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Dedicate to Prof. Eupraxie F. Gurjanova (1902-1981) 
who made an important contribution in study of Arctic fauna

Introduction

B. I. Sirenko

The deterioration of ecological situation over the last years demands intensification of environmental control. For this purpose knowledge of biodiversity and in the first place species composition is absolutely essential. The use of biocriteria in environmental regulation is based on the principle that species composition can serve as an indicator of the environmental quality of communities. The first step in that direction is compiling lists of species for different regions. One of poorly studied regions is the Arctic Ocean.

First counts of species number in Arctic seas were undertaken by Russian scientists in the middle of the 20th century. Pergament (1944) found 1180 species in the Kara Sea. Ushakov (1952) reported 720 species for the Chukchi Sea. Zenkevich (1963) reported species number for each sea except the East Siberian Sea (Tab. 1).

Table 1. Composition of free-living invertebrates in the Arctic Seas 
of Russia according to different sources

	Source
	Total number of species
	Number of species for each sea

	
	
	White
	Bar.
	Kara
	Lapt.
	East Sib.
	Chuck.

	Zenkevich, 1963
	
	1015
	1851
	1423
	522
	-
	820

	Sirenko, Piepenburg, 1994
	3746
	1100
	2500
	1580
	1337
	962
	946

	Present data
	4784
	1817
	3245
	1671
	1472
	1011
	1168


Unfortunately Zenkevich did not include some poorly known groups in his lists. Thirty years later we tried to count species number for all Russian Arctic seas (Sirenko, Piepenburg, 1994) (Tab. 1). In that list several groups of invertebrates were not included, but an increase in the number of species was noticeable (Tab. 1). 

The list of species is most complete for the present time (Tab. 2). It provides up-to-date information about species composition of free-living invertebrates of Eurasian seas of the Arctic from the Barents to Chukchi seas and adjacent deep water area of the Arctic Basin. It comprises approximately 4800 species.

Table 2. Up-to-date species composition of different groups 
of free-living invertebrates in the Eurasian Arctic Seas and adjacent 
deep-water part of the Arctic Basin

	Group
	Total number of species
	Number of species for each sea and central basin

	
	
	White
	Bar.
	Kara
	Lapt.
	East Sib.
	Chuk-chi
	Cent.
bas.

	Foraminifera
	325
	74
	273
	115
	148
	54
	61
	191

	Radiolaria 
	40
	0
	16
	5
	0
	0
	13
	11

	Ciliophora   
	324
	212
	133
	49
	8
	9
	4
	1

	Porifera 
	163
	55
	137
	74
	65
	26
	18
	27

	Hydrozoa  
	156
	83
	138
	86
	76
	67
	54
	56

	Scyphozoa 
	7
	6
	6
	6
	4
	3
	2
	1

	Anthozoa 
	55
	10
	45
	15
	11
	6
	17
	7

	Ctenophora  
	6
	6
	6
	4
	1
	1
	4
	0

	Plathelminthes  
	134
	85
	105
	0
	3
	3
	1
	0

	Nemertini 
	79
	48
	36
	6
	1
	0
	13
	2

	Nemathelminthes 
	389
	165
	222
	104
	29
	6
	0
	3

	Cephalorhyncha  
	13
	6
	9
	4
	4
	4
	5
	1

	Rotifera  
	16
	6
	12
	6
	5
	0
	0
	0

	Polychaeta
	469
	173
	347
	175
	143
	124
	182
	73

	Oligochaeta  
	39
	21
	25
	0
	0
	7
	0
	0

	Hirudinea  
	14
	3
	12
	5
	2
	2
	3
	0

	Echiura    
	2
	0
	2
	0
	1
	0
	2
	0

	Sipuncula  
	12
	4
	12
	5
	6
	4
	7
	6

	Tardigrada
	7
	2
	4
	1
	1
	0
	0
	0

	Pycnogonida
	39
	16
	31
	26
	21
	5
	14
	0

	Acari
	17
	2
	10
	7
	0
	0
	0
	0

	Cladocera
	4
	4
	3
	3
	3
	3
	2
	0

	Calanoida
	130
	19
	40
	33
	70
	28
	42
	78

	Harpacticoida
	206
	110
	141
	31
	31
	39
	2
	53

	Cirripedia
	13
	3
	7
	4
	2
	3
	3
	0

	Leptostraca
	1
	1
	1
	0
	0
	0
	1
	0

	Euphausiacea
	7
	2
	6
	3
	3
	3
	4
	3

	Natantia
	55
	14
	31
	18
	18
	15
	33
	4

	Reptantia
	14
	3
	8
	1
	0
	4
	7
	0

	Mysidacea
	33
	6
	21
	12
	17
	9
	10
	13

	Hyperiidea 
	10
	5
	9
	5
	5
	2
	4
	8

	Gammaridea 
	549
	180
	337
	278
	259
	170
	191
	109

	Caprellidea 
	13
	3
	6
	6
	4
	4
	3
	1

	Cumacea 
	59
	12
	38
	32
	38
	26
	27
	9

	Tanaidacea 
	12
	1
	10
	5
	7
	4
	0
	7

	Isopoda 
	102
	8
	43
	38
	45
	26
	13
	42

	Ostracoda
	248
	93
	143
	14
	23
	17
	72
	52

	Polyplacophora   
	8
	3
	6
	2
	0
	3
	4
	0

	Aplacophora  
	23
	6
	20
	7
	1
	1
	0
	4

	Gastropoda 
	304
	139
	258
	150
	143
	107
	100
	3

	Bivalvia 
	140
	41
	96
	57
	57
	54
	74
	19

	Scaphopoda   
	2
	0
	0
	2
	2
	2
	2
	0

	Cephalopoda   
	8
	1
	6
	6
	6
	5
	5
	6

	Brachiopoda  
	9
	6
	1
	2
	2
	1
	2
	4

	Phoronida
	1
	1
	0
	0
	0
	0
	0
	0

	Bryozoa
	325
	129
	273
	184
	128
	103
	109
	1

	Chaetognatha 
	13
	5
	10
	8
	8
	10
	11
	10

	Pogonophora 
	9
	0
	3
	0
	6
	0
	0
	6

	Holothuroidea
	26
	6
	21
	13
	10
	10
	8
	6

	Echinoidea 
	11
	1
	9
	4
	3
	1
	2
	4

	Asteroidea
	79
	10
	37
	23
	17
	14
	13
	8

	Ophiuroidea 
	30
	2
	24
	12
	11
	9
	9
	5

	Crinoidea
	4
	0
	3
	3
	3
	1
	1
	3

	Enteropneusta
	1
	1
	1
	0
	0
	0
	0
	0

	Ascidiacea
	57
	24
	45
	22
	21
	16
	14
	0

	Appendiculariae 
	2
	0
	2
	0
	0
	0
	0
	0

	Total
	4784
	1817
	3245
	1671
	1472
	1011
	1168
	837



A larger number of species as compared to that reported by previous authors can be  accounted for by inclusion of several new invertebrate taxa (Radiolaria, Ciliophora, Appendicularia, Hyperiida and others) in the list and mainly by a more complete study of fauna of other taxa of Arctic seas. The study of rich material, collected during the last 8 years allows us to increase considerably our knowledge about species diversity of insufficiently studied Siberian seas, such as the East Siberian, Chukchi and Laptev seas. As a result of seven expeditions on board the German icebreaker “Polarstern” (1993, 1995, 1998) and also Russian research vessels “Ivan Kireev” (1993), “Prof. Multanovsky” (1994), “Capitan Dranitzin” (1995) and “Jakov Smirnitsky” (1995) almost 400 more species were discovered in the Laptev Sea alone. Some of the above-mentioned expeditions and several others worked in other Arctic seas besides the Laptev Sea and in adjacent deep waters of the Arctic Basin, which also allowed including many more species in their species composition. 

The book treats free-living invertebrates of Eurasian seas of the Arctic Ocean. The area covered extends from Svalbard, Bjørnøya and Nordkapp (25°47’E) in the west to Point Barrow (157°W) in the east and includes the White, Barents, Kara, Laptev, East Siberian and Chukchi seas and the deep water part of the Central Arctic Basin adjacent to these seas (Fig. 1.). 

The richest of the Eurasian seas of the Arctic is the Barents Sea inhabited by 3245 invertebrate species (Fig. 2). The White Sea fauna is an impoverished Barents Sea fauna comprising 1817 species. The number of species steadily declines eastwards from the North Atlantic: 1671 species are known for the Kara Sea, 1472 for the Laptev Sea, 1011 species for the East Siberian Sea, and 1168 species for the Chukchi Sea. These figures suggest a notable influence of the Atlantic Ocean on the faunal composition. Pacific species play a minor role; their importance shows in the Chukchi Sea (mainly), the Sea of Beaufort, the East Siberian Sea and in the eastern part of the Laptev Sea. There are known 837 species in the deep water part of Central Arctic Basin adjacent to Eurasian seas. 


[image: image1.wmf]
Fig. 1. The area covered in the present work with the geographical boundaries of the Eurasian seas (after Atlas of the Arctic, 1985).

Species composition of the Barents and White seas is best investigated as compared with other Arctic Seas. Owing to several biological stations distributed in the White Sea species composition of some groups (Ciliophora, Turbellaria, Harpacticoida, Nemertini, Nemathelminthes) was studied better than in other Arctic Seas. Fauna of the Kara, Laptev and Chukchi seas is less known. Species composition of the East Siberian Sea is the least known.
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The fauna of marine invertebrates of the Arctic comprises three large groups: macrobenthos, comprising 60% of species, meiobenthos – 34%  and plankton – approximately 6%. Our knowledge of planktonic organisms, having a lower species diversity and a wider distribution in comparison with benthic animals is more complete. Different benthic groups have been studied to different degrees. The study of species diversity began from large organisms. Therefore, macrobenthos is studied much better than meiobenthos. Such groups of meiobenthos as nematodes, turbellarians, harpacticides and ostracods are particularly poorly studied.

Several groups of invertebrates are most various in the studied area. These are Sarcomastigophora, Ciliophora, Annelida, Crustacea and Mollusca (Fig. 3).

The lists of species were prepared mainly by the most skilled taxonomists of Russia  [(Zoological Institute of the Russian Academy of Sciences (RAS), P.P. Shirshov Institute of Oceanology of the RAS, Institute of Marine Biology, Far Eastern Branch of RAS, St. Petersburg State University, Moscow State University)] and Ukraine (Institute of Biology of Southern Seas of the 
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Ukrainian Academy of Sciences, Kharkov State University). Fifty-nine taxonomists took part in compiling the lists. Lists of only six small invertebrate taxa were compiled by non-specialists of the groups: Acari, Tanaidacea, Cladocera, Phoronida, Enteropneusta and Appendicularia. Most lists of species were prepared using collections, published and unpublished catalogue and literature data.

The lists should not be considered a complete listing of all species inhabiting Eurasian seas of the Arctic because non-described species in collections of the Zoological Institute were usually not included. These lists cannot be regarded as complete and should be updated regularly. This version of the list was completed in May-September 2001 for different invertebrate taxa.

The present up-to-date checklist is the first step in producing guides “Illustrated keys for the identification of free living invertebrates of Eurasian seas of the Arctic”, which the Zoological Institute intends to publish in the near future.
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Abbreviations and explanation of sings

IORAN – P.P.Shirshov Institute of Oceanology, Russian Academy of Sciences 

MMBIRAS – Murmansk Marine Biology Institute, Russian Academy of Sciences 

MSU – Moskow State University 
PIO FEB RAN – Pacific Institute of Ocean, Far East Branch, Russian Academy of Sciences 

ZISP – Zoological Institute Academy of Sciences

(species indicated in the area for the first time;

* – genera and families indicated in the Arctic Ocean for the first time.

? – uncertain identification of taxon.

+? – uncertain indication of taxon in the area.

For the explanation of the other sings (, ) see footnotes to pages.
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Fig. 2. Histogram of distribution of species composition in different Eurasian seas and in Central Basin.





Fig. 3. Diagram of distribution of species composition in different large groups of Arctic marine invertebrates.





































































































































































































PAGE  
97  

15  


_1070966131.doc
[image: image1.png]






_1121784620.xls
Лист4

		





Диаграмма1

		1813

		3242

		1668

		1469

		1008

		1166

		837



Fig. 2. Gistogram of distribution of species composition in different Eurasian Seas and in Central Basin.
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