.furcata Wolff
27. S.herculea Birst.

22.
23.

18. Euryoope sp. Birst· Kep
19. Euryoope sp.A Wolff DP PR
20. Euryoope sp. HD ..I. a

28. S.pulchra kermade- Kep
censis WoIff

29. S.tenuispinis dis­
tincta Birst.

30. S. t.kurilica Birst.

5.

7.

10. E. eltanie Menz.et
George

11. E.galatheae Wolff Kep
12. E.kmchatoviWilson np P t~
13. E.madseni Wolff Kep
14. E.magna Birst. An A L.

KK .JA~
JlnoH
POM R.

~r----_2--+--3-+--1----.1

4 ~7l_6-1-----1----+-7_8_

knOAOTPlI,q Alenota

.Ie e M e it C T B 0 Desmosomatidae

15. E.ovata Birst.
16. E. quadratifrons

Birst.
17. Euryoope sp. Birst·

6.
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Column 8

8. The same
9. Beliaev, Mezhov
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Ta&l1lua 13 (npOAomKeHHe)

~
2 3 4 S 6 7 I a

31. S. t. tenuispinis Birst. An AI.. 7246 "8"(1) TO)ICe 8
32. S.vitJazi Birst. ICK 6435-8430 ''8 '·(5) BHpurreAH, 1957,1970; ;t

~1I0H 6700-7370 ''8 "(1) SuyehJro et al., 1962;'It,. "RM"(I) BeJuleB,1966G; Me*OB, Cf
UB.:t& 7305 -7315 ''8 t'(I) 1980

33. S. zenkevitchiBirst. POM fl. 7200 uAKtt (l) - BHpurreb, 19698 ~

34. Storthyngura sp. D. RB Y 6820-6850 ''B'' (1) Be1lJ[eB, BHHorpllloBa, S
Birst.·

DPPIt.
1961a

35. Storthyngura sp. n. 6400-7030 ttAK"(2) - Bom.4», '1975 3
Wolff

36. Storthyngura sp. sp. usIB 6770-6850 "B" (1) Ben_eB, MHpoHOB,7

BonK"'" 6330 ''8''(1) 1977.

37. Syneurioope sp. Kep 8928-9174 ''B It (1) Be1IJIeB, 1966t5 "
Birst.- 1

,"il.iY~~Vi KK
C e Mel C T B 0 Haploniscidae

laW
BHpunreAH, 1971t5 Jl

3a~· HaplQ 6090-6225 "B"(2) 2415 c-3To

I Birtt·:~.l; } ~"bGIotJ
1 39. H·. bru·uni" Menz. et nepP 5986-6260 ttAB"(2) 3909 PdOH nep Menzies, George, 1972
I

t
George ,.,W

5 HpurreAH, 1971 t5 ".2-
I

40 .. H. gibbernasutus KK 6435-6710 ''B''(I) 5035 C-3 To

I
Birst. }11M

41 .. H. hydroniscoides KKJ'~p 6675-8120 ''B'' (2) 4790 c~To BHpUJ'l'dtH, 1971t5; .2-
Birst. RnoH 7370 ''Bu (1) Me)I(OB. 1980 'I

! 42. H. inermis Birst. ICK 8035~8345 ''B''(2) 5005 ~o(JTO BHpurreAH, 1971t5~
I. 1 43. H.. intermedius Birst. KK 6090-6135 ''B tt (l) 5005 N C-3 To TO)ICe 8'

i 44. H.. menziesi Birst. KK 6090-6135 ''B''(1) 5035 C-3 To TO)l(e K
45. H. profundicola Birst. KK.rAP 6090-7710 ''B'' (2) BHpurreAH.1971t5; :l

RUOH 7370 "B" (1) Me)l(oB,1980 &.I

46. H. pygmeus Birst. POM ~ 7280 "AI(" (1) - BHpurreAH,1969a :l
47. H. ultraabysSans 5.yr 1iG- 6920-8006 ''Btt (2) 5HpUlTeIH. 19636 Q,

Bust.
Bon~, 1975 '348. H. cf. unicomis nrptt. 8330 "AK n (l)

Menz. (1)*·
JIB Y49. Haploni.scus sp. n. 6935-7060 ttBn(l) BenJleB, BHHorpa1\OBa,5

Birst.• 70;./ 1961a

50. Haploniscus sp. 2 TOH 10415-10687 t~tt(l) lienJleB, 19666 ~

Bust.-
51. Haploniscus sp. 3 Kep 8928-9174 t1JU(I) TO)l(e 8

BiJst.*
52. Hap~niscussp. n. npPR 7430 uJEpU(I) Wolff, 1979

Wolff
53. Haploniscus sp.sp. HB .xl3 6770-6850 uB" (1) BenJleB, MHpoHOB, 1

C1)HJl fJL-P 8440-8580 UBtt(l) ,.rW 1977a

54. Hydroniscus vitjazi An A~ 7246 t1J"(I) 5461 C-3 To DHpuneRH, 1963a,~

Bust. KK 3A~ 6090-6571 t~tt(2) 1971t5

RnoH :1 6156-6207 t~tt(1)

C-3 KOTn 6096 t1J" (1)

To
55. Hycironiscus sp. Jln 311P 7190-7250 "Bu (1) BenJleR, MHpoHOB, 7

nepP
1977a

56. Mastigoniscus conca- nep P 6073-6281 uAB" (1) 4823 Menzies, George, 1972;

vus (Menz". et George) JJIAJ
Lincoln, 1985

57. M. latus (Bast.) KK 6435 -8400 ''B U(5) 5005 C-3 To DHpUlTeRH, 19716; ~
Lincoln, 1985
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Ta&ul11a 13 (npollon*eHHe J

=q 2 3 I 4 I 5 I 6
7 8

~ e M e II C T B 0 Ilyarachnidae

58. Ilyarachna defecta nepf 6073-6281 "AB"(l) - Menzies, George, 1972
Menz, et George

59. I. kermadecensis Kep 6600-7000 '·'Gal"(2) 4540 Kep Wolfft 1962
Wolff SAp

60. I. kussaJcini Bust. KI<j-l\p 6090-7230 "B" ($) 5461 Y .SIooKHH IiHpWTeAH,1963a, -'
.SInoH 6156-7370 "B"(2) 1970; Me>KOB,1980 if

61. I. vemae Menz. et nepp 6052-6328 "AB"(5) 5742 nepf' Menzies, George, 1972
George 'Verna ft(l)

62. Ilyarac~sp.Birst.· KK 8330-8430 '~"(1) Wolff, 1960, 1962
63. Ilyuachina sp.Birst.· K~ 8928~9174 '~U(l) IienJleB, 19666 I
64. Ilyarachna spa Birst.· To 01-1 10415 -10687 '11"(1) TO)l(e K
65. Ilyarachna Spa Menz. nepP 6324-6328 'Vema"(l) Menzies, George, 1972

et George P-
C e M e it c T B 0 Ischnomesidae

I\W
66. Haplomesus brevispinus KK 6090-6135 '~"(1) 5005 C-3 To IiHpurreRH, 19716 ~

Birst. 'uJ
67. H. concinnus Birst. KK 6090-6135 '~"(1) 4840 C-3 To TO>Ke e·
68. H. consanguineus HB:ta 8800-8830 ''B''(l) Me)l(OB, 1980 C/o

Mezhov
69. H. cornutus Birst. KK 6475 -6571 ''B''(l) IiHplllTcltH, 1960~
70. H. gigas Birst. ~,.~ 6675-8430 "B"(7) IiHplllTcltH, 1960,~

nOH 6156-7370 ''D'' (2) 19716; Me)l(OB, 1980 'I
71. H. profundioola Bitst. KK 7265-7295 ''B'' (1)

'!!-lTo
Ii HpurreAH, 19716 .<.

72. H. robustus Bast. KK 6675 -6710 ''B''(l) 5005 TO)l(e 2'
73. H. thoms>ni(Beddard) KK I 6435-6710 ''B'' (1) 3751 c~To

74. Haplomesus sp. 1 C-s KOl11 6065 "B"(l) rw IienJleB, 19666 I
Birst.· To I I:

75. Haplomesus Spa 2 C-s KOTn 6065 "B"(l) TO)l(e~

I·Birst.· To
76. Haplomesus Spa sp., Hij1:.8 6770-6850 "B"(l) IienJleB, MHpoHOB, 7

\
BonOk, 6330 ''B''(l) 1977a I,

77. Helornesus sp. C-B KOTn 6065 ''B''(l) IienJleB, 19666 I !
Birst.· To I

78. Heteromesus sp.n.A npPIt. 7430-8330 "AK"(l) - Wolfft 1979 I

Wolff UJEP"(l) I
79. Heteromesussp. n. B npp~ 7938 UJEP"(l) - TO)l(e g I

WoUY
51~A'

~ttP

IiHpurreRH, 1960 -'
l

80. Ischnomesus andri- 6156-6207 "B" (1) 4000 Y .SInoHHH fnOH !ashevi Bird.
•

81. I. bruuni Wolff Kep 6960-7000 "Gal"(l) - Wolff, 1956a
I'82. I. elongatus Birst. Byr~ 7974-8006 "B"(l) IiHpurreRH, 19636 ~

83. I. sparcki Wolff Kep
CAY

6660-7000 "Gal"(2) - Wolfft 1956a i
84. Ischnomesus spa B KaAM 6840-6850 "AKU(l) - BonI.4», 1975 3

.!Wolff (9)
~

85. Ischnomesus spa n. npp~ 8330 "AK"(l) - TO)l(e g
Wolff tlW

Ii HpurreAHt 19716 l86. Stylomesus hexatu" KK 6050-6135 "B"(l) 5005 c~To

berculatus Birst. S ",.,r
87. S. inermis (Vanhoffen) Apr A. 6079 ·Y'ema"(l) , 2450 10 AotAHT Menziest 1962

I
KOTniROt( Git "AJ

IiHpurreAHt 19716 ~
t

88. S. menziesi Bast. KK 6090-6135 "B"(l) 4852 C-3 To .J

89. Stylomesus Spa n. KK 6675-6710 "B" (1) TO)l(e g i
~

Birst.*
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Key:
Column 8
9. Vasina, Kussakin
10. Beliaev, Sokolova
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TatS1ullla 13 (npollOn*eHHe)

~
2 I 3 I

4 5 6 7 8 ~
I

Bengea, 19666'90. Stylomesus sp. 1 C-B 1<0111 6065 ''8'' (1) -
Birst.· To

C e~ e It C T B 0 Janirellidae&-
91. Janirella erostIata Eyr 7974-8006 '1J" (1) - BHpWTeRH,19636.2

Birst. .fAp
92. J. fusiformis Birst. RUOH 6156-6207 ''B tt (l) - EHpWTeItK. 1963)
93. J. macrura Birst. KK 6435-7230 , "B"(2) BHpWTeRH, 1963a, .l

h~
19715

94. J. quadrituberculata KK 6150 "B"(I) 5290 c-a To BHpWTeAH. 1963a

Bast.
bo~

·TItP
95. J. sedecimtuberculata 6350-(i450 "HM" (1) 5350 JlnoH GameS, 1983'

Gam6
96. J. spinosa Birst. KK 6435-8430 "B" (4) EHpWTeRa. 1963a, ~

SlnoK~f 7370 "B" (1) t'/tP 19716

97. J. tuberculata'Birst. RUOK p 6380-6450 "HM"(I) 5350 RnoK GamS, 1983

98. J. verrucosa Birst. KK 6205-6215 "B"(I) 5350 RnoK EHpwTeAH, 19716;~
J'(}{J Gam~, 1983

I
99. Janirella sp. HEIa 6770-6850 "B"(I) BengeB, MHpoKOB, 7

I 1. 1977a
, !

C e MeR c T B 0 Janiridae

100. Acanthaspidia curti- lOess 6766-7216 "AK"(2) - BacHHa, KycaI<HH.'1

spinosa Kussakin et 1982

Vasina SC To >ICe g101. A. iolanthoidea Kus- M CKO- 5650-6070 "AK"(I)

salein et Vasina mR
102. A.cf.decorata Han- npPit. 6400-7030 "AK"(2) BonJ4l, 1975 3

sen (?)*.

C et e It C T B 0 Macrostylidae

103. Maaostylis compac- Eyr6'- 6920-7657 "B" (1) EHpWTeItK. 1963~
tus Birst. hi4J

104. M. cmticornis Bilts. K~j> 6225 "B tt (l) 5680 C-3 To EHpurreAH, 1970'

Jlno 6600-6670 "B" (1) M~OB, 1980 It-
105. M. galatheae Wolff C1>H1I p(. 9820-10000 "Gal" (1) - Wolff, 1956a

106. M. grandis Birst. KK 7265-7295 "B"(l) BHpwTeAH, 1970.1

107. M. hadalis Wolff oaK B 7270 "Gar'( 1) - Wolff, 1956a

108. M. longifera Menz. et nepP 5986-6354 "AB"(l) 4823 IIep P Menzies, George,

George 1972

109. M. ovata Birst. KK 6435-6710 "BH(l) oHpwTeRK, 1970.:l

110. M. profundissimus KK 8240-9530 "B"(4) TO)ICe i
Birst.

JIB"111. M. porrecta Mezhov 6433 '11"(1) Me)ICOB, 1988 4f
112. M. vitjazi Birst. oyrB'- 6920-7657 ''8''(1) ill#. EHpurreltK. 1963j:l.
113. M. zenkevitchi Birst. KK 6090-6135 "B"( 1) 4690 C-3 To oHpwTeRH,1970

114. Macrostylis sp. n.Wolff np& 7950-8100 "AK"(l) 5220 npI'R- BonL<I>, 1975 3
115. Maaostylis sp.n. Wolff nB '" 7965 "JEP"(I) - Wolff. 1979

116. Macrostylis sp. Biist.· MapM 10630-10710 "B" (1) oenseB, C'ol<olloBa/O

lc°1J 1960a

117. Macrostylis sp. Birst.* OH 10415-10687 "B" (1) OenJleB, 19666 /

118. Macrostylis sp. sp. HoI8 6770-8900 "B"(2) SenseB, MHpOHOB, 1
B~R~ 6330-8540 "B" (2) 1977a

Map~ 8890-10730 "B" (3)
C1>HJlfPL. 6290-9750 "B" (4)
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Key:

Column 8
11. Kussakin
12. Vinogradova et al.

* Here and further, the asterisk indicates the preliminary analyses of the deceased Ya. A. Birstein
that refer mainly to new species that remain undescribed.

**Preliminary "conditional" analyses (see: [Wolff, 1975, pp. 224-231]).
***All the data about the genus affiliation of the Isopoda indicated in the publication [Beliaev,

Mironov, 1977a] are given in it per the preliminary analyses of F. A. Pasternak.
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• 3.a,eclt H ABnee 3Be3.a,OllKOH OTMelleHbl npe.r::r;»apHTeJIhHble onpe.a,eneHHJI nOKOHHoro R.A. DHpWTeHH8,
OTHOC.RllUIeClI B OCHOBHOM K HOBbIMBHJJ,aM, OCT8BUlHMCII HeOnHC8HHhIMH.

•• npe,tI,BapHTenltHhle ''y.cnoBHble''onpe.a,eneHHII (CM.: (Bom.4>, 1975, c. 224, ]31}).
• •• Bce AaHHbie 0 pOAOBOii npHH8A1le)I(JIOCTH H30no.a" YKa3aHHbie B p860Te (BeJlJU~B, MHpoHOB, 19778],

npHBe,o.eHbl B HeA no npe,tI,B8pHTenltHblM OnpeAe1leHWlM ~.A. fiaCTepH8Ka.

Ta6nHua 13 (oKOlAaHHe)

llep P Menzies, George,
1972

nep P TO)l(e ~

Menzies, Chin, 1966
3 Bom4>. 1975 ~ Wolff, 1979

To >Kef

7 8

BHHorpa,noBa H Dp.,1~
1974 '

n'"C-3 To DHpnrreAH, 1970; ~
Gam8, 1983

nep P Menzies, Frankenberg,
1968; Menzies,
George, 1972
DHpWTeAH, 19636 .(.
Menzies, 1963
DelureB, MHpOHOB, 7
1977a

Menzies,George. 1972

Shin, 1984
Menzies, George,
1972

DHp~aH, 1963a ~

KycaKHH, 1971a II

Me>KOB, 1980 'I

DHpWreAH, 19636,<

Gama, 1983

ntJ
C-3 To DHpWTeRH, 1970 :t

Bon!4>, 1975 3

"W
C-3 To KycaKHH. 1971a II

4823

5005

"AB"(2)

"AK"(I)

'13 "( 1)

'Vema"(I) 5586

nAB "(1)
"AK"(I)

"AK"(2)

"AK"(I)

"HM"(I)
"AB"(I)

"B" (2)
''B''(I)
''B''(I)

''B'' (1)

7200-7216

~
C e Melt c T B 0 Nannoniscidae

DyrR»e..6920-9043 '1J"(3)

KK 6090~135

(.1,'1
KaAM 6800-6850
(D)
llepP 6321 ~328

llep.P 5986-6134

ss
JOC

~~~ 6380
nepP 5986-6134

n.sa.f 6073-6281
K1If'M' 6800
(9)
llPPtt- 8330

k
o nOAOTpJlA Flabellifera

~ e MeR C T B 0 Cirolanidae

nep P 5986-6134 "AB"(I)

k'noAOTpJlA Valvifera

QC e MeR C T B 0 Arcturidae

6090-6135 '13"(1) 5670

135. Cirolana sp.

138. A. zenkevitchi Kus­
sakin

139. Arcturus primus
Mezhov

140. Arcturidae sp.

127. Austroniscoides bou­
gainvillei Bust.

128. Austroniscus acutus
Bitst.

129. Austroniscus sp. n.
Wolff

130. Nannoniscus ovatus
Menz. et George

131. N. perunis Menz. et
George

132. Nannoniscus sp.
133. Nannoniscidae gen.

n. sp. n. A Wolff
134. Nannoniscidae gen.

n. sp. n. B Wolff

~~------+-_3f 4 I 5 I 6

~ C e Melt C T B 0 Mesosignidae

KK3'N 6090-6135 "B" (1) 5005
~noH 6380-6450 "HM" (1)
nep P 5986-6354 "AB" (3) 3372

"Vema"(l)

6yr 13' 6920-7657 "B" (1)
nep P 6002 "Elt" (1)
116%8 6770-6890 '13" (2)
B<Yn-.t(, 6330 "B" ( 1)
C1>H11 P'P'420-7880 "B" (1)

;na. i.. C e Melt C T B 0 Munnidae

JIiIo~ 6380-6450 "HM" (1) -

136. Antarcturus abyssa- KK
lis Bitst.

137. A. ultrabyssalis Birst. KK3"PeP 6435-7230
~DOH 7190
KK 6090-6135

rAP
~noH 7370

124. Aryballurops japoni­
caGamo

125. Munna sp.
126. Zoromunna setifrons

Menz. et George

121. M. vitjazi Birst.
122. Mesosignum sp.
123. Mesosignum sp. sp.

119. Mesosignum latum
Birst.

120. M. multidens Menz.
et Frankenberg



Page 200

TABLE 14. AMPHIPODA

(The division of representatives of Gammaridea into the leading benthic or bottom-dwelling and pelagic lifestyle was mainly based
on the publications: [Barnard, 1962, 1969; Kamenskaya, 1981]; the affiliation of genera to the families is given per [Barnard, 1969] and in
specific cases by later publications [Barnard, 1970; Kamenskaya, 1981]. The abbreviations (Column 4) are given by the catching
implements: T--benthic trawls or bottom grabs, P--plankton nets or pelagic trawls; L--benthic or bottom traps with bait, P--photography of
Crustacea at the bait. For the catches by closing plankton nets, the catch level is indicated, and for the catches by non-closing nets, the depth
range of the open trap to the surface).
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Ta&1H1la 14

'PI3HOlIOl1Ie paKOOftpa3Kwe, HJlK tiokOMU••, - Amphipoda

(Pa~eneHHe npe~C"I'''RTeneA Gammaridea Ha BeAYDUIX AoHHIaIA HmI DpIUlOlDllarA Q:lOH) H nenanrqeclCHA
(fien) of5pa3 *H3HII npo.e~eHO B OCIIOBHOM no pat»",aM: (Barnard, 1962, 1969;KaMeHclCa.. 1981 J i
DpKHlA1Ie*HOCT. pOAOB K CeMeAcrBa.. JUUlI no [Barnard, 1969h B OTJle1lWlWX cnyqux ·DO &nee D03­
JJ;HHM pat50",aM (Barnard, 1970;KaMeHcKall, 1981J. CoKp~eHHWe o&3HAQellHJl opyJJ;HA no.a: T ­
AOHHltl8 TP&nw IIJIH J:tIIO'lepnaTemI, lIn - Dn8HIC1'OIUI" ceTH JI1IH DenanR8CJCHe 'rpM'" n - JlOIIIIWe II1IH
npKtlPlOIWe nOBYUlKH C npHMaHl<oA, ~ - ~1'Orpa~HPOBlHHe PRICOB y DpH..aHKH. AmI nOBOB 38MWlCaJO­
DUlMHCft nnalUC'rOHHWMH ceTJIMH y1(838J1 roPH30H'" nOBa, WlJI nOBOB He38MWJ<aIOlIlHMHCII C8'fJIMH - JJ;Hana­
30H no rnytSlOIe ClCB03HOro nOBa tIP nOBepXHOCTH)

N- BHA 06pS3 Haxo*AeHHe rnyt»)I(e 6000 M PacnpocTpaHeJDIe HC'l'01IIIHK

D/n )1CJ13HH
d HS MelGUDlX my-

C5lD1ax i
. • enoC5 opy- rny&IHa, .. 3/C ('lRC- MHHH- paAOH
~H ~e nOHa- Man'" BCTpe-

b
"OT- nOB. XO*Xle- H8JI qae-

a.. C' J'l0- HHA) my- .->CTH
IBHHa t 9 J1 6HHa, • ~e M J k

1 2 3 4 5 6 7 a 9 10

~ nO.l'OTIU1.l' Gammiridea
,1\ CeMeAcTBo Ampeliscidae nfA)

l. Byblis vitjazi C-3KoT11 T 6096 "B" (1) 5680 c-3To Margulis, 1967
Margulis To

2. Byblisoides KK ~ T 6475-6571 "B" (1) 1560 To Margulis, 1967;
arcDJis C-B KOTn T 6272-6282 "B" (1)
Barnard To KaMeHcKU.

a~tJ
19776

VO~
h C e MeA CTB o Dexaminidae :tJi

3. Lepechinella 1I0H BonK T 6330 "B"(I) 1421 TO,Ho, KaMeHCKaJI,
aberrantis Ao 1981a
(J. Barnard) .'1 .)

4. L.ultraabyssalis JlOH KKrAP T 6475-8015 "B" (2) BHpWl'eAH, BHHOrpa-
Birst. et Vino- .sInoH T 7370 "B"(I) AOBa y 1960; KaMeH-
gradova

.sin 'lAP
CKaJI, 1977B ,

5. L vitrea Kamen- ,nOH T 7190-7250 "B" (1) KaMeHCKaJI, 1977a I
skaya

6. L.wolffi Dahl OH Kep T 6660-6770 "Gal''(I) Dahl, 1959

t\ C e MeA CT B 0 Eusirldae

7. Eusirus bathy- nOH l!lHn PLP~ 7~20-7880 "B" (1) ScheUe~berg,1~5;
bius Byr 8cr 7500-0 "B" (1) BHpwreRH, BHHorpa-
Schellenberg npp~ T 7625 -7900 "A-2"(1) AOBa, 1960; KaMeH-

CKaJI, 1981a ,

8. Rhacho tIopis nOH RBV T 6820-7160 "Gar'(I) Dahl, 1959; Benges 't
flemmingi "B"-(1 ) ~
Dahl KK T 6090-6135 uB" (1) BHHorpa.uOBa, 1961 a;

C!OOl PeP T
KaMeHCKlUl. 1977li~'

9. Rhachotropis 1I0H 7420-7880 "B" (1) KaMeHCKaJI, 19716,
sp. n. 1981a, tS
Kamenskaya •

10. Rhachotropis OH Kep T 6960-7000 nGal "(1) Dahl, 1959
(1) sp.
Dahl··

200
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Key:

Column 8/9

1. (3 catches between 3,000 and 6,000)
2. (3 catches: 4,370-2,960, 3,750-1900 and 4,150-0)
3. Widespread at bathyal and abyssal depths
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Ta(5nHua 14 (npoAoIDKeHHe)

~
2 I~I· 6 7 S 9 10

n
C e Melt C TB 0 Gammaridae l:JJ

11.. Bathycera- ~ BaH B T 7250-7340 nGal"(I) 1165 To,Ho Dahl, 1959;
docus st&- e "B"(I) KaMeHCKaJ(, ,
phenseni tJ . Byr 8G- T 6920-7657 "Bn (1) 1977«5,1981a
Pirlot -r

~
I

12. Metacerado- c.. nOH KK T 7210-8345 "B" (4) BHpu.neIH, ~
coldes vitia· RnoHSAP T 6600-7370 "B" (2) BHHo- 3
zi Birst. et HB .:te> T 8900 "B" (1) rp8AOBa, 1960;
Vinogrado- May't'l T 8215-8225 "B" (1) KaMeUCKu,'
va Rn lp T 7190-7250 "B" (1) 1977B, 1981a

"CeMeAcTBo Hyperiopsidae \
13. Hyperiopsis P nen KK 8500-6000 } "B"(3) KK (3 nosa Me)l(- BHpwrdtH, .;2-

laticarpa !
7000-6000 ~oooH 60(0). BHHOrp~OB,19555, 191L. la

Birst, et Vi- A HB~u. I1n 8480-0 "B" (1 ) 0(3750- 1964,1970 3
nogradov r. PJoK I1n 7200-0 "B" (1) 2400 H 3500-0),

Byra' I1n 8500-0 "B" (1) ~
C.

14. Parargissa arn· en ByrbC# 8500-0 } "B"(2)
BHpurreitH, ~

Dis Birst et Vi- 8150-0 BHHo-,3

nogradov rpBAoB,1960

IS. P.arcuata Bint. KK 8500-4200 } "B"(2) KK (6000-5000) 'xu BHpwreAH,~
et Vinogradov 7000-6000 p~ (5300-0), Ho Blblo- ~

HB1& 6500-0 "B"(I) (3 nOB&: 4370-~ rplAOB, 19555,
ByrB'- 8500-0 "B" (2) 2960,.3750-1900 1958, 1960, 1964,

1:8150-0 H 4150-0) 1970
iY\ 4-

IC e M e it CT B 0 Ischyrocerldae

16. Bonnierella li- T 6324-6328 "Vema "(I) - Barnard, 1964 I

nearis \
J.Barnard In

3AP
CeMeAcTBo Liljeborgiidae I~ .5

17. Liljeborgia RnoH T 6156-,6207 "B" (1) BHl)1U~AH, BH- i

coeca Birst. HO~a.o.oBa.
\
I

et Vinogra- 1960 (

dova

\
1\

9f....~ls'c, C e MeA C T B 0 Lysianassidae

18. Bathycalli- nen Kcp T 6960-7000 "Gal"(I) Dahl, 1959 t
I

soma paci- l
fica Dahl··· ~.. 3 r

19. Eurythenes nOH- HB.r,& T 6770-7850 "B" (1) IJ1Hpo KO p acnpo· KSMCHCKU, I .\

grillis (liell- nen CTpaHeH Ha 5aTHa11h- 1981a
tenst.) pe.~ HLIX H atSHCC31ILHbIX

!e.a rny6HHax
20. Hirondellea OH- Kep T 7640-7680 "Gal" (1) - Dahl, 1959; 3

dubia Dahl ' nen I1JJ 7960-6170 } ~ BHPwTeA:H, BH-
per~ P 9400-0 "B" (3) HO~a.QOB,1960

9120-0

201 .
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Ta«51tHua 14 (npollOIDICeRHe)

~
2 31~ 6 7 8 I 9 I 10

'Co4I P
.:L 5

21. H.gigas Bint. OK- KK lIn ~00-6000 "
DHpwTeAH, BH-

et n~ n~~~~OA HOrpa,a.oB, 19556,

Vinogradov pel. 7250-0 "B" (5) 1958, 1970; Dahl,

8000-0
1959; Wolff, 1976a;

9000-0
Hessler et aL, 1978;

T 8035-9345 ' "B" (3) KlMeHCKaJI, 19778, I
HBll T 6770-8900 UB" (5) 1981a

BonKVO'-~ 8530-8540 "B" (1)

Jln ~A' T 8560-8720 UB"(I)
nanP~ T 7970-8035 "B".(I)

~PL~10020-10190 ''Ga1''(2)S£~'''''£''
, 9604-9806 WfW' (HecK.)

Map M ,nTr-73S3-10S92 "lW" (HeCK.)~
22. Onesimoides ca- Baa & T 6490-6650 "Gal"(I) 1158M Dahl, 1959

vimanus Pirlot Da~aB

23. Orchomene ~ Kep T 8210-8230 "Gal"(I) A6HccaIII. To >ICe 5
abyasorum N A~SSAJ
(Stebbing) ~

.,-,...
24. Orchomene & Map t-\ n 10500 ''TV'(I) Hessler et aL,

(1) Spa ~ p %AJ 1978 :l 3
25. ParaliceDa

.~
en KKSl\p IIn 8000-0 "B" (1) 3700-0 Ho DHpWTeAH, BH-

microps JlnoR IIn 6580-0 "B" (1) HOIpIAOB,1958.

(Birst.' et ... 8Bt& I1n 8480-0 "B" (1) 1960,1964

Vmogradov) " HW 4f ~ 3
P . G DHpwreAH, BH-

26. .tenwpes . i KK Iln 7000-6000 "B"(I) c-3To (HecK.

Olevreux TOH lIn 7300-0 "B" (1) nOBOB Me>ICnY' HOrpaA0B, 1960,

-rOaJ 6000 H 3000. 1970

4400-0),0
Ao (rny6)1(e

&t
1500)

: 'I 27. Schisturella ~ .IlOH Kep T 6960-7000 "Ga1"(I) - Dahl, 1959

pJatheae 1:

Dahl ~
SChel1~Igi 955;

28. Scopelochei.. ~ OR- An AI- Tp 6965-7200 "B" (2)

rus schellen- nen KK I1n 7000-6000 "B't (3) DHpurte H, -

bergi Bint. Pt" 7000-0 "B tl (2) HOrpa,nOB. 1958.

et Vinogra- 8000-0 1960,1964,1970;

dov .1~p T P 6435-6710 "B tl (1) KaMeHC K3J1, 19770 I
RnOH I1Jj 6580-0 tlBtt (1)

'[J 6380-7370 "B tl (3)
HrNH 8000-0 tlBtt (1)

'TON T P 6680-6830 "B" (1)
TOH I1JI 8120-0 "B" (1)

R~Y
T 9735-9875 "B"(l )
T 6935-7060 "Btt (1)

TIP pe- T 7625-7900 "A-2tt

t> (1 )

29. Tryphosella f. .IloH Kep T 6660-6770 "Gal"(l) - Dahl, 1959

bruuni(Dahl) tJ
r"\

~ C e MeR: C TOO Paramphithoidae I
30. Epimeria sp.n. , OR KK T 7210-7230 "Btl (1) KClMeHcKaJI.19776.

Kamenskaya t. RnoH T 6156-6207 ItB" (1) 19816 H JlHqHOe

:rAP coo6111eHHe "-
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Barnard. 1964

Dahl, 1959;
KaMeHCKaJl, I
19776,B

Dahl, 1959;
KaMeHCKaJI, I
19776, 1981a

Dahl, 1959;
KaMeHcJ<ag, I
1981a
Shin, 1984

KaMeHCKaJl, /

1981a

KaM eHCKaJI, I
1977a.6

:l 3
BHJlurreltH, BH-
HOrpa.o;OB, 19556,
1958, 1960,
1964,1970

BHplUTeAH;L
BHHOrpa.u.OB.3
1960.1963
EHpnrreAH,~

BHHorpa.noB3
1960; KaMeH-'
cKaSl.1981a
KaMeHCKaJl, ,
1981a
Dahl, 1959

.l
DHplUTeAH,
BHHorpanoB~
19556, 1958~

1960.1970

1'-'
To,Ho
Ao

~IJJ
c 110.
3 To
\!I

pLP
5300-0 «bHn

9820-10000 "Galn (l)
6180 uGal"(l)

6580-7340 "Gal"(2)
"Bn (1)

6960-9174 "Gal"(I)
"B" (1)

7354-9875 "B"(2)

KK

:rFl~
JlnoH T 7550 "HM"(l)

n
C eM e Rc T B0 Pontogeneiidae

<J>Hn PUrr 7000-9990 "B" (7)

AnAL T 6965-7000 "B"(I)
~p T 6435-9530 "B"(7)
Rno" T 6380-7370 "B"(2)
HE1 I) T 6770-8830 "B" (3)
RnYAp T 7190-8720 "B" (2)
<J>HnIN-PT 7420-7880 "B" (1)
Byr 8G-T 7974-8006 "B" (1)
KelL. T 6620-8300 "Gal"(3)
Jln7AP T 7190-7250 "B" (1)
T&u°IJ T 7354 -8411 "B" (1)

n '
C e MeA C T B ° Phoxocephalidae

nepr T 6324-6328 "Vema"(I) 780

Balia T

Kep T

-r./J
TOH T

nen

nOH

nOH

~~__2__+--_3_~1 6 I 7 ~~__9_-+-__1_0 _

nee MeR C T B 0 Pardaliscidae S
I1n 78oo-4200} Iily6)ICe

8050-4200 "B"(3) 2000
6200-0

P6500-4000 "B" (1)
7200-0 "B" (1)
6500- 0 "B" (1)
OT 7100- P "BU (5)
10500,0.0 0

8500-
60001

rny6>Ke 0 '~B" (3)
7000

If> 8000-0
HB nn 8480-0} "B" (2)

9000-0
Ma.pM nn 10000-0 "B" (1)
TOHO'" nn 9120-0 "B"(I)
Byr&" nn 6080-4050} "B" (2)

8500-0
TOH)l nn 9120-0 "B"(I)
TOH)U nn 10500-0 "B" (1)
KeB. nn 9400-0 "B" (1)
Rn'l"P T 7190-7250 "B"(I)

,.- c!>Hi~T 7420-7880 UB"(I)
.&Jj~l,. PJoKlJ" T 7440-7450 "B" (1)
n~ paR
nOH cI>Hn T

Kep T

31. Halice aculeata nen KK
Olevreux

32.H.quarta Birst. nen
e~ Vinogradov

203

Ta6nHua 14 (npOnOJDICeHHe)

33. H. rotundata
Birst. et Vino­
gradov

34. H.subquarta.
Birst. et Vino­
gradov

38.P. fnagna
Kamenskaya

35. Halice sp. Ka­
menskaya··*·

36. Pardaliscoides
longicaudatus
Dahl

37.Princaxelia
abyssalis Dahl

39. Harpinia abyssa- nOH
lis Pirlot

40.H. spaercki Dahl OH

41.Metaphoxus sp. nOH

42. Bathyschraderia nOH
fragilis Kamen-.
skaya

43. B. magnifica
Dahl
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Key:
Column 8/9
6. (3 catches in the level 6,000-5,000 and 1 at 5,000-4,000)
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Ta«5~ua 14 (npOAolDlCeHHe)

10

Barnard, 1964

BHpWTeRH,l
BHHorpa,o.oBa,3
1960; Barnard,
1969

KaMeRCKaJl, I
1977(5,1981«5
TO)ICe~

KaMeHCKaJl, f
1981a

Barnard, 1964

DHpurrelH. 2.
BHHorpa.aoB,3
1960
DHpWTeAH,~

BIOIOrpUOB3
1955(5, 1970

9

IN
.To, Ho, TO)ICe S
Ao

8

~
KK (3 nOBa B BHpurreRH, J.
ropH30HTe 6000- BHHorpanoB,3
5000 H 1 - 1955(5, 1958.
5000-4000) 1970; BHHo- ~

rpanoB, 1968

2978

"B" (1)
"B" (1)

"Btl (1)

"Btl (1)

ttB"(3)

'''B'' (2)

7600- 7710 "B" (1)

7795-8015 "B"(I)

6290-6~30 "B" (1)

6324-6328 "Vema"(I) -

6380

Or 8000­
8700,o.oP
7000
Or 7000­
8500,0.0 .P
6000
6770-6890

Or6500- "'B"(4)
8500,o.00p

V\
C e Me it CTB0 Stilipedldae

7210-7230 "B"(I)

I1n1P 6200-0
nn) 6750-0

T

T

T

T

T

T

T

p
On

KK

KK

:L~
HE

KK

nen

Den

.nOH

:rAP
)lOR ~ JlOOR

)lOR f KK..
f

)lOR WICK
l
(, P

.nOH nep

r\
pCeMeltcTBO Vitjazlanldae

nn 8000-7000 UB" (1)
Or 8500- UB" (6)
7000,llo f
6000

I& P 7800-4200 "B" (1)
HE nn 8480-0 "B"(I)

~OI¥>TPJlA Hyperiidae
1.(Bce "pe,llCTaBHTenH 3Toro nO,llOTpJUla - nenanNeCKHe <t>OPMbl)

1't=.1, "pCe MeR CT B0 Lanceolidae 5 1N
nen KK On 7000-6000I .rny6>Ke To, Ho BHHorpanoB,3

6500-4300 2000 1957,1962,
7800-4200 "B"(5) 1964,19706;
6200-0 BHpurreRH, ?
8000-0 BHHOrpaAOB,~

1963

9£ l.
54.Vitjaziana gurja- nen

novae Birst. et
VlnogradoY

55. Lanceola
clausi gracilis
VinogradoY

53.Alexandrella
carinata
(Bust. et

Vinogradova)

47 .Andaniexis sp.
Kamen~

skaya····
48.Phippsiella

nipoma
J.Barnard

49.Phippsiella sp.
n.1lCamenskay

50. PhippsieUa
sp.n.2
Kamenskaya

51.Stegocephalus
sp.n.Kamen­
slcaya

52.Steleuthera
maremboca
J.Barnard

204

46.A. subabyssi
Bust. et
Vinogradov

~f-----I~ 6 I 7 I
CeM e RCT B 0 StegocephaUdae

44.Andaniexis nen? nepP T 6324-6328 ''Vema'''(I) -
austraUs IC. Bar-
nard (1)..... P

45.*. stylifer Birst. nen e
et Vinogradov L

"Den,

l
c



Page 205 Continuation

It is additionally possible that the following pelagic species dwell below 6,000 ffi.
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Additionally, close not yet defined Amphipoda were found by Akademik Kurchatov research vessel
expeditions in the trenches: Chile, 7,200-7,720 m [Beliaev, 1972], South Sandwich from 6,150 to 8,116
m [Vinogradova et al., 1974] and Romanche 7,460-7,600 m [Vinogradova, 1974].

* Based on data of O. Ye. Kamenskaya, this species is also known from the KK and Japan trenches.
**Dahl [1959] believes that it is most likely that the only defective specimen belongs to a new species,
and possibly, to a new genus.
***Birstein and Vinogradov [1960] doubt the independence of this species, that differs only slightly from
Scopelocheirus schellenbergi, as well as the substantiated isolation of the genus Bathycallisoma.
However, Bernard [1969] in the summary list of families and genera Gammaridea leaves this question
open, indicating the genus Bathycallisoma as independent (p. 328) and simultaneously noting it as a
synonym of Scopelocheirus (p. 362).
****Kamenskaya [1981a] notes abut the species marked with four asterisks that they differ in a number
of features from the other species of the same genus.
*****The Crustaceans from the Peru trench differ in a number of features from the Atlantic species A.
australis described from the Atlantic Ocean Kapskaya trough from a catch 1,000-0 m [Barnard, 1964]; see
also [Birstein, Vinogradov, 1970, p. 410].
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205

EHpurreRH,~
BHHOrp3.J10B,3
1960
TO)l(e5

BHHOrpa.nOB)
1957, 1960«5,
1968,19706

BHHorpanoB?
1970«5

To >ICe 5

KK,OKono
3500

"B" (1)

"B"(1)

9120-0

7000-0

p
TIn

8500-0

m
nOAOTlulA Hypedidea

p" Ce Me RCTB 0 Seinidae

nn 7750-0 "BU (1)

p
nn

p
nn

V\
pC eM eRe TB 0 Hyperiopsidae

TIn 6900-0 UB"(I)

10tJ
TOH

-etr
Eyr

KK

.-rDtJ
TOH

nen

nen

KK TIn 8500-6000 }nBn(2)
I:~ 7800-4200' .
HE nn 8500-0 "B"(I)
Kep nn 9400-0 "B"(I)

KpoMe Toro, B03MO>KHO, 06HTaJOT rny6>ICe 6000 MenenyIOUlHe nenarH'IeeKHe BH,IlL1

r"nOAOTpJlA Gammaridea

6(( n Ce MeR eTB 0 Eusiridae

Byr nnP 8500-0 "B99(I)

58. Seina wagleri
abyssalis
Vinogradov

59.Eusirella longi- nen
setosa Birst. et It­
Vinogradov f

60. Eusirus fragilis ""'nen
Birst. et 1\
Vinogradov "

, .
c,

nen

Ta6nHua 14 (oKOH1laHHe)

~
2 3

~
6

I

7 8 9 10

56. L'. sphaerica p nen KK TI f' 7800-4200}"B"(2) 4000- KK BHHorpa.noB,3.
Vinogradov f f,Q. 6500-0 3000 :t~ 1957,19706

57. Metalaneeola 1. nen Byr nn 6500-0

}"B" (3)
2000- To,Mo, BHHOrpa.nOB,3 -

ehevreuxi A 8500-0 1000 H Ao 19606,1964
Pirlot G- tON 9000-0 1830-0

t TOH nn 9100-0 } "B"(2)
10500-0

Kep nn 9400-0 nBn (1)
n

SeinidaeCeMeReTBo

64. Seina ehelata
VinogradoY

KpOMe Toro, nOKa He onpeAel1eHHble CinH)Ke 8Mc;I>HnoAbI UbUtH nOHMIHbI 3KCne.tUilUUIMH HI 3/C uAK8AeMHK
KypqaTOB" B *enouax: tlHJ1HHCKOM - 7200-7720 M [BenReB, 1972), IO)I(Ho...CaHABHqeBoM - OT 6150 11.0
8116 M [BHHorp8AoBa HAp., 1974] H POM8HW - 7460-7600 M [BHHOrpI1J.OBa, 1974]

-no AaHHblM 0.£. KaMeHCKOH, 3TOT BHA H3BeCTeH TaK)I(e H3 KK H JInoH )l(enoUoB.
- -,nan.. (Dahl, 1959] C'lHTaeT H8Huol1ee BepOIlTHblM, 'ITO eAHHCTBeHHbIH Aecl>eKTHbIH 3K3eMtl1Ulp OTHO-

CHTCJI K HOBOMy BHAY H, B03MO)KH0, K HOBOMypOAY.
-. -BHpwTeHH H BHHOrpaAOB [19601 COMHeB8JOTCJI B CaMOCTOftTenhHOCTH 3Toro BHAa, nHWh He3Ha'IH­

TenltHO OTnHqalOwerocJI OT' Scopelocheirus scheUenberp, a TaK*" B OOOCHOB8HHOCTH BhlAeneJOlJl poWl
Bathycallisoma. 01J,HaKo BepHap [Barnard, 1969) B CBOA!loM nepetIHe ceMeHcTB H pOAOB Gammari­
dea OCTaBnJl~TnOT' Bonpoc OTKpblThlM, YKa3bIBaJl POA Bathycallisoma KaK caMocToRTenbHbIH
(p.328) H oA!loBpeMeHHo OTMeqaJl ero KaK CHHOHHM Scopelocheirus (p. 362).

- - - -0 BHA8X, OTMeqeHHhlX 'leTblphMR 3Be3AO'IK8MH, KaMeHcKaJl [1981 a] yKa3bIBseT, ~o OHH no pJIAY
npH3HaKoB OTnH'l8IOTCII OT ApyrHx BHAOB Toro )I(e pOAa.

- _. - ·Pa1lKH H3 llepYaHCKOrO *enoua no PMY npH3HaKOB OTnHqaJOTCR OT aTnaHTHQeCKOrO BH,D,a A. austra­
lis, oltHCaHHoro H3 KanCKOH KOTnOBHHbl Ao H3 Yl10Ba 1000-0 M (Barnard, 1964] ; CM. TaK)lCe: (BHp­
WTeHH, BHHorpa.a.oB, 1970, c. 410].

61. Hyperiopsis
anomala Birst.
et Vinogradov

62.Parargissa cur- nen
ticornis Birst.
et VinogradoY

63.P.longipes nen
Birst. et Vinogr.

~---------------~,"'--=---"---=._.----=-:.-~,... ,.. ,. ------ _._--..--_._----'----_.~--_.



iPage 206

TABLE 15. PANTOPODA
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*Turpaeva notes [1974] that P. longituberculata individuals from both deep-sea trenches differ
significantly from representatives of this species from shallower habitats (the abdomen is shorter than the
body respectively by 1.8-2.7 times and 3-5 times).

Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Family
Columnj
1. Turpaeva

TABLE 16. GASTROPODA
(the system of former subclass Prosobranchia is given per Golikov and Starobogatov [1975]

that is divided it into three independent subclasses)
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Key:
a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Subclass
1. Order
m. Family

Column 8

1. Beliaev, Mironov
2. Moskalev
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BenJleB, MHpOHOB. I
1977a (MocKaneB)~

~
MocKaneB,1973

Fage.1956

TypnaeBa. 1971B

To

(\
cTo

n LN
cHo

S
To,tO Ao TypnaeBa, 1974

Typnaesa, 1969

~w+$
C..IJ H}i TypoaeBa, 1971~ 1974
To,~Ao

2450

3239

"Btl (1)

UB" (1)

7370

7370

6090-6135 "Bit (1).

~ nOAKnacc Cyclobranchia

-J.. 0 T P JI A Docoglossa

~ C e Melt C T B 0 Bathypeltidae

Jrn p 8560-8720 "B"(l) 570
JR m

C e MeA C T B 0 Bathysciadiidae

KK.. 8240-9530 "B n (5)
Tol"rJtJ 8950-9020 "B" (1)

6090-6710 "B tt (2)
6052-6150 "AK" (1)

k C e'M e it c T B 0 Nymphonidae

KK J~' 6860 ~ "B" (1) 4915-
ROOH 6156-6380 ''Bit (2) 4985
Baa B 6490-6650 uGaI" (1) 4040

SAP
ROOH

KK

~.P
ROOR

2. .Bonus petrochenkoi
Moskalev

1. Bathypelta pacifica
(DaD)

HaXO>KAeHHe rny6*e 6000 M PacnpoCTPaHeHHe Ha

e MeHltUIHX rny6HHax~

NO n/n BIm *eno6 H1IH rny6HHa, M :l/c ('IIICJ10 MlUIHMam.- paHoH HCTO'lJ{HK

b
KOTnOBHHa HaXO>K,lle- HaR rny6H- BCTpe-

a- d e HHii) ;: H8,M It qaeMOCpt c.I

1 2' 3 4 5 6 7 8.'

9. N. tripectinatum
Turpaeva

• TypnaeBa [1974] OTMeqaeT. 'ITO OC06H P. longitubcrculata H3 060HX rny60KOBOAHhlX )l(enOOOB cy~ecT­
BeRRO OT11HqaIOTCR OT npeACTaBHTeneH :noro BH.Wl H3 MCHee rnYOOKOBO~IX MeCTOo6HTaHHH (a6AC)MeH
KOpO'le TynoBH~aCOOTBeTCTBeHHO B 1,8-2,7 pl38 H B 3-5 pa3).

Ta611H1la 16

liplOxoHorHe MonnlOCKH - Gastropoda
(cHCTeMa 6blBwero nOAKnacca Prosobranchia AaHa no fonHKoBy H CTapo60raToBy

[Golikov, StatobogatoY, 1975] ,
p33AenHBWHM ero ua TpH caMOCTORTeJ11tH1aIX nOAKnacca)

Ta5nHIJ.& 15 .

MOpcKlle DayKJI - Pantopoda

206

3. Colossendeis sp. (ex An AI-
gr. articulata)

4. Pantopipetta longitu- KK
berculata (I'urpaeva) JOC 55

5. Heteronymphon pro.­
fundum Tmpaeva

6: Nymphon femorale
Fage

7. N. bngitarse caecum.
Turpaew.

s. N. procerum Hoek

p I( C e Me it c T B 0 Ammotheidae
t. Ascorhyn_.1?irsteini nep 6040 uAK" (1)

Tur~eva ' ..'~'..' SG
2. A. inflatum Stock MCKOTHJI 5565 -6070 uAK tt (1) 2740

k C e Me it c T B 0 Colossendeidae

6410-6757 ''B It .(l)

rc- B~ H8xo~eHHe rnyt)*e 6000 M PacnpocTpaHeHHe HCTO'lHHJ(

rifn
~

Ha MeHltlDHX rnyf5H-
H8X ~

b *eno6 rnyf5HHa, M 3/c (1IHcno MHHH- paHoR

a H1IH KOT· Haxo*,J:le- Mana-Rail BCTpeqae. .
nOBHHa HHA) rnyt)HH8, MOCTH .,J

d e- f M t, I
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Key:

Column 8
3. Goryachev
4. The same
5. Vinogradova
6. Lus
7. and personal report
8. Vinogradova et al.
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Ta6nHua 16 (npo,non)KeHHe)

~l 2

~I
4 5 6 7 8

/y\ C e Melt c T B 0 Propilidiidae n .. e
3. Propilidium reticulatum KK 6090-6135 uBn(l) 500 CHB MocKaneB, 1977 .;t

Moskalev To

". nOAKnacc Scutibranchia
~ 0 T P H A Dicranobranchia

IYl C e Melt c T B 0 Fissurellidae

lie1lJleB, MKpOHOB, I4. Fissurellidae sp. ~ 6290-6300 UBU(I)
PLP 1977a (MocKaneB) ~

knOAKnacc Pectinibranchia

~ 0 T P JI A Alata

:I""J:. eM e It c T B 0 Seguenziidae
lie1lJleB, MKpOHOB, I5. Seguenzia sp.sp. Rn 7190-7250 UBU(I)

nan? 7000-7170 UBU(I)
1977a (rOpgqeB)3

~&t •
PJoKIO 7440-7450 "B"(I)

J.. 0 T P R A Anisobranchia

h\ C eM e It c T.B 0 Skeneidae
6. Skeneidae sp. C1>HJJ PL.r6290-6330 "Bn(l) BeJVIeB, MKpOHOB, I

1977a
M
C e Melt c T B 0 Trochidae

7. Guttula galatheae Kep 6660-6770 uGal"(I) Knudsen, 1964
Knudsen

8. Trenchia wolffi Kep 6620-6730 ''<;al''(I) 5850 Kep To >Ke If
Knudsen R'1t.C I9. Trenchia (1) sp. PJoKJO 7440-7450 "B"(I) liengeB, MKpOHOB,

n~lJ 7970-8035
1977a

10. Trochidae sp.sp. "BU (1) TO:>Kei
PIO 7335-7340 UBU(I)

J.. 0 T P JI A Aspidophora

'" C e MeA: c T B 0 Naticidae 5
11. Naticidae sp. POM'l 6330-6430 uAKn(l) BHHorpanoBa,1974

J. 0 T P II A Hamiglossa

ft' C e MeA: c T B 0 Buccinidae
12. Calliloncha iturupi Lus KK 8240-8345 '~U(I) nyc, 1989
13. C. salida Lus HBJ:8 6770-6850 '~"(1) nyc, 1978 (,
14; Paracalliloncha ultra- KK 8035-8120 "BU(l) nyc, 1989·

abyssalis Lus
h

15. Tacita arnoldi Lus KK 6090-6135 nBu(l) 5070 c To nyc, 1981
16. T. holoserica Lus 1 P 6090-6135 "Bn(l) nyc, 1971 HnlA-1

~ o~. 6480-6640 UBU(I) ? Hoe c006meHHe
17. T. zenkevitchi Lus nepP 6040 uA1("(I) 5200 nep nyc, 1975 ~
18. Tacita sp.n.Lus KK 7210-7230 uBn(l) t.nyc, (1IIRHoe

co06weHHe) 1
19. Tacita sp.sp. KK.rAP9000-9050 UB"(l) TO)ICe 't

j{nOH 7370 "B" (1)
20. Buccinidae sp.sp. KI£-II,. 6090-8015 "B" (3)

Rno" 6156-6640 "Bn(3) ~
21.· Buccinidae (1) sp. M0<0- 5650-6070 "AKn(l) BHHorpaAoBa H JJ;P.,

THJI Sc; 1974
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Key:
1. Northwest trough
2. Northeast trough
Column 8
1. Beliaev, Mironov
8. The same
12. Lus
13. Moskalev
14. Moskalev
15. personal report
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Benses, MHPoHOBl
1977a

Knudsen, 1964

Knudsen, 1964

J~. 1973··; Bouchet.
Waren, 1985

5enSeB,MHPOHOB,~
1977a

To

MOCKaneB, ,1
nH'lHoe coo«SllleHHe 15
MocKanest(976

Clarke, 1960, 1961

TO)ICe g

Knudsen, 1964

I\W fro,. \~
c~,Tpon MOCKaneB, 1978
To

Voss, 1969,~
MocKaneB, 1976

,~

MoeKaneB, 1976 L

CMte. . H 1IH'UIoe coo6111eHHe t;J
~ TOlKef

ngfd~· To )l(e****
cJ(oe\f~ f
eTo

"

3000

3700

4700

"AK"(I)

.to T P • Po Heterostropha
In C e Melt c T B 0 Aclididae

Kep 8210-8300 "Gal"(I)

~fr- C~ e It c T B 0 Cocculinidae
Byr 6920-7657 "B"(I)

~"BKaRM (B) 6800 "AK"(I)

CAy
KaAM (0) 6740-6780 "AK" (1)
Apr4(l.(Y6079 "Vema"(l)
KOTn""IZ.O~6-U

np...f~ 7540-7960 "JEP"(?)
Ki'AM (B) 6800 "AK" (1)

~ (0) 6740~780nAK"(I)
np pa.. 7950-8100 "AK"(I)

A
A\ 0 T P • IJ. Planilabiata

C e Melt CT B 0 Dathyphytophilidae

HfL (B)5800~500"AK"'(I) 2450

If:aPfL (0) 5900~300"AK" (2)
6740-6780
6090-8120 "B"(2)

np PlL 8330

eft'i
KaAM (B) 6800 "AK"(I)

& (0) 6740-6780 "AK" (1)
KK 6090~135 "B"(I)

Bandabyssia sp.***

Caymanabyssia spina
Moskalev

Cocculina superba
A.Clarke
Coeculina sp.
Fedikovella cayman­
ensisMoskalev

m
C e Melt CT B 0 Piramidellidae

Piramidellidae sp.sp. lI~AP 7230-7280 "D"(l)
nanP 7000-7170 "B"(l)

AI J 0 r p • Po Homoeomopha

C eM e It CT B 0 Eulimidae (= Melanellidae)

Kep 6660-6770 "Gal"(I)

Aenigmabonus kurilo- KK
kamtschaticus
Moskalev

MelanelJa hadalis
Knudsen

Bathyphytophilus ca­
ribaeus Moskalev

Fedikovella sp.n. 1
Moskalev
FedikoveUa sp.n. 2
Moskalev

37. Pseudococculina
sp.n. 1 Moskalev

38. Pseudocoeculina
.sp.n. 2 Moskalev

30.

31.

32.

33.
34.

26.

22. Admete bruuni
Knudsen

23. CanceDarlidae sp.

Ta6nHlla 16 (npo~on*eHHe)

25. Aclis kermadeeensis
Knudsen

35.

36.

29.

o 4 I 5 I 6

~e Melt C T B 0 Cancellariidae

Kep 6660-6770 "Gar~(I)

p
nan 7000-7170 "Bu(l)
BaaS 7335-7340 ~~n(l)

cine It CT B 0 FaSciolariidae

24. Thatassoplanes moet- C-3 l 6096 '~"(l) 3962
chi (Dall) KOTn To

C-B ~ 6272-6282 "BU(I)
KOT1l To

28.

27.
I

, I

'. !
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Key:

Column 2
a. Several species close to the undefined

Column 3
1. Northeast trough
2. Northwest trough

Column 8
14. Moskalev
15. personal report
16. Kantor
17. Sysoev
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Ta5JtHua 16 (npoA01DKeHHe)

209

To >ICe g

MOCKaneB. t~
1Df'IHoe coot)t1leHHe \S
TO)ICe f

,
BenJleB HAP., 1960;
BIDIOrpaAOBa. 1974;'~
BHHorpanoBa HAp.,
1974 l.:a..
BenJleB, MHpOHOB,
1977a 7

TO)l(e r
/7

CbIcoeB, 19885

17
CbIcoeB, 1988a

To >ICe i'

11
CLIcoeB J 1988a

If, 17
KaHTop, CwcoeB,
19R6;7 ,("

KK CLIcoeB. Ka.HTop,
1987 Ii

~ To C!dcoeB,1988a

., It.
CL!CoeB, KaHTop,

1'\ To 17
c To CLIcoeB. 1988a

~ I~'~
c To KaHTop, CLIcoeB,

198611 ,(,
CwcoeB, KaHTop,
1986
To )lCegr

n~ 47
C-3 To C!dcoeB. 19885

;z.eG'PN
PaROH To )ICe g"

144.
An

5525

4370

5502

5035

5005

5740

"B" (1)

"B"(I)

"B" (1)

"B" (1)

"B" (1)

"B" (1)

'1J" (1)

"B"(2)

"B"(I)

'13" (1)
"B"(I)
"B" (1)
"8"(1)
'13" (2) •••••
"B" (2)
"B"(I)
"B" (1) •••••
"B"(I)
"AK·' (2)
"AK"(5)
"AK"(I)

"B"(I)

"B"(I)

6096

6090-6117

7210-7230

6820-6850

6090-7230

ByrD" 7947-8006
nanPL 7000-7170
"BA8 6770-6850
B~:/lG 6330

~Pl~~~~=~~~~OHr"" 6680-6830
TOH 10415-10687
~p 9995-10015
POM ~ 6330-7600
lOeSS 6052-8116

M OcOTHJI 5660-6070
SCi

56. Xanthodaphne bougain-
villensis Sysoev

57. X. '1aevis Sysoev
58. X. palauensis Sysoev
59. X. tenuistriata Sysoev
60. Gastropoda Prosobran­

chia (HeCKOJIhKO BH­
nOB, ()mace He onpe-
neneHHlatX) ~

39. Pseudococculina
sp.n. 3 Moska1ev

40. Pseudococculina
sp.n. 4 Moskalev

;'0 T P II A Toxoglosaa

~ rrc eM e It C'T B 0 Turridae
41. Abyssobela atoxica C-3 KOTn 6096-6127 "B"(2)

Kantor et Sysoev To
42. Abyssocomitas kuriJo- KK

kamcbatika Sys. et Kant. I
43. Benthomangelia abySSGr C-B KOTn 6065

pacifica Sysoev To ~

44. Famelica pacifica C-3 KOTn 6096
Sysoev et Kantor To ~

45. Gymnobela angulos C-3 KOTn 6096
Sysoev To .J..

46. G. latistrlata Kantor C-o KOTn 6096
et Sysoev To

47. KuriJohadalia brevis K~A' 7210-8015 "B"(3)
Sysoev et Kantor $Inoll 6156-6207 "B"(I)

48. K. elongata Sysoev et KK 7210-8430 "B" (5)
](antor I

49. Oenopota reticulosculp- C-B KOTn 6065
turata Sysoev To

50. Oenopotella ultraabyssa- KK
lis ultraabyssalis Sysoev :rAP

ROOH 6156-6207 "B"(I)
51. O.u. aleutica Sysoev AnAL. 6965-7000 "B"(I)
52. Pleurotomella cancellata HBra 6770-6850 "Bn(l)

Sysoev C-3 KOTn~ 6096 "B"(I)
To ~

53. Thesbia unica Sysoev C-3 KOTn
To

54. Tuskaroria ultraabys- KK
salis Sysoev

55., Vitjazinella multicos,. KK ~ 6090-6135 "B" (1)
tata Sysoev C-3 KOTn 6096 "B"(I)

To
Byr B& 6920-7657 ''B''(I)

14. 3aK. 1380

=q_2---+--1_3--+---1_4--+--1_S.-..--6--+--7-+--8_

chn PLP8080-8400

RB Y
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Key:
Column 8
16. Minichev

*A photograph of P. ultraabyssalis was published in the book Research Vessel Vityaz and Its Expeditions,
[1983, Table V, 3].
**V. Ya. Lus in 1973 described a new genus and species Brevisiphonia circumreta Lus, but in 1985 it was
reduced by Bouchet and Waren in synonymy Th. moerchi.
***The genus Bandabyssia was established by Moskalev [1976] for the only species B. costoconcentrica
Moskalev, 1976 that was found in the Banda trench (B, S1. 6783T, 5° 27 's, 131°39'e) at depth 5,700 m.
Judging from the depth, it is quite likely that this species penetrated into the Banda trench also at depths
over 6,000 m.
****In the work of T. Wolff [1979], the findings of this species in the western and eastern parts of the
Cayman trench are indicated as belonging to different species. During subsequent processing of the
material, L. I. Moskalev established that in both cases, specimens of the same species were caught in both
cases.
*****Only empty shells were found.
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Ta~nHua16 (oKOI{1llHHe)

~",,",, 2 ......_3_--t 4__+--__5__....,~~_7_-+- 8 _

BeDJleB, MKpOHOB, 7
1977a

Ie. nOAKJlacc 6pisthobnnchia

.J. o T P • A TectJoranchia

I '" C e Melt C T 8 0 Phylinidae

~To
,,,

CaB KOTD 6065 "B"(I) 2940 MHJIH1IeB,1969

To .tAP
7565-7587 "B"(I) TO)ICe'JIooH

An At. 6410-6757 "B"(I) S
JIB'I A' 6820-6850 "B"(I) Be1JJleB, BHHorpa.ttOBa,

JIB'!""
1961a (MlfHHqeB) / (,

6820-6850 "B" (1) TO)ICe r
~rn C e Melt C T B 0 Retusidae Jt,

C-3 KOTD 6096 "B"(I) MHHlAeB,1969
To
ByrD, 7974-8006 ttB"(I) TO)ICe r

'PC eM e It C T B 0 Scaphandridae CllIAI- If,
CaB KOTD 6065· "B" (1) 285 To (Ko- MHHlf1IeB,1969
To panno-

I BaeM)
CaB KOT1l 6065 ''B'' (1) -St:It TO)ICe g
To
HBta 7305-7315 "B" (1)

69. CyHchna sp. 1 Mi­
nichev

70. Cylichna sp. 4 Mi­
nichev

71. Tectibranchia sp.sp. Hli r~ 6770-6850 ttB"(I)
Jln"lAP 7230-7280 "B"(I)
nan"~ 7000-8035 "Bn(2)
IOCSS 7206-7934 "AK" (2)

MCKOTHJI 5650-6070 "AKn (1)
. .sc.

• CZ>OTorpa4JIUI P. ultraabyssalis 6hlna ony611HK0BaHa B KHHre "HayqHG-HccnenoaaTem.CKoe CYJUlO
"BHTft3." Hero 3KCneAHUHH" (1983, Ta6n. V, 3].

··8 1973 r. B.R. nyc 6bln OlDlcaH HOBblM POA H BH,tl Brevisiphonia circumreta Lus, HO B 1985 r. OK 6bln
cBeneH Byme H BapeHOM B CHHOHHMHJO Th. moerchl.

···Pon Bandabyssia 6bln yCTaHoBneH MOCKaneBblM [1976] WIJI eAHHCTBelUloro Blma B. costoconcentri­
ca Moskalev, 1976, HaiiAeHHoro B )l(eno6e BaHAa ("B II

, CT. 6783T, 50 27'10, 131
0

39'B) Ha rnyt)HHe
5700 M. CYAJI no rny6HHe t BeCbMa BepOJInlO t 'ITO 3TOT BHA npomu< B )l(e1J06e BUAa H Ha rny6HHbi
60nee 6000 M.····8 pa60Te T. Bom.4Ja [Wolff. 1979] HaXO)l(AeHHJI 3Toro BH,tl3 B 38nSAHOH H BOCTO'UlOH qaCTJlX *en06a
KaHMaH yK838HbI K8K OTHOCJlllUIeCJI K pa3HbiM BH,tlaM. B nponecce nocnenYlOlUeK 06pa6oTKK MaTe­
pllan8 n.H. MOCKaneBblM 6blno yCTaHoBneHO, 'ITO B 060HX cn)"laRX (ib11lH nOHMaHbl 0<:06H OAHoro
H TOrO)ICe B1lA8.

·····HaAAeHbI T01IhJ<O nyCTble paKOBHHbI.

61. Phyline sp,. 2 Minichev

62. Phyline sp. 3 Minich.
'63. Phyline sp. 5 Minich.
64. Phyline sp. 6 Minich.

65. Phyline sp.· 7 Minich.

66. Volvula sp. 1 Minich.

:I
67. Volvula sp. 2 Minichev

68. Cylicbaa crispula1

Watson
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TABLE 17. SCAPHOPODA
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Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Order
1. Family

Column d
1. Northwest trough
2. Northeast trough

Columnj

1. Chistikov
2. The same
3. Card file of S. D. Chistikov
4. Beliaev
5. Vinogradova

*Scaphophoda from the deep-sea collections of the Soviet expedition were processed by the late S. D.
Chistikov, but the results were published only partially [Chistikov, 1982a-c, 1983]. I cite the preliminary
analyses of S. D. Chistikov by the Scaphopoda per-station card file that he compiled.
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·06pa60TKa Scaphopoda H3 rny60KoBoAHhlX c60poB COBeTCKHX 3KcneAHUHH npOBO.a;HJlaCh nOKOHHblM
CJl. 'IHC11IKOBblM. HO ee pe3ynbT8TbJ ony6nHKoBaHbJ nHIlIb qaCTHlIHO [ tlHcmKoB, 1982a-B. 1983]. npH­
BO*y npe1J;BapHTenbHble onpeAeneHHJl C..n;. tlHCnlKOBa no cOCTaBneHHoH HM nocT~oHHOH KapTOTeKe
cKa4x>noA.

. k 0 T P R A Gadilida

Costentalina cayma-
Cft'! 1. C e Me. ACT B 0 Entalinidae CAY I1. KaRM (0) 5900-6300 "AK"(I) 5930 KaAM tIHCfHKOB, 19825

nica Chistikov S~p 6740-6780 "AK"(2) NIJ
2. C. tuscarorae tusca- RnoH I 6480-6640 "B"(I) 4995 C-3 To To )ICe J.

rorae Chistikov C-3 KOTn 6126 "B"(I)
To

~
3. C. t. subcentralis C-B KOTn 6065 "B"(l) 4370 To

Chistikov To
4. Entalinidae sp. sp. KK I 6090-6675 ''B'' (2) KapToTeKa c.n. tIM..!

C-3 KOTn 6096 ''B''(1) CfHKoBa*
To
IOC~ 6052-6150 "AK"(I)

N- BHA Haxo)l(,ttemte rny6*e 6000 M PacnpOCTpaHeHHe HCTO'lHHK
ntn

C
Ha MeHhWHX rny6H-
Hax 9

h
>KeJtof) JI11H rny6HHa. 3fc ('Of- MHHH- paAOH t

d KOTJJOBHHa M cno Ha- M8J"[J)HaJI BCTpe- , J
XOHCAe- rny6HHa. ..aeMO- _

d e HIlA) f M it cm J

211

Knudsen. 1964

Ka plOTeKa C.Jl..J.
CfHKoBa*

JJ. S
EenJleB,BHHorpano-
Ba, 1961a; EenJleB,¥
19666; KapToTeKa3
c.n. l.IHCfHKoBa*;
BHHorpanOBa, 1964;&
BHHorpaJl.OBa H np., 5"
1964

. TO)ICe~

"B"(I)6065

CeMeRcTBO?

6900-7000 "Gal"(I)

1.
C e MeA c:r B 0 Gadilidae

6096 ''B''(I)

Ta5nHua 17

IIonaroHorHe MOnnlOCJOI - Scapbopoda

/
C-3 KOTn

To 1.
C-B KOTn
To

I lCe MeA CT B 0 Pulsellidae

C-3 KoTn 6160 ''B''(I)

To 3'IIP
RnoH 6480-6640 ''B''(I)
Eyr B6- 6920-7.657 "B"(I)
C-B KOTn~ 6065 ''B''(I)
To
JIB y 6820-6850 ''B''(I)
POM R. 63.30 "AK"(I)
M CKOTHJI 5650-6070 "AK"(.l}

~c..

7. Pubellidae sp.

6. Gadilidae sp. sp.

5. Siphonodentalium ga- RB Y
iatheae Knudsen

I
8. Scaphopoda (6nH>Ke

He onpeAeneHHble)

j

I
j
------------------
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TABLE 18. BIVALVIA
(The Bivalvia system is given per Skarlato, Starobogatov [1979] with change

per Filatova, Shileyko [1984]; Shileyko [1989]
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Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Superorder
1. Order
m. Family

Column 3
1. Northwest trench
2. Northeast trench

Column 8
1. Filatova
2. Shileyko
3. and unpublished data
4. The same
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Ta&Ullla 18

.QaYC11lop.TWe MOIIJIIOCJCR - BinIYia
(CHCTeMa Bivalvia Jl8Ha DO CKapJtaTO, Crapo60raToBY [1979]

C H3MeHelDleM no <bHnaTOBoA, lJIHnelKo [1984]; lIIHneRKo [1989])

• BHll Haxo*lleHHe rny&.ce 6000 M PacnpoCTpIHelUle HcTO'IHIIK
nfn C Ra MelUtDDlX my-

&max !!

b
.enotS rnytSHHa, M 3/C MIIIDI- paAOH

4. HJIH KOT-' ('lKcno Man" BCTPe- ,
nOBRHa' ROO.- Rail ueMOC'I1I J

cJ ~eHHA) rnytSH-j,e. f H8, M I

1 2 3 4 5 6 7 8

1
~aTOBa, 1976

etootaTOBlIJIHJIeRKo;1..
1984 I
~aToBa, 1958,
1976;Okuuuu,1974,
1982, CPHJIaTOaa, ,
lIIHJ1eAKO, 1984

~

I
C%>HnaTosa, 1964,
1971,1976

I
CPH11aTOBa, 1976

w-rN ,
TO,:I Ho ~aTOBa, 1958,

1976; 0rutani, 1974;
$HnaTOBa,lIIKneRKo, z..
1984 I
~aTOBa,1958,1976

H Heony&tHKOBaHlWe 3
~Hlde

To

To

"B" (1)

"B'" (1)

"B" (1) 3960

"B"(l) 4550

"B" (4)

"B" (1)

"SM"(l)
"SMn(4)
"KM"(l)
"Bn (1)

nVema"(l)

"AK" (1) 5220

"AK" (1)
"B" (2)

"B"(12)

"B" (1)

"B" (1)
"B" (1)

"RM"(l)
"B"(3)
"AK"(l) 3196

't...,. '" I -l.
B H 3 Ao, ~aToBa, 1IIHneAKo,

e..B To 1984
"AIG' (1) 2520 Se.IO-B Ho, To >Ke 'f

-,WIO-3 To

An ilL

KK

KK

POM It..

KK

k HuorpR.Q Protobranchia
.A. 0 T P • .Q Nuculida

I IY\ Ce Melt c T B 0 Ledellidae

C-3 Korn 6096 "B",(I) 3610
To ~

C-B Korn 6065

To fl.,.f(1A
PJoKIO
Chn I'LP

ROOH 3'1*P
CAY

KaAM(B)

SC
M CKOTHJI

6810
8080­
8400

1InoH 3"AP 7350­
7370
6860

1I00H JAP 7350­
7370
6296­
6328
6090­
6710

1I00H SAP 6165­
6207
7500
6090­
6320
6060­
6282
6324­
6328
6330­
6430
6400
6965­
7250
6475­
9335
6660­
7587
5800­
6500
5650-
6070

HBza
C-3 Korn I
To
C-B Korn ~
To
nep P

~'-ji~:~'

>~;.~~.:. .~':'-

2. B.(Bathyspinula) bogo­
rovi (FDatova)

7. B.(B.) vityazi (Fila­
tova)

1. Bathyspinula (Acuti­
spinula) calcar (Dan)

8. Ledella (Ledella)
crassa Knudsen

9. L.(Magaleda)
inopinata
(Smith)

3. B.(B.) knudseni (Fila­
tova)

4. B.(B.) latirostris
Filat. et Schileyko

5. B.(B.) oceanica (Fila­
tova)

6. B.(B.) thorsoni
(Filatova)

212
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Key:

Column 8

5. Beliaev
6. Mironov
7. Vinogradova

* Apparently, species of the ultra-abyssal genus Bathyspinula. The analyses were made before the status
of Bathyspinula was raised from subgenus to genus rank.
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Ta6JIuua 18 (nponOJI)lCeHHe)

~ 2

~~p~
4 S 6 '7 8

1\ I ;L
10.Ledellina convexi- SlnoH 6600- "BU(I) 4820 cTo t!)JmaTOBa,1IlHneAKo,

rostra Filat. et 6670 1984
Schil. e

TO)ICe '-III.L. olivacea FiL 'bm Ck 7720 "AK" (1) 5300 B To
et SchUe ~ ~

12.Spinula sp.sp.* Hli 28 6770- "BU(I) lienseB, MHpOHOB, ,
6890 1977a (ChnaTOBa); I

Map M 7340- "BU (1) BHHOrp8AOB8, 1974

SIn YItP
7450 7
7190- "B" (1)
7250

nan PL 7000- "B" (1)
7170

ChnPLP 6290- "B"(3)

AyVl 9990
PJoKlO 6660- "B" (1)

POM It...
6670
6330- UAK"(I)
6430 I J..

13. ParayoldieUa (Interca- KK 7600- "B" (1) ~aTOBa, lI1HneRKo,
laria) mediana Fit JRP 7710 1985
et Schil. RnoH 7350- "B" (3)

7587
14.P.(ParayoldieUa) angu- MapM 8890- "B"(I) TO)ICe 'f

lata Fit et Schil.
C%)}m Pi.P

8900
8440- "B" (1)

(I)}m PLP
8580

15. P.(P.) hadalis (Knudsen) 10150- "Galt. (1) - KnUdse~1970; 2.
(- Sarepta hadalis 10190 ~H1JaTO lI1HneRKo,
Knudsen)

HliIl-
1985 I

16.P.(P.) idsubonini 8800- "B" (2) ~aTOB~ 1971; J.
(Filatova) 8900 t!)HnaTOB 1IIKneRKo,

Map J1
1985 I it

17. P.(P.) inflata Filat. 7340- "BU(I) tIooIaTOBa, lIhme ~o,

etSchiL ~ 7450 1985
SIn 8560- ,"B" (1)

8720
nan PL 7970- "B"(I)

~J>LP
8035
8440- "B"(3)

CIOOl PLP
9990 I

18. P.(p.) knudseni Fit 9820- "Gal"(I) Knudsen, 1970;~a-
et Schil. (- Yoldi- 10000 TOBa, IIbmeAKo, 1985
ella hadalis Knudsen) ~

I
19. P.(P.) ultraabyssalis KK 8355- ·'B" (5) chn'TOBa, 19711 chna-

(Filatova) 9530 TOB&, 1IIHneRKo, 1985
2O.Parayoldiella (P.) sp. JOe S'S 8004- "AI("(I) - et>HnaTOBa, 1974

n. Filatova VOLe 8116 ~ I "21. Parayoldiella sp.sp. BonK 63jO- "B" (2) lienJleB, MHpOHOB,

nanPL
8540 1977a (~aTOBa)I
7000- "B" (1)

~p~
7170
7610- UBU(2)

9750
• nO-BHJUlMOMY. BJUgaI yn.Tpaa6HCC8JlbHoro pOAa Bathysplnula. OnpeAeneHHJI &.InH· upoBeAeHW AO I

mBlamUIIIII. CTaT)'Ca BathYlpinula c m,ttpO,tl.OBoro 1JP P01JPBoro pasra. 213

- - _. __.. __.__._._-------_.:-;.; -:.; -:"'"--:.::-:'-~~-'----:---_._.~--,:-::~~ .
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Key:

Column 8
8. personal report

** In the work of Vinogradova et ale [1974], these Mollusca are indicated under the name Neilo sp.
*** It is possible that some of these species are from the family Ledillidae (A. A. Shileyko, personal
report).
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. J.
Knudsen, 1970; IIIH-
neRKo,n~oeco-~

o6meRHe

I<I>H1IaTOBa, 1961

l
8 ~ I

Kn~dsen, 1970

5EeJlJleB, 1966(5
(~HJIaTOBa); '/
~HJIaTOBa,1974

/

Knudsen, 1970

I
~aToBa, 1974

~ . S-
Be1uleB, 1966(5; Be-
MeB, ·MHpOROB,~
1977a (CI»H11aTOBa);/
CIOO1aToBa, 1974

I

Knudsen, 1970

Een~, 19666
I (c!)HJlaToBa); cJ)H-1

naTOBa 1974
EenJle;tBHHOrp~o-7
Ba,~aToBa,1960

I

s-
EengeB, 19665;

5' EengeB, MHpOHOB, ,
1977a (cJ)H11aToBa) I

76

"Gal"(1)

"B" (1) .

"B" (1)

"B"(2)

"B"(1)

"B" (1)

"B"(I)

"AK" (1)

"B" (1)

ttB"(I)

"B" (1)
"B" (1)

"B" (2)

"~'(2)

6475- "B"(2)
8430
5650- "AIC'(1)
6070
8210- "GalU(I)
8300
6065 "B" (1)

6875 "AK" (1)
10415- "B"(1)
10687
8928­
9174
6820- "B" (1)

~ 6850
C e MeA C TB 0 Tindariidae

6296- "B" (3)
7286
7210­
7230
6770­
6890
6065­
6282
6960­
7000

3

KK

AnAL

HBTB
~

C-B KOTn
To
Kep

Kep

Kep

.2­
C-s KOTn
To
JOC .s:s'
TOR TtJAJ

An AL

Kep

~H1l PLP

IJ~~
~C

M CKOTHJI

Ta(5nHUa 18 (npo~01DKeHHe)

KK

SC
M CKOTWI

I 4 I 5 I
.:r~p M C e MeR C T B 0 MalletHdae

JlnoH 6156- "B" (1) 1977
$~ 6207

IOC 7200-
7934

KK 6860-
~ 7230

SInOR 7565-
I 7587

C-3 Korn To 6096
~C.gKom 6272-

To 6282
nan ~'- 7970-

8035
6290- . UB" (2)
7880
6660­
6670
5650-
6070

~C e MeR C T B 0 Nuculanidae
6660- "Gal"(2)'
7000
7246

SLLBfJ{iDElf"
32. nOAoTpHA Nuculina

fam., gen, sp.?
(= Phaseolus faba
Knudsen)

• • B pa60Te BHHOrp8Aos3 H AP. (1974] 3TH M01J1JIOCKH )'K838HW IlOA H83BaHHeM Neilo sp•
•• • B03MO>ICHO. K8KHe-TO DHAbI H3 ceMeHCTBa Ledellidae (A.A. IIIKneiiKo, nH1lHOe coo5~eHHe) •

214

31.Tindaria sp.sp

29.Nuculanidae gen.et
sp. nov. Filatova

30. Nuculanidae gen. et sp.
nov. Filatova

27.Yoldia kermadecensis
Knudsen

28.Yoldiella sp.sp.•••

25. NeUonella hadalis
Knudsen

26.NeUonella sp.sp.

24. MaUetia sp.sp.

22. Malletia cuneata
(Jeffreys)

23. Malletia sp.n. Fllat··

~\ 2
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**** Pourtalesia heptneri Mironov were found attached to sea urchin spines.
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Ta6nHua 18 (nponOJDKeHHe)

~ 3 I 4 5 I 6 7 8

k Ha,ttOTpIlA Autobranchia

A.. 0 T P R A Lucinida
MCeMeAcTBO Montacutidae (,

33. Montacuta sp.sp.···· BaH!> 7130- "BU(2) MHpOHOB, 19786

PI..P 7340 S
34. Montacutidae sp.sp. C!>Hn 6290- "B" (2) Be1UleB, MHpOHOB,l"

8580 1977a (~aToBa)J
trl

~
CeMeAcTBo Mytilidae

35. Dacridium sp. 6050- "AJ(" (1) CZ>H11aTOBa, 1974 {

6150
ty\

SliP CeMeAcTBo Thyasiridae S
36. Axinopsis sp. jlnoH 6156- "B" (1) Be1UleB, 19666 (C%>Hna- I

6207 TOBa)
37. Axinulus afC. pygmaeus JIB Y 6820- "BU(1) C!>HnaTOBa, 1961 I

Dall 6850
38. Axinulus sp.n. Fila- JIB Y 6841- "B"(2) To >Ke4

tova Toll 7060 $' 7
39. Axinulus sp.n. Filat. TOH 10415- ttB tt (1) BeluleB, BHHOrpaAO-

10687 Ba, cIootaToBi' 1960
Kep 8928- UB U(2)

10015 .s
40. Axinulus sp.sp. Anh~ 6460- "B" (2) BengeB, 19666;

7285 S BenseB, MHpOHOB,"
J<K 6150- "B" (2) 1977a (C!)H1laTOBa) I
3lfP 9050

RnOH 7350- "B"(2)

V,Le 7587
BonK 8530- "BU (1)

nan PL
8540
7000- "B"(I)
7170

Byr Be:;. 7974- "B"(2)
9043

Kep 9995- "B" (1)
10015

j. 0 T P $I A Pectinida
rAc e M e it C T B 0 Limariidae $

41. Lima sp.sp. KK 9000- "B" (1) BenJleB, 19666

i"P 9050 (C!)H1laTOBa) I
nOH 6156- "B" (1)

6207
I1B18 9715- UB U(1)

9735

BHT " 6135 UB" (1)
tY\
CeMeAcTBO Pectinidae

42. Cyclopecten Kep 6620- "Gal"(2) Knudsen, 1970
(Hyalopecten) 7000
hadalis Knudsen SC: I

43.Cyclopecten sp. M CKOTHJI 5650- nAl("(l) ~aTOBa, 1974
6070

••• ·OfSll8py*eHhl npHKpelDleHHLlMK K HrnaM MOpCKHX e.eA Pourtalesia heptneri Mironov.
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*****These species were previously known only in shoal findings. Whole specimens of both species
were found in the Banda trench in Pandanaceae that were brought to the surface.
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l
Ta(5JD11la 18 (DpOJlOJDICeHHe)

~
2

Is~
4 5 6 7 8

I
44. Delectopecten JI H 6156- "B"(I) 18 To ChnaTOaa, 1961;

randolphi 6207 $BenJlea, 1966(5
(Dall) lIB&.( 6820- "B"(I) (4)HnaTOaa) I

6850
45. Delectopecten sp. ICK 6860- "B"(2) SSenJlea, 1966(5

8100 (4)HnaToaa) I
46.Propeamussium sp.sp. AnA~ 6410- '''B" (2) TO)ICe "1

7246
KK 7210- "B" (1)

7230
Byr BG- 7974- "B" (1)

8006
Hr Hit 6680- "B"(I)

6830
47•Pectinidae sp. POM "'" 6330- uAK"(I) BHHorpanoaa,1974 7

6430

,e 0 T P • A Venerlda

m C e MeR CT B 0 PhoJadidae I
48.XYlopbaga grevi BaH 'a 7250- "Gal"(I) S4S ~o- Knudsen, 1961

Knudsen 7290 Mand-
CKH'A
apxH-
nenar

49.X. badalis Knudsen Kep 6660- "Gal"(I) To )ICe Lj
;l 6770 S!. 50.Xylophaga sp. C-u Korn 6272- "Btl (I) BenJlea, 1966(5

I, To 6282

CeMeRcTBO Teredinidae* * *** ;t,NI~ 51. Bankia carinata BaH a ~O'A.
" 7250- "Gal"(I) e1IKO- TO,Ho, Knudsen, 1970

(Gray) 7290 aOAle Ao LN
: 52. Uperotus clavus BaH 8 7250- "Gal"(I) To iKe TO,Ho To )ICe ""

(Gmelin) 7290 7Ue
~",e

CeMeRcTBo Vesicomyidae
I
~ i • 53.Vesicomya bruuni Kep 6620- "B" (I) 5850- Kep ~lUlaToBa, 1969; /

FUat. 9174 "Gal"(4) 5900 Knudsen, 1970
54,.V. profundi Filatova AnR4 7246 "B" (I) cJ)unaTOBa, 1971 I

KK 7210- "B" (9)
9050

55.V. sergeevi Filatova KK 6090- "B" (11) TO)Ke .;
9530

56. V. sundensis (Knudsen) JIB 'I 6820- "Gal"(I) Knudsen, 1970.;

$'" P 7000 "B"(2) C1)wraToaa. 1961 I
57.Vesicomya sp.sp. JlnoH 6156- "B" (3) Benses, 1966(5;$

llDL.~
7587 S BenseB, MapOHOB,"

onK 6330 "Btl (1) 1977a (cDHIJaTOBa); I
MapM 10700- "B".(I) BHHorp~osa,1974 7

10730
POMR 6-330- "AXU(3)

7600

• • • • • 3'IH -HAW paHe.e f5W11H H3Becnw ron&KO no MeJIKOBO,tUIWM HaxO*J;lemUIM. B *enof5e D8II.Aa Ue1Ihle
3lC3e~.pw O&HX BHAOB f5h111H H~ellltl Bno~ co Wla nnoAax naHnaHYca.
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Key:
9. Ivanova
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TaOOHUa 18 (oKoH1WIHe)

~ 2 3 I 4 I 5 I 6 7 8

t< HaAoTpQ Septibranchia

1. 0 T P R A Cuspidariida

tnc e Melt e T B 0 Cuspidariidae

58~tuspidariahadalis BaH e. 6580- uGaln(2) Knudsen, 1970
Knudsen ~ 7210 S I

59. Myonera sp. C-B KoTn 6065 "B"(l) BengeB, 1966() (cJ)HJla-

60. Cuspidariidae sp.sp.
To .:tap

7565-
TOBa) !)

JlnoH nB" (1) BelUleBj 1966();

VDL.(., 7587 SBenJleB. MHpoHOB, "
BonK 6330 "B" (1) 1977a (cJ)HnaTOBa); I
Map 11 8215- "B" (1) BHHorpa.a.oBa. 7

8225 1974

Jln VR·' 7190- nB" (1)
7250

nan plt~ 7970- "B" (1)
8035

cJ)H11 PLP 6290- "Bn(4)

PJol<YtA.. 9990
~IO 6660- "B" (1)

6670
Byr~~ 7974- nB" (1)

8006
POM R... 7460- "Al(" (1)

7600

Q. 0 T P R A Verticordiida

rt\C e Melt e T B 0 Verticordiidae I
61. Laevicordia sp. JOC~S 6050- "AJ(n (1) cJ)wyaToBa. 1974

6150 .r
62. Lyonsiella sp.sp. KK 8175- "Bn (2) BenJleB, 19666

.1- 8840 (~HJlaTOBa) I
C-B Korn 6272- "B" (1)
To 6282

HBaROBa, 1977 r63. Polycordia (Anguste- KK 8185- "Bn (1)
branchia) extenta 8400
V.lvanova

64.P.(A.) laevigata V.Iva- KK 8060- "B" (3) TO)ICe ¥ l
nova 8400 j

65.P.(A.) maculata KK 9000- "B" (1)
V.Ivanova 9050

66. P.(A.) rectangulata KK 8175- "Bn (4)
V.Ivanova 9335

67. Polycordia (A.) sp.1 KK 8610- tlB" (1)
V.lvanova 8660

68. Polycordia (A.) sp. 2 KK 8175- "B" (1)
V.lvanova

nepP
8840

"69.P. (Latebranchia) ovata 6040 " AKn(l) 5740 eTo
V.Ivanova

C%>HnaTOBa, 1974 I70. Polycordia sp. JOCSS 7200- 'tAK"(l)

.sc 7216
M CKOTIUI 5650- "AK" (1)

6070 .s ,
71. Polycordia sp. <looI PLf 6290- nB" (1) Be1lJleB. MHpOHOB.

6330 1977a (~HnaToBa)J
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TABLE 19. SIPUNCULA
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Key:
a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Family

Columnj
1. Murina
2. Trip logs

* A. Bruun [1955] indicated that Sipuncula were also caught in the Kermadec trench at depth 8,200 m,
but this is probably an erroneous indication since Sipuncula were not indicated [Wolff, 1960] in a more
detailed list of the catch composition from this station (Galathea, st. 649, 8,210-8,300 m).
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i:
. III
I ~ I;

:H~

. !\'t
'/i. l~.,',,- 1,1

il ~·.1
r :.;'1' f.
1 ",

i)1

Ta«5mm.a 19

CJD1YHKYmIJXW - Sipuncula

M- ~ Haxo*AelDlO rny&lce 6000 M PaenpoeTPaHeJDIo Ka HcTo'IHHJ(
n/n C

MelGWHX rny&ma'?,

*enot) rny&ma, 'Ie f MHHH- POOH

b HJ1H KOT- M ('IIIeno M81IWIali BeTPe'l8e- •0- nOBHHa ROO)l(- myt)H- Moenr

"dl eo Aemdt) Ha, M i)- .
•

i( C e MeA C T B 0 Golimgiidae
It~ I

1. Golfingia (Golimgia) KK 6090-6135 "B"(I) 75 C-3 To, MypHHa, 1971
anderssoni (Theel) AlIT AfiT I

2. G.(G) muricaudata KKJ'AP 6090-6860 "B"(4) 150 Ao,To, MypHHa, 1964, 1969,
(Southern) RnOH 6156-6214 "B" (1) ART AliT 1971 I

3. G.(Nephasoma) KK 6090-6135 "Bit (1) 9 Ao, H<>,tll MypHHa, 1971
improvisa (Theel) To ~N /

4. G.(N.) minuta (Ke- KK~AP 6090-6710 "B"(5) 0 To, 0, MypHHa, 1958 a, 6,
ferstein) ,SInoH • 6380 "B" (1) ApK, AlIT 1969, 1971, 1974

C-B'XOTlI 6065 "B"(2) A~c. ~,n
To
lOeSS 6052-6150 "AK"(I)

se; M CKOTWl 5650-6070 "AK"(I) %.#11 /
5. G.(N.) schuttei KK 6090-6235 "B" (1) 0 To,Ho, MypHHa, 1971, 1973

(Augener) tIHnC~ 7000 "AK"(I) 510 Ao I
6. G.(N.) seetfie Murlna IOC-SS 6052-6150 "AK"(l) - - :%0 MypHHa,1974
7. Phascolion lutense AnAL 6296-6328 "B"(I) 1820 ~To,~o, MypHHa, 1957, 1961,

Selenka KK3AP 6090-6860 "B" (5) 10 Ao 1969, 1971, 1974
RnOH , 6156-6207 "B" (1) .s /

C-B KOTn 6065-6282 "B" (2)
To
,SIB'! 6820-6850 "B"(l)
IOCSS 6052-6150 "AK"(I)

" I.
8. Ph.pacificum Murina AnAl- 6296-6328 "B"(I) 1330 eTo, MypHHa, 1957, 1969,

KK SAP 6090-6860 "B" (4) ..s 10 Ao, 1971, 1974
JlnoH , 6600-6670 "B" (1) AlIT
C-B KOTn 6065-6282 UB" (2) I4H1'
To .s-c

5650-6070 "AK"(I)M CKOTWI
9. Sipuncula* AnAL. 6520 "B" (1) PeRcoBbIe *ypHaJIbI; ~

(6nlOKe He onpeA&
ilb.tP

7298 "1W"(I) Frankenberg, Menzies,
lIeHHLIe) 6600-6670 "B"(l) 1968; Iumars, Hessler,
h.t tI-6/1 ',.~ nepP 6040-6229 "AK"(l) 1976

"AB"(l)

•A. BpyYH [Bruun, 1955] yKa3aJI, trro cHnyHKy1IHA8 6bIna T8J<:*e nOHMaHa B *eno6e KepMap;eK H8 rny6n­
He 8200 M, HO, BepOJlnlO, 3TO YK838HHe o1lDl601lH0, T8K K8K B 60nee no.o;po6HOM CnHCKe COCTaB8 ynon3 C
3TOH CTaHJJ;HH ('TanaTeJl", CT. 649, 8210-8300 M) CHnYHKY~He YKa3aH8 [Wolff, 1960].
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TABLE 20. ASTEROIDEA*
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Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Order
1. Family

Column 3
1. Northeast trough
2. Northwest trough

Column 8
1. Korovchinskiy
2. Beliaev
3. The same
4. Vinogradova
7. Mironov
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1:

Menzies et al., 1959;

Koehler, 1909; Madsen,
196Ia; E'eIDIeB'~985a
EeIDIeB, I985a.)..

Wolff, 1960; Madsen,
I96Ia;~ 4
EeIDIeB, BIDIOrpaAOBa,
I96Ia;
Suyehiro et aL, 1962; ~
Menzies, 1963; Ee1UleB,
19666, 1972, 19856;

If BHHorpaAoBa HAP.,
1974; EeIDIe~Hpo-1
HOB, 1977 a

219

~N .<
To, Ho EeIDIeB, 19666, 19856

.IAI
To,Ho,
Ao
ART
4NI

w ~
3 To EeIDIeB, 19666, 1972

TO)ICe 3

Kep Madsen, 1956b J
MCKo- KOpOBtlHHCKHA, 19766
TWI

Sc. LCmche et al., 1976

IIW I
C-3 To KOpOBtlIDIcKH1t, 1976 a

It -ZIJ .:t
CTo, Ho EeIDIeB, 19666

7A.D"~H
KOTn
3enM
Z~

2418

3949

"B"(I)

"B"(3)
"B"(5)
"RM" (1)
"B" (2)

''Vema''(I)
"Elt"(I)
"AK" (2)
"llM"(I)
"Gal"(I)6620-6730

6296-7246
6090-6860
6700-7340
6770-6890

6006-6328

Kep

HrJ./H

k 0 T P JI A Brisingida

..t C e MeA CT B 0 Freyellidae

~,fp 6205-6860 "B"(2) 4890
ROOH 6156-6207 "B"(I)
C-B Keirn 6272-6282 "B" (1)
To
Kep sa 6180 "Gal"(I) 5850
M CKOTWI 5650-6070 "AK"(I) 4664

1. Freyella kurilo­
kamchatica
Korovchinsky

N° BHA H8xo~eHHe rny6>Ke 6000 M PacnpocTp8HeHHe HCTOllHHK
n/n G

Ha MellbWHX rny-
6HH8X 9

{L b *eno6 rny6HJt8, '3/c MHHH- paHoH
HJIH KOT.. M ('lHcno MaJ'IbHaR BCTpe-
nOBHH8 HaXO*Ae- rny6H- 'l8eMOCTH ..

II e. HHii) f~ H8,Mh i J

1 I '2 3 4 5 6 7 8

I

Ta6nHUa 20

MopcKHe 3Be3,ttb1 - Asteroidea·

1o. Eremicaster crassus
(Sladen)

11. E.vicinus (Ludwig)

HEN8 7875-8260 "SpFB"
(2-cI»)

Eyr JIG- 7847-8662 "SpFB"
( l-cI»)

6758-6776 "SpFB"
(I-cI»)

It. 0 T P II A Paxillosida

i). .tC eM e ACT B 0 Astropectinidae

C-3 KOTn 6096 "B" (1) 3930

To .:t
C-3 KOTn 6096
To

I J. C eM e ACT B 0 Porcellansteridae

7. Abyssaster tara C-B KOTn 6272-6282 "B" (1) 3200
(Wood-Mas. et Alcock) T~"O~.;t

8. Albatrossia richardi K'oTn 6035 "PrAI"(I) 5600
(Koehler) 3enM~

9. Albatrossiasp. AnAL I 6296-6328 "B"(I)
C-B KOTn 6065 "B" (1)
To
AnAL. I 6296-6328 "B" (1)
C-B KOTn 6065 "B" (1)
To
An/fL.
KK 311P
.HOOH
HEXa
nep P

5. Dytaster inermis
Sladen

6. D.sp.(aff. nobilis
Sladen)

2. f. mortenseni Madsen
3. F.nlutabila

Korovchinsky
4. Frcyellidae sp.sp.
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Key:
Column 3
1. Northeast trough
2. Northwest trough

Column 8

5. Moskalev
6. Pasternak

*Family Freyellidae were isolated by M. Downey in 1986. The division into orders is from D. B. Blake
[1987].
**Tentative determination from hillocks noted on underwater photographs obtained on silt with broad
crater-like hole.
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~
Ee11JleB,1974

Lemehe et al., 1976

Lemehe et at, 1976

.l
nenses, 19696, 1985a

TO)ICe .a

:l. .4f
neMeB, 1972; BR-
Horp~OBa HAP., 1974

.:l S
nenseB, MocKaneB,
1986 4
Madsen, 1981; neJIJl­
eB,1985a

Madsen, 1956b

~
Eenses, 19666,1972;

/;, llaCTepHaK, 1968; BH-'-'
HorpaAOBa, 1974; BH- '"
HorpaAOBa HAP., 1974;
Lemehe et al., 1976;

~ BeJUleB, MHpOHOB, 1
1977a

eTo4995

"B" (8)
"B"(l)
"B" (1)
''B'' (1)
''B''(l)
''B''(I)
"SpFB"
(l-CI»
uB" (2)
uBn (1)

"SpFB"
(1-CI»
"B"(l)

"Gal"(I)
"B"(2)
"AK"(I)
"AI("(I)
"B"(4)
"B"(1)
"B" (1)
"B" (1)
"B"(2)
"B" (1)
"B" (1)
"AK"(I)
"B" (1)

I. C e M e it C T B 0 Pterasteridae

6660-6770 "Gal"(l)Kep

KK.rA p 6090-8400
JlnoH 6380
HB z& 6770-6890
BonKVo'-<,7584-7657
JlnVAP 8560-8720
Ilan PI- 7000-7170
IIaJI PL 8021-8042

Chn p,p 8440-9990
Eyr at;. 6920-7657
Hr NH 6758-6776

2

20. Hymenaster blegvadi
Madsen

21. Hymenaster sp.sp.

"SpFB"
(1-CI»

HrNH 6758-6776 "SpFB"

k (l-CI»

o T p II A Valvadda

PI... 1.C e Melt e T B 0 Goniasterldae
IIan 8021-8042 "SpFB"

k (1-~)

o T p R A Velatida

~( J. C e Melt e T B 0 CaymanosteDidae

19.CaymanosteDa KaAM (0) 6740-6780 "Al("(I) -
spinimarginata Belyaev

18.? Lltonastet sp.

Ta6mm.a 20 (npoAOlDlCeHRe)

I 3 1
4 I 5 ~~7--+--_8_

C-B IoTn 6272-6282 "B"(I)
To
JIB y 6433-7000

IOC SS 6052-6150
SGN CKoTHJI 5650-6070

12. Lethmaster rhipido- PIoklO tlVU 6460-:.7540
phorus Belyaev «hIt PLP 7420-7880

13.PorceUanaster ivanovi Bon~eL.C. 7584 -7614
Belyaev jIn VA P 8560-8720

I!Af P~ 7000-8035
14.PorceDanaster sp.sp. An C-B 6296-6328

J<orn To 6065
IOC~ 6052-6150

15. Styracaster longispinus An AI.. .6296 -6328
Belyaev et Moskalev t:lIy

16.Styracaster sp.n. RaRM (0) 6466-6600 "GU"(1)
(=S.elongatus sensu
Madsen, 1981)

17.? PorceDanasteridae~· HEN' 7057-7078

C-3~OTn 6096
To J

POM R 6330-7600 "AK"(4)
IOC$S 6052-6150 "AK"(I)

·CeMeAcTBo FreyeWdae BWAeneHO M. ,I(oYHeA B 1986 r. [Downeyt 1986]. ,I(ellelDle HI 0TPIlAbJ no
~.B. BneAKy [Blake, 1987].

··OpeJXl10nO*HTen:z.Hoe onpeAeneHHe no 3aMe'mhIM H8 no,D;BO~X cIJoTorpacIJHllx, no1I)'1lellJlWx Ha H11HC­
TOM rpyHTe, 5yropKaM C IIIHpOKHM KpSTepOBH.tUUaIM OTBe~THeM.

i'
j ~ :
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TABLE 21. OPHIUROIDEA
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Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Order
1. Family

Column 3
1. Northeast trough
2. Northwest trough

Column 8
1. Beliaev
2. Litvinova
3. Mironov
4. personal report
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H- B~ Hlxo*Z.\eHHe rnyfblCe 6000 M PlcnpoCTplHeJDIe HC101IIIIIK

n/n
C

HI MOIBDDlX rny-
&max ~

a. b *e1Iot) H1IH rny6HHa, 3/c MHHH- PaHOH .
KOT1JOBH- M ('lHcno M.a1Ib- BCTpe- JHI HIXO*- Hlft Qe,-

d e ne'f rnyt)H- MOC11l

HI,M h ' .
t

1 2 3 4 5 6 7 8

:1.11
AO,Ho,
To

{ e MeA C T B 0 Ophiuridae

221

4
nHTBHHOBa, 1971····

~
IbmumoBa, 1971
(Paterson, 1985)···

J1IHTBHHOBa, 1971

I ~
SenseB, nHTBHHOBa,
1972

Koehler, 1909

I a
BeJUleB, nHTBHHOBa,

1972 I ..&
BenseB, MHpOHOB,
1977a; nHTBHHOBa, ~
nH'lHoe COOC5llleHHe C/

~ nHTBHHOBa, nH'lHoe
co~5weHHe Ii
Lemche et al., 1976

I .:l
EenseB, nHTBHHOBa,
1976

Koehler, 1909;
Madsen, 1951;

VlHTBHHOBa, 1975

~ nHTBHHOBa, nH1Ufoe
co06meHHe I(

Ao

AL
An

n
cTo

"cTo

"c Ao,
SJO Ho

6065-6282 "B" (2)

6810 "B"(I) 1950
6096 "B" (1)

6065 "B" (1)

6810 "B" (1) -

6096 "Btl (1)

6090-6235 "B" (2) 5027
6390 "B" (1) (2507-

2607)··

KK .:rAP
RnOH

fa
C-3 KOTJI

To I
C-B !(OTJI

To /tyl.l
PloKlO .1
C-3 KOTJ1

To I
C-B KOTJI

To It'-ltl
PJoKIO

~ e MeA C T B 0 Ophioleucidae

Eyr a<r 6920-8006 "B" (2) 5740
HfNH J 6680-6830 "B" (1)
C-B KOTJI 6065 "B" (1)
To

Ta()nHUa 21

Ocj)~YP"1 - Ophiuroldea

~ 0 T P JI A OphJurae

1 C e MeA c T B 0 Ophiacanthidae

KOTn 3enM 6035 "PrAl"(I)-
Ttt.ottf,.", 21-1

KK 6090-6235 "B" (2) 800

HB %B 6770-6850 "B" (1) 2644·

C-B KOTn (6065 "B" (1)
To
HBIa 6770-6850 "B" (1) -
~ ,,,-p 7420-7880 "B" (1)
Hfllii 6758-6776 "SpFB"

~ (1-cJ»

C e MeA c T B 0 Ophiodermatidae

1OCS.s 6052-6150 "AK" (1)

An AL. 6965-7000 "B" (1) -
KK

SRP
6675-7295 "B"(3)

RnOH 6156-6207 "B" (1)
.HOTJI 3enM 6035 "PrAl"(l) 2268·
7A,,.1;1; 'Z.M

npp~ 5890-6035 "AK" (1)

12. A. vitjazi Litvinova

11. A. convexa (Lyman)

9. Arnphiophiura bullata
bullata (W. Thomson)
(= Ophioglypha abdita
Koehler)

10. A. bullata pacifica
Litvinova

8. Abyssura brevibrachia
Bel et Litvinova

7. Bathylepta pacifica
Bel. et Litvinova

1. Ophiacantha opercula-
ris (Koehler)

2. O. bathybia H.L.aark

3. Ophiocymbium caver-
nosumLyman

4. Ophiocymbium sp.n.
Litvinova

5. 1 Ophiacanthidae

6. Ophiurochaeta sp.



Page 222 Continuation

344



Key:

Column 8
5. The same
6. Vinogradova

Additionally, at 17 stations on the Vityaz and Akademik Kurchatov expeditions, below 6,000 m
sometimes fairly numerous Ophiuroidea of the family Amphiuridae were found (a closer definition has
not been made): in the Kuril-Kamchatka, Aleutian, Japan, Peru trenches and in the northeast Pacific
Ocean trough, as well as in the southern Atlantic Ocean, in the South Sandwich trench and in the South
Atlantic trough (Scotia Sea). The greatest depth of finding Ophiuroidea of this family is 6,860 m.

Undefined fragments or juvenile specimens close to Ophiuroidea have been found at more than 10
stations by expeditions on Vityaz, Dmitriy Mendeleyev, Galathea, Vema and Eltanin in depth ranges
from 6,006 to 8,120 m.
*Per [Peterson, 1985].
**This subspecies was described from 441 specimens of 17 findings in the northern Pacific Ocean; 16 of
these findings and 440 specimens are known from depths from 5,027 to 6,380 m, and only a single
specimen was found at depth 2,507-2,607 m to the north of Vancouver Island, where a general rise is
observed of deep-sea fauna to lower depths [Litvinova, 1971].
***The species A. convexas is known from numerous findings, predominantly, at depths over 4,500 m;
only a few findings of single specimens are known from lower depths. Paterson [1958] does not
consider A. convexa an independent species, but a subspecies of A. bullata.
****A.vitjazi was described by Litvinova in a single specimen from the Ryukyu trench. Paterson [1985]
believes this species to be one of the subspecies of A. bullata and indicates another 3 findings (579
specimens) in the Zeleniy Mys trough (Central Atlantic) at depths from 5,867 to 5,880 m. He notes,
however, that in the specimens he studied the marginal disc plates "are often indistinct and are covered
with thickened skin surrounding each plate" (p. 133). This does not correspond to the original
description and image of A. vitjazi. It is therefore more likely that the Atlantic specimens belong to a
different species.
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KpOMe Toro, Ha 17 CTaHllJUIX 3KCne~HIIMH Ha "BHTII3e" H "AJ(~eMHKe Kyp'laTOBe" Ha~eHhI rnyts,lCe
6000 M HHor.a,a .a,OBOnIaHO MHOrOtIHCJ1eHHble O<l>Hypbl CeMeHCma Amphiuridae (OnH)Ke noKa He onpe,tXe·
neHHble) : B )l(en06ax KypH1Io·KaM1IaTCKOM, AneYTCKOM, RnoHCKOM, nepYaHCKOM H B CesepO-BOC1'O'lHOH
KOTnOBHHe THxoro OKeaHa, a TaK)Ke B IO*HOH 1I3CTH ATn8HTHQeCKoro OKeaHa - B lO)IO{o-CaJUJ;BHqeBoM
)l(en06e H B l())IQ{o-AHmnhCKoii KOTnOBHHe (Mope CKOTHII). HaH60nbwall rny6HHa Haxo~eHHII 04»HYP
3Toro ceMeHcma - 6860 M.

He onpe.a,enelDlble OnH)I(e O<PHYPbl, <l>parMeHTbl H1IH IOBeHH1lbHble 3K3eMI11111pbl Ha~eHbl e~e 60nee qeM
Ha 10 CTa.HltHJIX 3KCneAHU,HIIMH Ha "BHTR3e", ",UMHTpHH MeHJ1eneeBe", "ranaTee", "BHMe" H "HnTeHHHe"
B AHana30He rny6HH OT 6006 1J.0 8120 Me

-no (Paterson, 1985).
- ·3TOT nOD;BH,D; 6bDl ormCaH no 441 3K3. H3 17 HaxO>KJ1eHHH B ceBepHoH qacm THxoro OKe8Ha; 16 H3

3n1X HaXO>K,AeHHH H 440 3K3. H3BeCTHLI C rny6HH OT 5027 no 6380 Mt H nHWb enHHCTBeHHbIH 3K3eM·
Imllp 6b111 Ha~eH Ha rny6HHe 2507-2607 M K ceaepy OT oC1'poBa BaHKYBep. r.a,e Bo06~e Ha&lIo­
,tXaeTCII I1On1»eM rny60KoBoWlOH <l>aYHbl Ha MeHbllIHe rnyt)HHbl [nHTBHHOBa, 1971 J.

- - -BHL1 A. convexa H3BeCTeH no MHOr01lHCJ1eHHbIM HaXO*D,emUIM npeHMy~eCTBeHHOHa rny6HHax 60nee
4500 Mj nHWh HeMHOme HaXO)l(,tl;eHHII e,lUlHH1lHhlX 3K3eMnnllpoB H3BeCTHbl C MeHbUDIX rny6HH.
naTepcoH [P aterson, 1985 J C1IHTaeT A. convexa He caMOCTOIITeJ1bHbIM BH,tXOM, a IlO.tlBIIJWM A. bullata.

_. - - A. vitjazi 6but OtlHCaH nHTBHHOBOH no eAHHCTBeKHoMy 3K3eMIIJIllpy H3 )Ke1l06a PIoKJO. naTepCOH
[Paterson, 1985) C'lHTaeT 3TOT BHn O,[lHHM H3 nO.o;JUUlOB A. bullata H YJ(a3bmaeT elUe 3 Haxo~eHHII

(579 3K3.) B KOT1tOBHHe 3eneHoro Mblca (UeH1'paJ1hHall ATnaunlKa) Ha rny6HHax OT 5867
no 5880 M. OWiaKo OH OTMeqaeT, 'ITO Y H3yqeHHblX HM 3K3eMJ11lllpOB KpaeBble nnaCnlHKH JOICK8
ttQaCTO Hep831lH1lHMhl (indistinct) H nOKpblTbI ynnOTHelDlOH KO)l(eH. oKpY)l(aJO~eH Ka~ylO lDIaCnlH­
Kytt (p. 133). 3TO He COOTBeTCTByeT nepBOOIDfCaHKJO H H306pa*elUllO ronOTHna A. vltjazl. n03TOMY
HaH60nee BepOftTHO. 'ITO aTJ18HTHQeCKHe oco6H 011l0CRTCII K APyroMy BHJXY.

Ta(5JlKua 21 (oKOlAaHHe)

TO>Ke~

~
nHTBHHoBa, 1975

I a
5engeB, nHTBHHOaa,

s-e, 1972
IO-B To, Madsen, 1956b; ~

10 110 Bengel, nHTBHHOBa,
.s:t.N 1972; BHHorp8AoBa,'

.z)J 1974 I .L
Ao, Ho, BengeB, nHTBHHOBa,
To 1972; nHTBHHoBa,.).

nH'lHOe coolweHHe "
nH'rBHHoaa, 1IH'lHoe
coo6weHHe if
TO>Ke ~ ~
Eengei nHTBHHOBa,
1972; J1HTBHHOBa,.2­
1975; 5enJleB, /

-I MHpOHOB, 1977a
Lemche et al., 1976

:J.H
Ao,Ho,
To
~To

"B" (1) 91

5650-6070 "AKn(l)
6052-6150 ttAK" (1) 3651 Ao

6052-7216 "AK" (3) :1JI
7200 "B"(l) 2265 To, 110,
6795-8135 "B" (2) Ao
6770-6890 "Bn (2)
6330 "B" (1)
7847-8662 "SpFB"

(1-~)

6758-6776 "SpFB"
(1-~)

6475-6571 "B" (1)

5650-6070 "AJ("(I) -

6477-6487 "Bn (1) 2670

6296-6328 "B" (1) 2870
6090-6135 "B"(I)
6660-6770 "Gal"(I) 2510
6330-7340 "AK"(2)

6096

I 4 I 5 ~1_7--+--1_8_

6052-6150 "AK"(I) J.nHTBHHOaa, nH'lHoe 'I
5650-6070 "AK" (1) coo(SweHHe .2..
6675-7230 nB" (2) DeIHI/B, nHTBHHOBa,
6156-6380 "B"(2) 1972
7440-7450 nB" (1) nHTBHJraa, nH'lHoe 4/
7000-7170 nB" (1) coo(5LUeHHe.
7340-7450 nBn (1)
6096 "B"(l)

.t
C-3 Korn
To ,~

M CKOTIUI
IOC SS

Hr 11M

SlBY

An At.
KK
Kep
POM ~

IOCSS
AnAc-
KK
I1BIS
Boltl.~
Byr ~Gr

22. O. irrorata irrorata
(Lyman)

2

23. O. irrorata polyacantha
Mortensen

24.0phiufolepis sp.
25. Perlophiura profundis­

sima Bel. et Litvinova

26.0phiuridae sp.sp.

16. Homalophiura sp.n.l
Litvinova

17.Homalophiura sp.n.2
Litvinova

18.Ophiocten sp.n.
Litvin.

19.0phiotypa simplex
Koehler

20. Ophiura bathybia
H.L. Clark

21. O. loveni (Lyman)

13. Arnphiophiura sp.
·S~

14. Homalophiura madseni
Bel. et Litvinova

15.H. aff. madseni Litvi­
nova
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NO B~ HaxO*AeHHe rn-y6*e 6000 M PacnpocTpaHelDle HCT01QIHK
n/n C-

Ha MeHbUDIX rny-
6MHax ~

)l(e1Io6 rny6HHa. 'l/c (1IHCJJo MHHH- paiiOH

b H1DI M Haxo~e- M81Ib- BCTpe-a. Komo- HHii) HaR qaeMOCm I

BHHa d e f rnY6H" . J
Ha,M I

1 2 3 4 5 6 7 8

\'
!.

223

I
EeluleB 1970 ~

EenJlel MHpOHOB,
19775

I
Eenge" 1970; ~
EengeB, MHpOHOB,
19775 I
EenJleB, ~IHpoiB,
1981 ,
Eenge" 1970 ~

EenJle'B, MHpOHOB,
19776, 1982 ~

Eengel, ~fHPOHOB,
1978

J
EenJleB, 1970; 2-
EenJl~, ~fHPOHOB,
19775, 1982

• •EenJleB, 1970; Be-
nJleB, MHpOHOB, ~
1980 , ~
EenJleB, MHpOHOB,

1 1978,1980
C-B Kom EenJleB' 1970; ~
To EenJl~B, MHpOHOB,

19775 I •
EenJleB, MHpOHOB,
1981 f
EenJleB, 1970 .a..
EenJled, MHpOHOB,
19775, 1982 ..t
EenJleB~ MHpOHOB,
1978
Hansen, 1956;
Cherbo~ier, 1961;
EenJleB, 1970; Ee­
nJleB, MHPOHOB,~
19775

"B" (2)

8940-9043 "Gal"(I)
"B"(I)

8950-10687 "B" (2)
8928-10015 "B"(2)
6487 -7060 "B" (2)
7795-8430 "B" (4)
8215-8225 "B"(I)
8530-8540 "B" (1)
8560-8720 "B" (1)
8175-9530 "B" (7)
7500 "B" (1)
8800-9735 "B" (2)
7430-7600 "AK" (2)

Ta6nHUa 22

rOnOTYpHH - Holothurloidea

KK 8060-8135 "B" (1)
tIH1la, 7720 "AK"(I)

/( OTpJlA Apoda

1.. C e M e it c T B 0 Myriotroehidae

Kep 8928-9174 "B" (1)

IOCSS 7694-8116 "AK"(2)

Cl>Hn PLP 9360-10210 "GaI"(3)
nan PL. 7970-8035 "B" (1)
HE.I8 8900-9180 "Areh"(I)

"B"(I)

EyrSG-

~f
Kep
RB'!
KK

MaR '"
B~1tk'
RnYA~

KK~",
RnoH
HE!.!.
POM R

ss·
IOC 6766-7934 "AK" (2)

SAP
RnoH 6475-7370 "B"(4) 5422
~ PLP 6290-6330 "B" (1)
nan PI. 7000-7170 "B"(I)
XbopT 6420-6650 "llM"(I)
~oV"'t

Kep 8928-9174 "B" (1)
cI>HnPI..P 7610-9990 "B" (3)

I. Lepidotrochus kenna­
decensis (Belyaev)

9. P. kurilensis (Bel)
10.P. wolffi (Bel et

Miron.)

2. L. variodentatus (Bel
et Mironov)

3. Myriotrochus
longissimus Bel.

4. M. macquariensis
Bel. et Miron.?

5. M. mitis Bel
6. Prototrochus angula-

tus (BeL et Miron.)
7. P. bipartitodentatus

(Bel. et Miron.)
8. P. bruuni (Hansen)·

15.P.sp. (aff.longissimus) IOC $S 6052-6150 "AK" (1)
(Bel et Mir.) se M CKO- 5650-6070'"AK" (1)

nul

Map M, 10630­
10730

16.Prototrochus sp.n.
Belyaev*·

12. P.z. atlantieus
(Bel et Miron.)

13.P.z. exiguus (Bel)
14. P. zenkevitchi (Be!.)?

11. P. zenkevitchi zenke­
vitehi (BeL)
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33. E. javanica Bel. $(Bt 6820-6850 ttB n (1)
34. E. kermadecensis Kep 6620-8300 "Gar'(2)

Hans.
35.E. kurilensisBaranova KK 6675-8100 "B" (3)

etBel. $(nOH 6156-7587 "Btl (4)
~,.p

"RM"(l)
An AL. 6410-6757 "Bit (1)

224

I
BenJles, 19716.
1972 I I
BenReB, 19716; Be-
JIJles. MHpOHOB• .a.
1977a I
BenReB. 19716
Hansen, 1956,
BenRes, 19716

Hansen, 1956,1975

I
BeluleB. 19716
TO>Kel

/
Berules. 1975

If
YwaKoB.1952

Lemehe et al••
1976···

Hansen, 1956

a
I ,.1

BenJleB, MHpOHOB,
1978 I A.
BenJleB, MHpOHoB,
1981

{. r~6pYK. 1988

7

XIJ
To, Ho, Hanselj, 19S6; S
Ao Bejule1s. BHHorpa,no­

Ba. 1961a; reC5pY1<,"
AAIT JIHtlHOe coo«5uxeHHe 7
ART ,re~PYK.naqHoe

coo~weHHe 7

SG
M CKO­
TH.H

n
eTo,
HHAo-

, ManaA-
clOdt
apxHue­
Dar
-~H TO)ICe.a
To,Mo,
Ao

6

4631

131

e
4300 B To

896

5

"B" (1)

4

6490-7290 "Gal"(3)
6660-7000 "Gal"(2)

8330-8430 "B" (1)

ko T P JI.I' AJpldochirota

ACe MeR e T B 0 Synalaetidae

6490-6650 "Gal"(2)" 254

Ibm (Jt 7720 "AK" (1)
KK 8060-9345 "B" (6)
HBXB 8530-8540 "Btt (1)
MCKO- 5650-6070 "AK" (1)
mR$C,
IOeS5 6052-6150 "AI(" (1)
KK 8610-9530 "B" (8)

HBIB 8800-9735 ItB" (3)

8
BaH

CK

KK

HB 116 7875-8260 "SpFB"
(2-q)

Byr at; 6758-6776 "SpFB"
(1-4%)

8712-8930 "SpFB"
(1-~)

8100 "B" (1)

k 0 T P JI.I' Elaaipoda

1. C e MeR e T B0 • Elpidiidae
$(sY 6820-7160 "Gal"(l) 2010

"B"(l)
nept' 6200-6240 "AK" (1)

lOeSS 6052-6150 "AKU(l)
MC1<O- 5650-6070 "AI(" (1)
THJlS(,
C-3 KOT;6096
To
C%)H11 PLP 9820-10000 "GaI"(l)

TaC5mma 22 (DpO~lI*eHHe)

Is: I
M CKO- S6S0-6070 "AI(9' (1)
THJI

KK

26. A. vitjazi Gebruk

32. E.h. idsubonensis Bel.

24. Amper ima naresi
(Theel)

31. E. hanseni hanseni Bel.

27. Ellipinion galatheae
(Hansen)

28 ~ Elpidia atakama Bel.
29. E. birsteini Bel

25. A. velaeula Agatep

30. E. decapoda Bel.

23. Pseudostichopus sp.

'8
20.Paroriza grevei Hans. BaH
21.Pseudostichopus villosus Kep

Thiel
22. P. villosus Theel(?)

19.Mesothuria murrayi
(Th6el)

17.Prototrochus sp.n.?
Bel et Miron.

18. Siniotrochus spiculi­
fer Bel et Mir.?

),

i
'.

I
I,
I:

; ~
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Ta611HUa 22 (npOnOll>KeHHe)

~I 2 ~ 4 5 6 7 I 8

36. E. lata Belyaev lOeSS 8004-8116 "AJ(" (1) I Ben1les, 1975
37. E. longicirrata Belyaev KK 8035-8345 "B" (2) I Ben1les, 19716
38. E. ninae Belyaev lOeSS 6766-7934 "AK" (3) I Ben1leB, 1975
39.£. solomonensis Byr8c;. 7947-9043 "Gal"(2) Hansen, 1956;

Hansen "B" (2) I BeIIrRes, 19716;
7847-8662 "SpFB" Lernche et aI.,

( I-cD) 1976
HB"- -7057-8260 "SpFB"

(3-cD)
40 E. sundensis Hansen Rsy 6433-7160 "Gal"(2) Hansen, 1956;

"B"(2) I Ben1leB, 19716
41. E. usehakovi Belyaev HrNII 6680-6830 "B"(I) I Ben1les, 19716;

6758-6776 "SpFB" Lemche et aI.,
(I-cD) 1976

42. Elpidia sp. 3 Belyaev POM A. 7340. "AK" (1) J Be1l1leB, 19716
43. Elpidia sp. (aff. minu- Rn VAl' 8560-8720 "B"(I) Lemche et al., 1976;

tissima Belyaev) TIan PI. 7970-8042 "B" (1) , 'Be1l1leB, MHlioHOB, ~
8021-8042 "SpFB" 1977a

(I-cD) AI.£
44. Kolga hyalina Danielssen KK 6205-6215 "B" (1) 600 ApK, "re6PYK,lIH'1HOe

ct Koren IOC~S 6052-6150 "AK" (1) ftcto eoo6111eHHe 7
45. Peniagone azoriea Ma- HEIJ& 7057-7921 "SpFB" 1385 "C-B Ao, Heezen et aL, 1964;

rcnzeller (?) (2-cD) P To Lemche et aI., 1976
Eyr86 7847-8662 "SpFB" 4f (y Kep)

(I-cD)
POM It. 7100-7300 "Chain"

(I-cD)
46.P. graeilis (Ludwig) AnAL 6965-7250 "B"(3) 1135 TO,Ao "re6pYK, lIH'1Hoe

HBIS 6770-7315 "B" (3) coo6111eHHe 7
47. P. herouardi Gebruk npp/t. 7950-8100 "AJ(" (1) ~re6pYK, 1988

IOCSS 7694-7934 "AK" (1) AuT
48. P. ineerta (Theel) I<K.3"~P 6090-7230 "B"(3) 2293 AlIT , re6pYK, nH'lHOe

Rno 6156-6207 "B" (1) coo6111eHHe 7
JOe sr 6052-6875 "AK" (2) Allr

49. P. purpurea (Thiel) nan" 8021-804 2 "SpFB" 2934 AlIT Lemche et aI., 1976
(l-cD)P

50. P. vedeli Hansen Kep 6140-8300 "GaI"(5) Hansen, 1956*** *
51. Peniagone sp.sp. KIS-AP 6090-8400 "B" (4) Madsen, 1955;

RnoH 7565-7587 "B" (1) Menzies, 1963;
HB18 7305-7315 "Btl (1) , TIacrepHaK, 1968;
Map 11 6580-6650 "B" (1) I BengeB, 1972; BHHO- 'I
TIepp 6002-6030 "Elt"O -cD) rpaJlOBa, 1974; BHHO-f
POM R 6330-7600 "AJ(" (4) rpaJlOBa H np., 1974;
TIPP'- 6290-7960 "Alb-2"(1) I Ben1leB, MHpOHOB, ~ .

~
"JEP"(I) 1977a

nt.\ "D,M" (1)
~52. Psychroplanes C-3 KOTn 6096 "B" (1) 4275 Ao re6pYK, 1988

obsoleta (Herouard) To

,

lS.3aK.1380 225
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Key:
a. Number in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Order
1. Family

Column 3
1. Northeast trough
2. Northwest trough

Column 7
1. Malaysian archipelago

Column 8
1. Beliaev
2. Mironov
3. The same
4. Uschakov
5. Vinogradova
6. Khebruk
7. personal report
8. Pasternak
9. Vinogradova
10. These authors

Holothurioidea of the family Gephyrothuriiadae have also been found by Vityaz expeditions at
over 20 stations in the following trenches: AI, KK, Jap, ill, Volc, M, Yap, PL, PLP, NH and Kep, and
by the expedition on Dmitriy Mendeleyev in the PR trench. The greatest depth at which Holoturioidea of
this family were encountered was 10,630-10,710 m in the Mariana trench [Beliaev, Sokolova, 1960].
Other representatives of the order Molpadonia were found by Soviet expeditions in a number of Pacific
Ocean trenches and in the Yavan trench at depths to 6,570 m.

Lemche et al. [1976] on numerous photographs of the floor obtained by the Spencer F. Baird
research vessel in several west Pacific Ocean trenches found multiple feces of Holothurioidea (several
types, differing in shape) and traces left by different Holothurioidea on the ground.

* Possibly, a combined species, specimens from different trenches are distinguished by certain
signs.

**These Myriotrochidae were previously noted by us as P. bruuni, but judging from the absence
of trochoids in the body skin of all the specimens found at the two stations, this is most likely an
independent species.

***Analyses from photographs of the floor with animals or their traces.
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****The subsequent works of Hansen [1967, 1975] put P. vedelli in synonymy with P. azorica
that is widespread in the Atlantic Ocean at depths from 1,385 to 4,020 m, and also include in this species
Peniagone specimens collected by Galathea in the Kermadec trench area, starting from depth 2,640 m.
However, judging from Hansen's pictures from all three publications, of the very unique skin spicules of
the specimens from the Kermadec trench from depths over 6,000 m, it is more correct to consider P.
vedeli a separate species in its initial volume. Gebruk [1986] upheld this same viewpoint.
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Ta(5JlHUa 22 (oKOHqaHHe)

~~ 2 -+-__3_--+__4__--t-__S__...-_6_-+__7_-+--..;~__8 _

Lemche et at, 1976

Hansen, 1956; Lemche
et at, 1976

JlaIlHble aBTOpa 10

Menzies et al., 1973;
llaHHlde asTOpa 10
llaHHLIe aBropa 10

I ~
BeIureB, MHpOHOB,
1977a

To Hansen, 1956

.EiI
To, Ho Hansen, 1956

LN
To, Ho Hansen, 1956, 1975

To Hansen, 1956, 1975;
(. re6pYK, 1983;

Lemche et al, 1976

4800

6260 "AB" (1~)
6090-6215 "Bn (2)
9170-9335 nBn (1)

BaH 8 6490-7290 "Galn(2) 2417

nep P
KK
KK

l.
C e MeR c T B 0 Pelagothuriidae

HrNH 6758-6776 "SpFBn

(1-~)

k 0 T P J( A Molpadonia-e C e MeR c T B 0 .Gephyrothuriidae

Ho/tlB 7057-7071 n5pFBn

(1-Cl»
oyr 6~ 8780-8940 "Gal"(2)
Hr Nil 6758-6776 "5pFBn

(1-Cl»
KK 9070-9530 "B n (2)

1.C e MeR c T B0 Mo Ipadiidae

BaH a 6490-6650 "Galn(2) 3188

~ 6090-6860 nBn (2)1tht: 6480-6640 UBU (1)
HBN! 7057-7075 "SpFBn

(1-~)

I Byr If. 6920-7660 "BU(l)
Hr It!H 6680-6830 nBn (1)

6758-6776 uSpFB"
(1-~)

.Kep 6180-6770 uGaln(3)
tbHnPL/' 8440-9990 nun (3)

~
C e MeR c T B0 Psychropotidae

BaH 8 6490-7290 nGaln(2) 768

62.Ceraplectana trachy­
derma H.L. Clark

p

60. Hadalothuria wolffi

61. Hadalothuria sp.

59. Pelagothuria natatrix
Ludwig (1)

55.Benthodytes sanguino­
lenta Thiel

56. Psychropo tes
verrucosa (Ludwig)

57. Psychropotes sp.sp.

54.Elpidiidae sp.sp.

58. Psychropotidae gen.et
sp.n.

KpOMe Toro. r01l0TypKH ceM. Gephyrothuriidae H3HneHbI 3KCnelJ,HUJUIMH H3 "BUTH3e" 60nee qeM Ha 20 CT~

B )l(eJ106ax: An, KK, RnoM. HB, B011K, Map, Rn, nan, 4>H11, Hr, Kep K 3KcnellHUHeH Ha ",UMHTpHH MeH,ne­
neeBe" B )l(eJI06e np. HaH60llhwaH rny6KHa HaXOjKJXemur ronOTYPHH 3TOro CeMeHCTBa 10 630-10 710 M
B Map )l(eJI06e [BenReB, CoI<OnOBa, 1960 I. .llpyme npenCTaBHTenH oTIHIAa Mol padonia HaHAeHhl COBeT­
CI<HMH 31<CneWfUHRMH B pJl,D;e :>KeJlo60B THxoro OKeaHa K B JIB )l(en06e Ha rny6HHax 1J.0 6570 Me

J1eMXe C COaBTOpaMH [L emche et aI., 1976] Ha MHOrOtIKcneHHblx H3yqeHHblx HMII <t>oTorpa4>HHX: ,ttH3,

nonyqeHHhlx 3/C "CneHcep tJ), B3p.o;" B HeCI<OnbKHX )l(eJ106ax 3an8AHOH 'l3CTH TKxoro Ol<eaHa, MHorol<paT­
HO 06HapY)fQ{BanH 4>el<31lHH ronoTypHH (HeCI<OnbKO mnOB, pa3JlHqaIOI1tHXCR no <t>oPMe) H cneAbl, OCTaB­
neHHhle P83HhIMH r01l0TypHRMH Ha rpyHTe.

• B03MO)l(J{O, c60pHLui BH~ - 31<3eMI11IRpbl H3 pa3Hhlx )l(eno60B p83il1A8IOTCR no Hel<OTOphlM npH­
3Hal<aM.

• ·3m MHPHOTPOXH,tlb1 paHee 6bDlH npe,a;oapHTenhHo OTMeqeHbl HaMH Kal< P. bruuni, HO, cYAJI no OT­
CYTCTBHIO KOIIeC B Ko*e Te1la y Bcex Haii~eHHhlXH3 ZJ;BYx CT8H1lHRX 31<3eMIIIlRpOB, 3TO, ckopee Bcero,
CaMOCTOIITeJ1bHbIH BHA•

•• ·OnPeAeJ1eHHR no et>oTorpa4>HRM nua C :>KKBOmhlMH WIH HX C1Ie~aMH •
••• *B nOCJ1eAYIp~x pa60Tax XwceH [Hansen, 1967, 1975] CBOAHT P. vedelli B CHHOHHr.fH1O P. azorica,

pacnpOCTPaHeHHOrO B Arn8HTH'IeCKOM OKeaHe Ha rny6HHax OT 1385 AO 4020 M, H Bl<JIlOqaeT B 3TOT
BHA Tal<)I(e oc06eH Peniagone, c06pamtblx HranaTee~"B paHOHe )l(eJ106a KapManel<, Ha'IHHaR C rny­
6HHbl 2640 M. OlJ,Ha1<0, cY,lIJl no npHB01J,HMbIM XaHCeHOM BO BcexTpex pa60Tax pHcyHKaM BeCbMa
cBoeo6pa3Hblx cl1Hl<yn I<O:>KH OC06eH 83 )l(e1lo6a K~pManeK C rny6HH 60nee 6000 M, P. vedeli npa­
BllJ1bHee CtlHTaTh caMOCTORTeIlbHblM BH.o;OM B ero nepBOHaqanbHOM 06'heMe. 3Ta :>Ke TOQl<a 3peHHR
npHHJlTa H re6PYl<OM (1986].

53. Scotoplanes hanseni
Gebruk
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TABLE 23. ECHINOIDEA
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Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Order
1. Family

Column d
1. Northwest trough
2. Northeast trough

Columnj
1. Mironov
2. The same
3. Beliaev
4. personal report

*This species was indicated for the first time by Madsen under the name Pourtalesia sp. (aurorae
Koehler?).

353



.:...-;...............~. ,-.,.~.~.e~~~.r-.:.::~:..:.:...:"".- ..
. ---

227

*BnepBble 3TOT BH~ YKa3aH MalJ,CeHOM nOA Ha3BaHHeM Pourtalesia sp. (aurorae Koehler?) •

I
MHpoHoB,1974

/
MHpOHOB, 1976

I
MHpoHoB,1975

,
MHpOHOB, 1971

I
MHpOHOB, 1975

To >Ke ~ ,

Eengel, MHpoHOB,
1977a ,
MHpoHoB, nHq- "
Hoe coo6meHHe
Madsen,IJ56b*;

If.IJT MHpoHOB, 19786
AHr MHPOHOu! 1974,
(To, Ao) 1978a

I
MHpOHOB, 1976

:r1J
To, Ho,
Ao

11
c To

/).,.~

C-3 To

I\.~

C-3 To,
Ho1J.-J

5035

"B" (1)6076

7130 -7340 "GaI"(1)

"JL'~~)
6100-6650 "!V" (2) 4664
6052-6150 "AK" (1)
5650-6070 "AK"(I)

6433-6850 "B"(2)
7000-7170 "B" (1)

Ta6nHua 23

MopcKHe e)l(H - Echinoidea

RoB Y
nanPL

(
C-3 KOTn
To
IiaHa

k 0 T P R A Echinothuroida

~ C e M e it c T B 0 Echinothuriidae

KK 6090-6235 "B" (2) 4374

XbopT

IOCSS
M CKo·
THg$C

RnoJiJAt 6156-6207 "B"(I)

J- C e Melt c T B 0 Urechinidae

(KaitM (I» 5800-6500 "AK"(I)
lKaAM (0) 6740-6780 "AK" (1)

k 0 T P II A Spatangoida

J 1.C e M e it c T B 0 Holasteridae

C-3 KOTn 6096 "B" (1) 2600
To
npPI< 6290-6314 "mt" (1)

~ rKaitM (Ii) 5800-6500 "AK"(I)
CA, 6800-6850 "AK"(2)

KaitM (0) 5900....:6300 "AK" (1)
6300-6780 "AK"(2)

4 e M e it C T B 0 Pourtalesiidae

All A(".. 6296-6328 "B" (1) 4200
.2. C-B KOTn 6272-6282 "B" (1)

To

C~KoTn 6272-6282 "B" (1)
To

Ceratophysa
ceratopyga val­
vaecrista ta Mi­
ronov
Echinosigra amp­
hora amphora Mi­
ronov
E.a. indica Mironov
E. amphora ssp.?

Rhodocystis ro­
sea (Agassiz)

11 . Pilematecinus citY
belyaevi Mironov

3.

7. Echinosigra sp.

10. Pourtalesia sp.

8. Pourtalesia heptne­
ri Mironov

9. Pourtalesia sp.
(afr. debilis Koeh­
ler)

1. Kamptosoma abys­
sale Mironov

5.
6.

2.

-
N° BHA HaXO*AeHHerny6*e 6000 M PacnpocTpaHeHHe HCTO'lHHK
II/n Go

Ha MeHhWHX rny6H-
Hax S

b *cllo6 H1nf rny6HHa, M 3/C ('lHC- MHHHM&1Ih- paHoH

a. BCTpe- ,
KOTnOBHj no HaXO)K HaJi rny- cJe Aemdi)f 6HII4, Mj..

qaeMOC-
Ha

TH ;

4.
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TABLE 24. POGONPHORA
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N- BHA H.xo~eHHerny~*o6000 M PacnpOCTpIHeHHe HCTOQHHK
n/n e Ha MOm.WHX rny-

&IIIaX·
~

)l(eno~ rnyt5HHI,M 3/c ('lHcno MHHK:e paROH

b HmI KOT- Kaxo~e- Man.HaJI BCTpeqa- .
nO.HHd Judi) f rny~H· eMoCTH, J

()... e HI. M /, I

1 2 3 4 5 6 7 a

I
HBaHoB,19606

/
HBaHOB. 1960a, 6

I
HBWOB 1960a,6;
HBaHoB~rypeeBa,~
1973 I
~aHoB,1952.19606

. ,
Ivanov, 1957; HBaHoB.
19606 I I
HBaHOB, 19606; HBa­
HOB, rypeeB1.1973

IHBaHoB,19606,
HDaHOB, 1969; Ivanov,
1971 J
Ivanov, 1957; HaaHoB,
19606

I
HaaHoB, 1969; Ivanov,
1971

p
nep

KK

~To

Ivanov, 1957; HBa- I
HOB, 19606

3
oenReB,19666
(l1BaHOB) I

To >Ke "
Se-A ot: .
OKh 'TSK. I
OXOT- Ivanov, 1957; HBaHoB,
CKoe M 19606/
nepPJ Ivanov, 1971

h I J,
c To HBaHo" fypeeBa, 1973

HBaHoB,19606

TO>Ke3

4840

4260

1950

"B"(l)

6324-6328 'Vema"(I) 5727

8330 -9500 "B" (3)

6324-6328 'Vema"(I) 5727

6960 -6980 ''B'' (2)
9000-9050 ''B''(1)

8100 "B" (1)

8100

6324-6328 "Vema"(l) -

k
C e Melt c T B 0 Sclerolinidae

6820-6850 "B"(l)

I< C e Melt c T B 0 LamellisabeWdae
Rf~ 6156-6207 "B"(I) -

p
nep

Ta()nHUa 24

noroHo4»op.1 - Pogonophora

't e MeA C T B 0 Oligobrachiidae

KK 9000-9050 "B"(I)

~ eM e It C T B 0 Polybrachiidae

ByrB' 7974 -8006 ''B'' (1)

KK

KK 9000-9050 "B"(I)

KK

Hs:tB 9715 -9735 ''B''(l)

KKJAp 9000-9050 '~"(1)

Rno" 6600-6670 ''B'' (1)

KK

P
nep

p.\jiA
PIoKI06810 "B" (1)

~ e Melt c T B 0 Siboglinidae

KK 8100 "B"(I) 22

P
·nep

~
KK

Birsteinia sp.*

Cyclobrachia auric­
uJata Ivanov
Diplobrahia japo- An ~L 7200 ''B'' (1)
niea Ivanov J1lIP RnoH 6600-7587 "B"(3)

HBLa 8800-8830 ''B''(I)
KK 6475-8100 '~"(2)

Lamellisabella
johanssoni
Ivanov

2.

1.

3.

4.

14. Siboglinum caulleryi
Ivanov

15. S. longimanus
IVanov

16. S. pusillum Ivanov
17. Siboglinum sp. II

fl
Ivanov

~ , 18. Siboglinum sp. IV
Ivanov·

19. Siboglinum sp. VI
Ivanoy*

- 228

5. Heptabrachia
abyssicola Ivanov

6. H. subtilis Ivanov

7. Polybrachia cho-
anata Ivanov et
Gureeva

8. Polybrachia sp. G·

i· Ivanov
9. Polybrachia sp.*

L
10. Zenkevitchiana

longissima Iva-
nov

11. Polybrachiidae
gen. sp.

12. Sclerolinum javani-
cum Ivanov (nom.
nudum)

13. Sclerolinum sp.·
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Key:

a. No. in order
b. Species
c. Finding at below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
k. Family

Column 8
1. Ivanov
2. Gureyeva
3. Beliaev
4. The same

* The types of Pogonophora cited in the letter and number designations or only from the genus names,
due to the insufficient materials are indicated in the works of A. V. Ivanov [1960b, 1969; Ivanov, 1971]
without descriptions or only with a description of the pipe grab. However, based on the structure of the
pipe grabs, Ivanov believes that all of them belong to different new species that differ from those
previously described.
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• BHll.bl noroHo<t>op, npHBeAeHHble nOA 6YKBeHHbIMH H U,H<t>POBbIMH 0603Ha'leHHJlMH un" TonbKO C po­

nOBblMH Ha3BaHHRMH, H3-31 lIenOCTaTQ'IHOCTU co6paHHbix MaTepHsnOB YKa3aHbi B pa60Tax A.B. fua­

HOBa [29606, 1969; Ivanov, 1971) 6e3 onHcaHHH HnH TonbKO C onHcaHHcM Tpy60K. OAHaKO, cYAJI

no cTpoeHHIO TpYOOK, HBaHoB C'IHTaeT, "lTO Bce OHH OTHOCRTCR K pa3nH'IHblM HOBbIM BHAlM, OTl1HtiaJO­

LUHMCR OT onHcaHHbIX paHee.

8

3 I
oenHeB, 19660 (MBa-
HOB) LJ
TO)l(e -,

I
Ivanov, 1957; HBaHoB,
19606~
rypeeBa. 1975

I
l1BaHoB,19606

I
HBaHoB, 1969; Ivanov,
1971 LJ
To )l(e"7

TaonHua 24 (riponOJDKeHHe)

=q 2 ~~
4 S 6 7

20. Siboglinum sp. VIII ByrBG' 7974 -8006 "B"(l)
Ivanov*

21. Siboglinum sp. IX ByrB~ 7974-8006 "B"(l)
Ivanov*

22. Siboglinum sp. n. An p.L. 6410-6757 "B"(l)
Ivanov* 3'"&:P

23. Siboglinum sp. n. HnOH 7565 -7587 "B" (l)
Ivanov*

HB"24. Siboglinum sp. n. 6841 "B" (1)
Ivanov* p

25. Siboglinum sp.* nep 6324-6328 "Vema"(l)
p

26. Siboglinum sp.* ncp 6324-6328 "Vema"(1) 5751 nep

LfeMeAcTBo Spirobrachiidae

27. Spirobrachia bekle- KK 9000-9050 "B" (1)
mischevi Ivanov .sS

28. S. leospira Gureeva JOC 8004-8186 "AK"(l)

cL 0$4." • .,. eA.4'........t)cr k CeMeAcTBo?

29. Pogonophora, onH- oyr 7974-8006 "B" (l)
>KC He onpeneneH-
Hble (Gen. sp. J Iva-
nov*)
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TABLE 25. ASCIDIAE
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Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
1. family

Column d
1. Northwest trough

Column i
1. Tasman Sea; southeast Pacific Ocean

Columnj
1. Beliaev
2. Mironov
3. Vinogradova
4. The same
5. Zenkevitch

Additionally, single Ascidiae that were found closer in the trenches were not defined: AI, 6,296­
7246 m, V (3); KK, 6,090-6,135 m, V (1); Volc, 6,330-6,785 m, V (2); Ryukyu, 6,660-6,670 m, V (1); P,
6,040-6,328 m, Vema (1); AK (2); northwest To trough, 6,051-6,127 m, V (4); northwest To trough,
6,065 m, V (1); SS, 6,052-8,116 m, AK (4); SC, 5,650-6,070 m, AK (1); R, 6,330-6430 m, AK (1); on the
photographs of the floor obtained in the New Hebrides trench there were also findings 6,758-6,776 m,
SpFB (I-P) [per: Beliaev, 1966b, 1972; Vinogradova, 1974; Vinogradova et aI., 1974; Lemche et aI,
1976; Beliaev, Mironov, 1977a].

*The photograph of this Ascidia was published in the book Nauchno-issledovatelskoye sudno Vityaz'
i ego ekspeditsii [Research Vessel Vityaz and Its Expeditions], [1983, Table XII, 8,9].
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·<I»oTorp.~HJI3TOH aCUHAHH onyWtHKOBaHa B KHHre «HaY'IHo-HCCne~oB.TenhcKoe cY.aHO "BHTII3." Hero
3KcneWUJ,HH» [1983, Ta6n. XII, 8, 9].

Ta~IlHUa25

ACQII.tOIH - AJcidiae

Lemche et al., 1976

~
3eHKeBHq HAp., 1955;
BengeB, 19666 (BHHO­
rpaAoBa) 3

I
TacMa- Millar, 1959
HOBO M;
10-8 110

It(b- .0 rJ BHHorpaAoBa.3
PaROH BHHo~oBa.1969a '3
KK

""C To, BHHOrpaAOsa. 19703
AHr4l'
~~l To >ICe '1
n~
C-3 To

I 2-
Be1IJleB, MHpOHOB,

l\ 1977a (BHHorp~oBa)3
c To To >ICe '15070

5035

7265-7295 "B"(I)

7057 -7075 "SpFB"(I­
~)

6758-6776 "SpFB"(I­
~)

J. "
C e MeR C T B 0 Pyuridae

6156-6207 "B"(I) 3350

8185 -8400 "B"(I)
7265-8430 "B"(3)

7210-8015 "B" (2)
6380 "B" (1)

JL.
C e MeR C T 8 0 Styelidae

6180-7000 "Gal"(2) 4400

6156-6207 "B"(I) 5027
6096 "B It (1)

6272-6282 "B" (1)

"B"(I)

J, :.
C e Melt C T B 0 Octacnemidae

R.. :
C e Melt C T B 0 Hexacrobylidae

Chn ,PtJ>7420-7880 "B"(I)

vOL.c.
BonK J 6330

~c J. C llide Melt C T B 0 ore ae

KK
KK

Kep

KK
:fPtP
.JInoH J
C-3 KoTn

To :>­
C-s KOTn
To

KK.rRP
.Rno"

·11tP
.JInoH

1. ? Corellidae sp. sp.

2. Hexaaobylw sp.

3. Hexacrobylidae
gen.etsp.n.

10. Cnemidocawa bythia
(Herdman)

6. Culeolus murrayi
Herdman

7. C. robustus Vinogra­
dova

8. C. tenuis Vinogra­
dova

4. Octacnemus sp.
5. Situla pelliculosa

Vinogradova

9. Culeolus sp. sp.

KpOMC Toro, He onpe~eneHHble 6nH>KC OAHHO'IHble aCUH~H 6bUlH HlH~eHbl B )l(eno6ax: An, 6296-7246 M,

"B"(3); KK, 6090-6135 M, "B"(I); BOJlK, 6330-6785 M, "B"(2); PJOKJO, 6660-6670 M. "8"(1);
nep, 6040-6328 M, "Vema"(I), "AK"(2); C-3 KOTn To, 6051-6127 M, "B"(4); C;.s KOTn To, 6065 M,
"B"(I); IOC, 6052-8116 M, "AK"(4); M CKOTHII, 5650-6070 M, "AK"(I); POM, 6330-6430 M,

"AK"(I); 06Hapy)l(eHbl TaK>Ke Ha 4K>Torp.~Wlx JJ:IU, nonyqeHHblX B Hr )l(eno6e, 6758-6776 M,
"SpFB"(I-~)(no:EenJleB, 19666, 1972; BHKorpaAOBa, 1974; BHHOrpaAOaa HAP., 1974; Lemche et
a1.,· 1976; EenRcB, MHpoHOB, 1977a].

• BH):l Haxo*J:leHHerny~e 6000M PacnpoerpaHeHHe HCTOqmcK

n/n e- Ha MelDlWHX rny·
t)HHlX j

f

a b *enot) rny«5HHa, M 3/c ('lHcno MHIOI· paiiOH J
H1IH KOT· HaXO*lJ,C· ManltHaJI lICTpeue·
nOIlHHa e HHii)f rnY«5H-~ MOCTH

d Ha,M .,
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TABLE 26. OSTEICHTHYES
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Key:

a. No. in order
b. Species
c. Finding below 6,000 m
d. Trench or trough
e. Depth, m
f. Research vessel (number of findings)
g. Dissemination at shallower depths
h. Minimum depth, m
i. Region of encounter
j. Source
1. Family
m. Order

Column 7
1. Yucatan trough and region of Puerto Rico trench

Column 8
1. Shcherbachev, Tsinovskiy
2. Nielsen
3. Andriashev
4. Rass
5. Personal report

*The description of this species by Nielsen for the Puerto Rico trench indicates only one of his findings,
at depth 8,370 m. Fish from this depth were initially indicated [Staiger, 1972] as Bassogiga
profundissimus. However, there are several known reports that the fish from the genus Bassogigas were
also caught in the Puerto Rico trench at depth 7,965 m [Anonym, 1970a,b,c; the report of Prof. G. Voss in
a March 1, 1971 letter to the author]. It remains unknown if this is the same finding with revision in the
work of Staiger of the catch depth, or a second finding of the species from the family Ophidiidae.
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*npH OnHCaHJlH 3Toro DHAI HHnhceH )]/III >Keno6a ny3pTo-PHKo YKa3bIB3eT nHWb OAHO ero HaXO>KAe­
HHC - Ha rny6HHc 8370 M. nepBOHaqanbHO pbl6a C 3TOH rny6HHbi 6blJla YK33aHa [Staiger, 1972) KaK
Bassogigas profundissimus. H3BecTHo, OWlaKO, HeCKOnl.KO co06uteHHH 0 TOM, 'ITO pbl6a H3 po,D,a
Bassogigas 6bma nOHMaHI B >Keno6e nY3pTo-PHKo TaK)I(C HI rny6HHe 7965 M [Anonym, 1970a, b,c; co­
o6~eHHc npoC:>. G. Voss B nHCbMe aBTopy OT 1.111.1971 r.]. OCTaeTCft HeH3BecTHbIM, HMeeTCR nH B BH,a.y
o~o H TO )ICe HaXO)KAeHHe C YTO'lHeHHCM B pa60Tc CTaHrcpa rny61D1bl nOBa, HJlH pe'lb HAeT 0 BTOpOM
lIaXO*ACHHH BH,t1,8 H3 CCMCHCTBa Ophidiidae.

N° BHA HaxO)l(AeHHC rny6*c 6000 M PacnpoCTpaHcHHc HCTOtlHHK
n/n

Co Ha MCHbWHX rny -"

b
6HHax j

{J. )l(cno6 rny6HHa, M 3/c (tlHcno MHHH- paHoH
unH KOT- HaXO>KAC- ManbHaR BCTpCtlaC-
noBHHa e HHH) f rny 6H-

A
MOCTH

d
,

Ha, M I

1 2 3 4 5 6 7 8

3 W b
AHAPHmneB,I1HQHOe
COo6meHHe; Pacc.J958,
1974 r-
Nielsen, 1964; AHAPHK-3
weB,1975

AHAPHHweB,1955;3
Pacc, 1958, 1974~

Okutani, 1982

Staiger, 1972; Niel­
sen, 1977 *; lUep6a- J
qeB, l!HHoBCKHR. 1980

Roule, 1913; Bruun,
1953b; Nybelin, 1957;
Nielsen, 1964, 1980;
Stein, 1978·

HHIIbceH, 1975~

To. Ho,
Ao r_

To, Ho,
Ao

I
10KaTaH-

CKaJI
KOTnOBH- .

Ha Hpa~oH

>Keno6a np

4580

"Gal"(I)

7565-7587 "B"(I)

- ~o T P II A Scorpaeniformes

1.1C e MeA c T B 0 Liparidae

7210 -7230 "B" (1 )
6156-7587 "B"(2)

KK ~

RnoH'
3AP ~

:r'llP
RnoH I
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Pbl()bl - Osteichthyes

Jl..
C e-M e ACT B 0 Ophidiidae

npP~ 8370 "JEP"(I) 2330

JIIP
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CAy
KaRM' 5800-6800 "AK" (5)

I , 0 T P~ lJ. Gadiformes
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C-3 KOTII 6180 "8M"( 1)
To -
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·KepM " 6660-6770 "Gal"(I)Notoliparis kerma­

decensis (Niel­
sen)

Careproctus
(Pseudolipa-
Tis) amblysto­
mopsis Andriash.

C. (Pseudolipa-
ris) sp. n. Andriashev

6.

7.

5.

1. Coryphaenoides
sp.

2. Abyssobro-
tub galatheae
Nielsen

3. HoJcomy~teronus

profundissimus
(Roule)

4. Leucicorus atlan-
ticus Nielsen
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