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Abstract

This study analyzed the composition and distribution of the macrozoobenthos of the soft soils
of the Far Eastern Marine Biosphere Reserve. Found 176 species, classified in six groups:
Polychaeta, Bivalvia, Gastropoda, Cumacea, Isopoda, Echinodermata. The greatest variety of
typical for polychaete worms (67 species) and bivalves (48 species). Found that the
coefficient of variation in the ratio of the number of major taxonomic groups for soft ground
of sublittoral reserve (1.02) is slightly higher than for water areas with domination of the soft
soils in northern latitudes (area of Spitsbergen and the North Sea), and is closer to that of the
bays and coves of the South China Sea and the North-East coast of Australia.
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1. Introduction

Composition and distribution of the benthic fauna of the soft soils of the Far Eastern Marine
Biosphere State Nature Reserve are still not sufficiently explored. In 1963, the
hydrobiological monitoring in this area were conducted only in waters of the bays Sivuch’ya
and Kalevala (Mikulich & Biryulina, 1970). Expedition of the Pacific Research Institute of
Fisheries and Oceanography (TINRO), in the 70 's, who studied the patterns of distribution of
benthos in the Peter the Great Gulf, received data for six stations, located south of the island
Furugelm (Klimova, 1971; Pavluchkov, 1975). Research on the southern section of the
reserve is conducted by specialists of the Institute of Marine Biology (IMB) in 1980-1987 to
inventory the populations of benthic invertebrates and explore some factors were mostly not
published or contains a little informative and hard-to-reach theses (Gulbin & Ozolinsh, 1986,
1989; Ozolinsh, 1986). In 1996, IMB was the first integrated ecological expedition in the
South-western part of the Peter the Great Gulf and the mouth of the Tumannaya river. The
main objective of research was to examine hydrological and hydrochemical parameters, the
level of contamination, and the condition of the benthic and pelagic communities (Belan,
2000; Orlova et al., 2000; Shulkin & Moshchenko, 2000) but the data on the composition and
structure of the benthic communities of the soft soils for all areas of the reserve are not yet
available. The purpose of this article to fill a gap in the characterization of this faunal
composition and main regularities of distribution of macrobenthos bottom-dwelling
communities of soft soils.

2. Material and Method
2.1 Study Area and Sampling Parameters

Marine Reserve area is 64311.6 hectares (643.116 km?) is about 10% of the Peter the Great
Gulf of the Japan Sea. It would seem, is not very much, but at the same time, the reserve area is
superior to the territory of those States, such as Bahrain, Liechtenstein, Malta and two dozen
others. The island and free-standing sea rock outcrops form columnar rocks — kekura occupy
only about 1.5% of the area of the reserve, the rest-area (actually, reserve, named after the
Marine.-Special aesthetic, scientific and historical value reserve. a total of 10 islands and more
than 20 smaller islets, rocks and kekuras, often do not have their own names on the map. the
largest island — Bol’shoi Pelis, its area is about 410 acres (Figure 1).

In 2006-2008, 2010, took place the hydrobiological shooting on soft soil at 119 stations and
cuts in the reserve and surrounding areas 9 areas (Figure. 2). Sampling conducted from June
to September from on board the m/v “Professor Nasonov”’and “Vnimatel’nyi”. Tests chose of
grab Van-Wines with an area of 0.25 m* at a depth of 40 m, furthermore, at each station,
produced records of macrobenthos in autonomous diving gear with square 5 m®. Soil elutriate
on a sieve with mesh 0.1 mm.

In the laboratory determined the species composition and quantity indicators of abundance of
benthos (biomass and density of each species and systematic group, total biomass and
abundance). A lot of large organisms determined to slash at the chemist’s scales accurate to
10 mg, small-on torsion scales to within 1 mg. Before weighing the animal on the filter paper
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in the drained for 1 min. All data measured on area 1 m”. Coefficient of variation in the ratio
of the number of major taxonomic groups were determined by the formula E = (m + c)/r,
where m is the number of species of mollusks, ¢ — crustaceans, and p — polychaetes,
registered in the area tests (Udalov et al., 2006), for statistical analysis and determining the
level of affinity communities used the program Statistica 6.0.

3. Results and Discussion
3.1 A Soft Soils

In subtidal bays and the at island water area of the Reserve distributed soft soils. They are
primarily silted to a greater or lesser extent by fine sandstones, small and medium-sized
psammites. In the central parts of the Bay at a depth of more than 10 m of siltstones and silt
accumulate psammites. In coastal regions, at a depth of 5-9 m, found, ground, mixed soils
containing small boulders, small and medium-sized specks of gravel and bat “rakushi”
(seashell).

3.2 Composition of the Benthic Fauna

As part of the sublittoral macrozoobenthos of soft soils registered 176 registered species six
taxonomic groups: Polychaeta, Bivalvia, Gastropoda, Cumacea, Isopoda, Echinodermata ,
(Figure 3, Table 1). By number of species dominated by polychaetes (67 species), bivalves
(48) and gastropods (23), from the total list of species respectively, 38.1, 27.3 and 13.1%.
The other groups included from 9 to 17 species. The greatest variety, at least 50 species was
characterized by fauna on bays Sivuch’ya and island Furugelm. Less than 20 species met in
the bay of Nerpich’ya. The total biomass of benthos in the average of 40.39 g/m’* varying
from 0.05 up to 80.78 g/m”. Benthos density varied from 3.5 to 1638 ind/m” Enhanced
biomass (65.39 g/m” with a density of 1638 ind/m®) was observed among the foronid on
Furugelm Island. There was the greatest number of echinoderms (20 ind/m* with
biomass-50.09 g/m?). One species of gastropoda Erginus puniceus, and two bivalves Macoma
golikovi and Mya japonica was first sighted in the waters of the Marine Reserve.

The average number of species encountered on the station is 12.3. The average number of
species in a sample (of grab) equal to 8.2. The number of species in the sample is clearly and
significantly associated with the number of specimens (Figure 4). Note the value for the small
number of specimens and more species from island Stenina. Granulometric variety of soil
samples were taken from small boulders and gravel on silted sand-probably can find enough
room for the existence of more species, which leads to a reduction in individuals inhabiting
this biotope. Increase in species diversity and low density of organisms characterized the
environmental features of tropical macrobenthos communities (Alongi, 1989; Reise, 1991;
Latypov, 2011). A significant increase in the number of individuals in terms of the number of
species of the island Furugelm, compared with that of other similar areas of the reserve, will
likely show an optimal abiotic condition for existence of macrobenthos community in the
island.
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3.3 Community Structure

A\ Macrothink

By frequency of occurrence was the starfish Patiria pectinifera, spread everywhere, bivalve
Acila insignis, 77.7% of stations in met ophiura Ophiura sarsi - 66.6%, isopoda
Gnorimosphaeroma ovatum -55.5% and crustaceans - up to 40%,. Crustaceans are common
in all areas of the reserve in 75% of stations, but only 54% of samples at a maximum density
of 52 ind/m* , and biomass of 0.89 g/m’. Polychaetes in general though were common in all
areas and stations, but rarely had more than 30% of the total mass of the samples (Table 2).
The maximum biomass of echinoderms (64.426 g/m®), polychaetes (13.662 g/m?) and bivalve
Acila (2.207 g/m*) was found in island Furugelm at assorted little silted sand at a depth of 21
m. Density of settlement macrobenthos on soft soil, varied from 14 to 925 ind/m?%; its main
part at most stations were polychaetes from 14 up to 90%.

Table 2. Rate of occurrence of species and taxonomic groups

Taxon Rate of occurrence,% | Biomass, g/m2 Density, ind/m*
Acila insignis 77.7 2.308 £2.8 5.75+9.1
Ophiura sarsi 66.6 0.515+0.7 7.6 +12.7
Cumacea 60 0.165+0.4 14.07 9.1
Polychaeta 30 0.593 £1.2 22.25+32.1
Echinodermata 100 14.996 + 24.7 35+54

Dominating the soft soil of the surveyed area macrozoobenthos bivalve A4. insignis, ophiura A.
sarsi and polychaete S. armiger are common in the South-western part of the Peter the Great
Gulf and are the dominants of the Pos'yet bay (Klimova, 1980), of estuary area Tumannaya
river (Belan, 2000) and previously were noted for the water area Marine reserve (Ozolinsh,
2002).

Coefficient of variation in the ratio of the number of major taxonomic groups of soft soils for
subtidal reserve is 1.02. This is somewhat higher than for water areas with domination of the
soft soils in northern latitudes (0.24-0.82-area of Spitsbergen and the North Sea, Laudien et
al., 2004), and is closer to that of the bays and coves of the South China Sea and the coast of
North-Eastern Australia (0.73-1.24, Dittmann, 1995; Udalov et al., 2006), and Troitsa bay
(0.9) at the Peter the Great Gulf (Galysheva & Christoforova, 2008). Noted the predominance
of polychaetes on other groups of invertebrates throughout the reserve. On some latitudinal
trends-topping position above polychaetes molluscs and crustaceans in the soft soils —
mentioned earlier (Reise, 1991; Weslawski et al., 2003; Udalov et al., 2006). Optimal abiotic
conditions for diverse invertebrate fauna in the reserve were formed, apparently, Sivuch’ya
bay, where almost half of the recorded species (43%) and bivalves and 50.1% of polychaetes.
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The presence of echinoderms of 58.8% at the bottom in the water area of the island is
probably a fake spread in the area, the less the soil mixed with sand silted “rakushi”. The
settlements marked the highest density of island Furugelm.

According to the degree of similarity of species composition of macrobenthos community in
the eastern section of the reserve allocated (Maldane sarsi + Alveinus ojianus), covering both
mainland and island bay; community bay island (Dipolydora cardalia + Ophiura sarci); and
the community of open bays and coastal waters (Polychaeta + Acila insignis) (Figure 5).

The most likely factors determining the distribution of benthos in the soft soil of the Marine
Reserve is the type of bottom sediments and indicated temperatures. All the fauna of the
macrobenthos has an aggregated micro distribution. Patchy distribution of calcaneal mats
polychaete S. armiger, Onuphis shirikishinaiensis and ophiuroids O. sarsi (common in the
square from several m”> up to several tens m’) leads to aggregation of crustaceans and
polychaetes, inhabiting these mats (Ozolinsh, 1992).
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Table 1. Distribution of invertebrate species in various parts of the Marine Reserve

Species 1 [2[3]4]5][6]7 1819
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GASTROPODA
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Lepidonotus squamatus
Lumbrineris bifurcata
Lumbrineris inflata
Lumbrineris japonica
Lumbrineris longifolia
Lumbrineris minuta
Magelona berkeleyi
Magelona longicornis
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Pholoe minuta
Pilargis berkeleyi
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1-bay Astafieva, 2-bay Gorshkova, 3- island Bol’shoi Pelis, 4 - bay Sivuch’ya, 5 - bay
Srednyaya, 6 - island Furugelm, 7 - Islet Fal’shivyi, 8 - bay Nerpich’ya, 9 - island Stenina

Explanation of figures

Figure 1. Island Bol’shoi Pelis
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Figure 2. Skeleton-chart of the waters area of the Marine Reserve (dotted lines) and places
sampling: 1- island Bol’shoi Pelis, 2 — island Furugelm, the numbers, 3, 4 and S — bays
Astaf’eva, Srednyaya and Sivuch’ya, accordingly, 6 — Islet Fal’shivyi, (data 40 and 70)

correspond to the number stations and sections
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Figure 3. Species richness of macrobenthos of soft soils in Marine reserve and adjacent areas.

Z is the total number of species, as — bay Astafyeva, gr - bay Gorshkova, pl - island Bol’shoi

Pelise, sv - bay Sivuch’ya, sr - bay Srednyaya, fr — island Furughelm, fl — Islet Fal’shivyi, nr
— bay Nerpich’ya, st - island Stenina
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Figure 4. The ratio of the number of species and individuals in various areas of the samples.
1-3 -bay Astafieva. 4 — bay Bojsmana, 5-6 - island Bol’shoi Pelis, 7 - bay Sivuch’ya, 8-9-10 -
Stenina island, 12 — island Furughelm

Complete Linkage
Euclidean distances

Linkage Distance
w

Nrp Fl Siv St Fr Sr Bpl Gr Ast
Figure 5. The level of similarity of benthic communities. Islands and bays: Nrp - Nerpich’ya,

FI - Islet Fal’shivyi, Siv - Sivuch’ya, St - Stenina, Fr — Furughelm, Sr — Srednyaya, Bpl —
Bol’shoi Pelise, Gr - Gorshkova, Ast - Astafieva
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