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Near-bottom environmental conditions and state of benthos at the inner part of Amursky Bay (Peter the Great Bay, Japan/East Sea)
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The results of an ecological survey of the inner part of Amursky Bay in June, 2005 are presented.  More than 130 benthic species including phytobenthos were identified on soft substrata at the area studied.  Average biomass and density of bottom macrofauna was 566.4 g/m2 and 3083 ind/m2, respectively.  Bivalve molluscs (26.7%), barnacles (21.5%) and sea anemones (16.1%) were prevalent in biomass, while polychaetes dominated in abundance.  The main factors affecting structure, abundance and distribution of benthic communities were: water salinity, sediment type and organic carbon content in bottom sediments.
Statistically-significant relationship between total pollution level (PHC+Phenols+Pb+Cu+∑DDT) and distribution of benthic communities was not detected.  However, strong alterations of species composition in 2005, compared with 1970-1980s, were detected.  The high abundance of some species (alga Ulva fenestrata, polychaete C. capitata, phoronid Ph. harmeri, bivalve Theora fragilis and sea anemone Edwardsia japonica) can be evidence of progressive euthrophication of Amursky Bay.
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Determination of n-nonylphenol in the sea water
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Recently specialists in the field of ecology and medicine have taken great interest in chemical substances which have a negative impact on the endocrine system and development of vertebrates and invertebrates.  Among such substances, n‑nonylphenol is especially significant because of its high concentration in the environment.  This substance is marked by its sharply negative influence on endocrine system of invertebrates, fishes and mammals.  Monitoring of alkylphenol in the environment has revealed its connection with numerous problems, including the non-availability of standard methods of detemination in Russia.  For estimation of potential for n-nonylphenol extraction from model environment, extraction of n-nonylphenol was carried out using two extractions by 50 ml of dichloromethane.  The associated extracts were dried by waterless sodium sulfate and evaporated untill dry under reduced pressure.  The dry residuum was dissolved in acetonitrile.  The exhaustiveness of extraction was 80 %.

Separation of the obtained extracts was carried out by high-performance liquid chromatograph, HP 1100, supplied with diode-matrix and mass-selective detectors.  The type of ionization is API-ES Negative.  The column is “Zorbax ODS” 25cm x 4.6mm.  The limit of detection and minimum detected quantity of the substance was (5 ng) was calculated as (50 ng/l).

As a result of the experiment, a method of n-nonylphenol extraction from the sea water with its following chromatography and mass-spectrometric determination was worked through, and the process enables us to develop and put into practice a monitoring program of n-nonylphenol concentration in coastal sea water.
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Behavior and contamination of estrogenic nonylphenols in Masan Bay, Republic of Korea
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We measured the amounts of estrogenic nonylphenols in 42 seawater, 40 sediment, and 24 creek water samples from Masan Bay to investigate the status and source of contamination and conduct a risk assessment on aquatic life.  Nonylphenol (NP) and nonylphenol (1-2) ethoxylates [NP(1-2)EOs] were detected in all samples in the range of 56-24,374 ng/L for water and 15-4,944 ng/g dry weight for sediment, respectively.  The levels of these compounds in seawater decreased with distances from terrestrial sources.  However, the nonylphenols seemed to be transported at least several tens of kilometers into Masan Bay.  The highest concentrations were found in the samples collected from creeks and the mouth of the bay, indicating that one of the contamination routes in the bay is creek discharge.  Relatively high concentrations were observed at stations near the outfall of sewage treatment plants.  However, those levels were comparable to or lower than those previously reported in other foreign locations.  Based on water quality guidelines proposed by some countries, approximately 41% of water samples exceeded the guideline.  These results suggest that nonylphenols can be a cause of chronic and reproductive toxic effects on various marine organisms from these areas.  We also estimated the load of nonylphenols through the creeks into the Masan Bay.  The results indicated that considerable amounts of these compounds are discharged through the creeks, which receive discharges from industrial complexes.  To efficiently manage nonylphenols in the bay, it would be best to improve the connection rate of the sewage system in industrial complexes. 
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Distribution and origins of PCBs and PAHs in sediments of Yellow Sea

Yoon seok Choi1, Jong hui Kim1, Chang su Jeong1 and Hyeon Seo Cho2
1
South Sea Fisheries Research Institute, Yeosu, 556-823, Republic of Korea.  E-mail:  grcys@momaf.go.kr
2
College of Ocean Science and Technology, Chonnam National University, Yeosu, 550-749, Republic of Korea

To assess the status of polycyclicaromatic hydrocarbon (PAH) contamination and polychlorinated biphenyl (PCB) in surface sediments of Yellow Sea, we analyzed sediment samples of 33 stations by gas chromatography mass spectrometry (GC-MS).  In this study total concentration of PAHs ranged from 2201.54 to 15432.42 ng/g dry weight.  The average total PAHs concentrations were 6256.43 ± 3516.34 ng/g dry weight.  The estimated total PCBs concentrations for 23 congeners ranged from 2837.74 pg/g dry weight to 13740.03 pg/g dry weight with the average of 7431.18 ± 2868.21 pg/g dry weight.  Very high concentrations of PAHs appeared for the central area of Yellow Sea, and this pattern was similar to the spatial distribution of PCB concentration of the 33 sites collected in the Yellow Sea.  Highest concentrations of PCBs and PAHs typically occur in sediments having a large fraction of clays, organic matter, or micro-particulate, and the amount of PCBs sorbed to particles tends to increase as the TOC content of sediment rises.  It has also been reported that the concentration of total PCBs and PAHs in sediments were significantly correlated with the organic carbon content, and both contents were affected by grain size distribution.  In addition to total organic carbon, Al, Fe and Mn were possible normalisers.  In the present study, different sediments had different grain size distribution and the high PCB concentration also had a very high TOC content, with a significant correlation coefficient (R = 0.306) between total PCBs and TOC concentration.
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Nutrient exchange fluxes between water-sediment interface in tidal flat of Dongtan, Changjiang (Yangtze River) estuary
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The sediment-water exchange fluxes of nutrients (i.e. NH4+, NO2-, NO3-, PO43-, and SiO32-) and dissolved oxygen were investigated monthly in the tidal flat of Dongtan, a turbidity maximum zone area in Changjiang (Yangtze River) estuary, in an annual cycle from March 2005 to February 2006.  The results indicated that 
(1) except for NH4+, there seemed to be significant influxes from overlying water into sediment for other four nutrients and (2) the high and middle marshes, covered with vegetation, showed a more significant tendency of assimilating nutrients than low marsh without vegetation growth and (3) the temperature and nutrient concentrations present in overlying water could both draw their significant effects on the fluxes.  According to the numerical model provided by Christensen et al. (1990), the denitrification was estimated to be in a range from -16 μmol h-1 m-2 to 193 μmol h-1 m-2 (average 63 μmol h-1 m-2, n=18) in the study area, of which both coupled nitrification production (DN) and overlying water input (DW) were important pathways to provide the NO3- needed.  Moreover, the results also implied that denitrification could take a significant contribution for the organic carbon mineralization in Dongtan intertidal flat sediments in Changjiang estuary.
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Contamination level and distribution of some pollutants in bottom sediments of the north-west part of the Japan/East Sea in 2006
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Investigations of the state of the deep sea environment are extremely irregular.  In addition, our knowledge of the processes in such zones remains poor and demands more detailed study.  Contents of petroleum hydrocarbons, metals and organochlorines in bottom sediments of the northwestern area of the Japan/East Sea (43-47ºN;  134º30’-141º30’W) have been investigated.  The samples were taken at the depths of 117-3600 m in March 2006.  For comparison the data obtained by FERHRI specialists in 1987-1989 along century transects (between Zolotoy and Slepikovskogo Capes and between Terney and Kamui Capes) were used.

Contamination level of sediments in the region studied was shown to be rather low, and it was notably dropped from the 1980s to 2006.  Effects of several factors determining input and accumulation of different contaminants – the system of currents, fraction composition of sediments, etceteras – are displayed in their distribution patterns.
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Preparation of monoclonal antibody against okadaic acid and development of ELISA to detect diarrhetic shellfish poisoning in shellfish from China
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Monoclonal antibody against OA (okadaic acid, diarrhetic shellfish poisoning, DSP) was prepared using the technique of cell fusion.  This antibody was used in developing a idc-ELISA (indirect competition enzyme-linked immunosorbent assay) for OA detection.  With the carbodiimide method, the hapten OA is coupled with the carriers hemocyanin and ovalbumin, respectively, to obtain immune antigen and coating ligand.  Using OA-KLH as the immunogen to immunize BALB/c mice several times, the titer of antibody in serum was measured.  When the titer was greater than the required value, splenocytes from the immunized mice were fused with murine myeloma cells.  Using OA-OVA as the coating ligand, culture media were screened for adopting an ELISA method.  Three positive hybridoma cells strains that could secrete steadily anti-OA monoclonal antibody were obtained after several times of cloning.  The minimum detectable limit is 0.781ng/ml OA using the idc-ELISA method developed by 1#OA monoclonal antibody.
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Mysids as sensitive bioindicators for coastal ecosystems monitoring
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To describe all aspects of the ecosystem state, a suite of indicators, covering different changes of the environment and biota, is needed.  Taken together, indicators can provide a quick evaluation of the state of marine ecosystems.  They should be used simultaneously to understand the mechanisms and processes that are acting.  Mysid shrimps (Crustacea, Mysidacea) are common in shallow coastal waters and form vital links in aquatic food webs.  Besides, mysids are sensitive to the chemical contaminants, so some species are suitable organisms for estimation of ecotoxicological conditions in coastal areas.  Such aspects of their physiology as growth, reproduction, development and the activities of antioxidant and biotransformation enzymes were used for bioindication of pollution influence in the Peter the Great Bay (Japan/East Sea).  Our studies have shown the changes in the size and sexual structure of populations from coastal areas with different levels of anthropogenic pressure.  There were specific and spatial differences in the activity of glutathione-S-transferase and other biomarkers of oxidative stress in stenobiotic (Paracanthomysis sp.) and eurybiotic (Neomysis mirabilis) species.  These metabolism alterations should be linked to the effects at higher levels of biological organization 
(i.e. reproductive success).  It is concluded that mysids are appropriate indicators of responses of coastal ecosystems to pollution.
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Dynamics of number of oil oxidizing microorganisms in Golden Horn Bay of the Sea of Japan
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In 2003-2004, scientists at the V. I. Il’ichev Pacific Oceanological Institute and Far Eastern National University conducted seasonal monitoring of a number of oil oxidizing microorganisms in Gold Horn Bay in the Sea of Japan.  The basic sources of oil pollution are the ship-repair enterprises, the largest city ports, and city wastewater.

The results shown in the table below indicate a seasonal change in the number of microorganisms in the bay, with minimum concentrations in the cold season.  The greatest number of aerobic heterotrophic organisms is observed in the area of input of the Ob’yasneniya River in Gold Horn Bay, where warm waters from the cooling system of the largest thermal power station of Vladivostok enter the marine environment.

The mineral environments, distinguished from each other only by additives of different kinds of oil, show various numbers of oil oxidizing microorganisms in seawater for each sampling point.  The results indicate that only some kinds of bacteria can actively develop and decompose petroleum in conditions of moderate petroleum pollution, while the others show more selective activity.  Experiments on agar firm environment with addition of each kind of mineral oil have allowed us to allocate 42 types of oil oxidizing microorganisms in waters of Gold Horn Bay, but only four types of bacteria and two types of mushrooms steadily developed on all used mediums down to the maximal concentration of mineral oil.

Seasonal number of microorganisms (cells on ml of sea water) in sea water of Gold Horn Bay

in 2003-2004

	Stations
	Season
	Heterotrophic microorganisms, cells/ml
	Oil oxidizing microorganisms, cells/ml

	
	
	YK medium
	Organic nutrient medium

	
	
	
	Black oil after separation
	Diesel fuel
	Black oil
	Phenol

	St.1

Churkin cape
	Autumn (October)
	4200
	45
	140
	95
	95

	
	Winter (February)
	950
	950
	15000
	75
	95

	
	Spring (March)
	2500
	1600
	170
	200
	25

	
	Summer (July)
	91000
	150
	45000
	950
	40

	St. 2 
Maltzevskaya ferry
	Autumn (October)
	15000
	95
	750
	450
	4

	
	Winter (February)
	9500
	4500
	450
	4500
	0

	
	Spring (March)
	9500
	950
	150
	2500
	0

	
	Summer (July)
	95000
	165
	1150
	650
	25

	St. 3 
Mouth of Ob’yasneniya River 
	Autumn (October)
	20000
	95
	4500
	200000
	30

	
	Winter (February)
	9500
	9500
	4500
	1150
	250

	
	Spring (March)
	200000
	150
	95
	95
	25

	
	Summer (July)
	450000
	1500
	2500
	4500
	450

	St. 4 

36 mooring
	Autumn (October)
	9500
	9000
	250
	1150000
	40

	
	Winter (February)
	165
	250
	2500
	95
	0

	
	Spring (March)
	2500
	25000
	0
	25
	25

	
	Summer (July)
	95000
	950
	4500
	95
	45

	Trading port
	Autumn (October)
	20000
	4500
	2500
	15
	45

	
	Winter (February)
	2500
	950
	4500
	9
	0

	
	Spring (March)
	95000
	450
	45
	25
	25

	
	Summer (July)
	43000
	1500
	11500
	750
	40
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Theoretical and experimental investigation of biodegradation of hydrocarbon polluted water in a three phase fluidized-bed bioreactor with PVC biofilm support
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The aerobic treatment of hydrocarbon-polluted groundwater was performed experimentally in a three phase fluidized-bed bioreactor (FBBR) using mixed culture of living cells immobilized on PVC particles.  The characteristic of the living cells immobilized in FBBR were identified and the kinetic parameters of the biochemical reaction were evaluated.  A steady state biofilm model was developed based on porous pellet model which considers the diffusion and reaction of organic matters within biofilm, axial dispersion coefficient in bioreactor and external mass transfer resistance between biofilm and completely-mixed liquid phase.  The developed model assumes a first-order biochemical reaction within biofilm.  Experimental results were used to test the validity of the proposed model.  A reasonable agreement between the experimental and theoretical results was found.
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Selenium accumulation in trophic net of the Japan/East Sea
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Selenium concentrations were determined in marine organisms of the Peter Great Bay (Japan/East Sea).  Average selenium concentration is 0.6 mkg/g d.w. in marine algae and sea grasses;  4 mkg/g d.w. in soft tissues of mollusks;  less than 5 mkg/g d.w. in digestive organs and gonads of echinoderms:  and up 6 mkg/g d.w. in fish.
Selenium accumulation was estimated in trophic net of Japan/East Sea.  Selenium accumulation coefficient (CA) in each trophic level was calculated as a ratio of selenium concentrations of the next and previous trophic levels.  Results show that processes of accumulation and migration in trophic food chains for selenium and other microelements (iron, zinc, cadmium, cobalt and etc.) are fundamentally distinct.  The mean CA for 1st trophic level (sea water/phytobenthos) was 7000;  for 2nd level (algae/echinoderms and algae/mollusks) was 10; and for 3rd level (mollusks/starfish and crustaceans/ fish) was 1.  Selenium concentrations in predator and prey organisms in Japan/East Sea ecosystems do not differ significantly.  Therefore, we observed a reduction of the mean CA and its dispersion in the higher trophic levels.  

The selenium accumulation type can serve as an indicator of local biogeochemical province, and CA is specific parameter of marine organisms of different trophic levels.
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Partition of polycyclic aromatic hydrocarbons (PAHs) between the river water and bottom sediments at the estuary of rivers in Kanazawa, Japan
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Understanding the behavior of chemical substances in the estuary is important for the coastal marine environmental quality management because there is a concern that a significant amount of chemical substances may flow into seas from rivers, either accidentally or regularly.  Hydrophobic organic pollutants such as PAHs often exhibit a complicated partitioning in the water-bottom sediment environment system.  This partition affects the existence and the transport of pollutants in environment.  We have been monitoring the concentration of polycyclic aromatic hydrocarbons (PAHs) in the two main rivers of Kanazawa City, Asano and Sai rivers, together with concentrations in the bottom sediments at the estuary.  The bottom sediments were classified into three fractions of different sizes, smaller than 75, between 75 and 250, and larger than 250 micrometers;  PAHs concentration and the level of organic carbon (foc) in each fraction were measured.  Based on the assumption that PAHs in water and bottom sediments are in equilibrium, we estimated the bottom sediment-water partition coefficients, Kd, and found a correlation between Kd and the organic carbon contents of sediments.  No significant correlation was found between Kd and the sediment particle size.  Calculated organic carbon normalized partition coefficients Koc (e.g. Koc=Kd/foc) values were fitted to the well known relationship LogKoc=Log Kow +C, and we found that the 3-ring PAHs in both estuaries are approximated with C=1.8, whereas 4 and 5-ring PAHs except for Benzo[k]fluoranthene are represented with C=1.2.  These results suggest that the river water and the sediments were nearly in equilibrium, and the organic carbon content, not the particle size, controls the sediment-water partition coefficient.  Also, the characteristics of the organic carbon in the sediments in the estuaries of two rivers are similar in the partition of PAHs.
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Status of combined heavy metal and POP pollution in Razor clam from coastal areas of Quanzhou, China
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In this study, the status of combined heavy metals (Cd, Cr, Cu, Ni, Pb and Zn) and organo-chlorine pesticide (OCPs; i.e. HCHs, and DDTs) pollution was investigated by determining the residue level of HCHs, DDTs and heavy metals in razor clam collected from coastal areas of Quanzhou City, Fujian Province China.  OCPs and trace metals are measured by GC and GFAAS, respectively.  Concentration ranges of HCHs and DDTs were 0.62-2.54, and 43.1-309.5 ng/g dry wt., respectively;  while concentration ranges of Cd, Cr, Cu, Ni, Pb and Zn were 0.0105-0.112, 0.0256-0.192, 12.2-38.5, 2.20-6.33, ND-0.0529 and 5,78-20.4 ug/g dry wt, respectively.  The results indicated the presence of combined pollution by heavy metals and POPs in the marine bivalve mollusks.  The concentrations of DDTs and Cu in the samples were significantly higher than those of HCHs and other metals, indicating that DDTs and Cu can be considered the typical factors for combined pollutants in the survey areas.
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Existence of background dust in the free troposphere over an Asian dust source region
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Asian dust particles, known as “KOSA” (literally, “yellow sand”) in Japan, originated in arid and semi-arid regions of the Asian continent and are often transported to the North Pacific.  Asian dust particles not only have direct and indirect climate effects through radiative processes in the atmosphere, but also have influences on the oceanic environment due to deposition of the dust particles onto the marine surface.  The dust particles may facilitate oceanic primary productivity, since the Asian dust contains nutrients like iron.  Most of the research on KOSA has been made near the ground or sea surface when relatively strong KOSA events were observed.  Recent measurements over Japan, however, suggested that ‘weak KOSA’ events are frequently passed in the free troposphere over the Japanese islands throughout the year.  The weak KOSA may contribute to radiative impact in the atmosphere as well as on the oceanic environment, because the weak KOSA appears frequently, even though the magnitude is not so large.

To reveal the origin of weak KOSA events, we systematically observed free tropospheric aerosols over Duhunag, China, located in the east end of the Taklamakan Desert.  The measurements were conducted using a balloon-borne aerosol sampler, a balloon-borne Optical Particle Counter (OPC), and LIDAR.  From these measurements, we revealed that mineral particles constantly exist in the free troposphere over an Asian source region, and can suggest that the nutrients in dust particles are constantly supplied to the ocean by weak KOSA.
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In East Asia, with the rapid increase of population and economic development, large amounts of pollutants are released into the air and water.  Among the pollutants in the atmosphere, several polycyclic aromatic hydrocarbons (PAHs) and nitropolycyclic aromatic hydrocarbons (NPAHs) are carcinogenic, mutagenic, or have endocrine disrupting activity.  PAHs and NPAHs are released from the combustion of petroleum and coal.  Coal consumption in China is the largest in the world and represents over 75% of the energy source in China.  However, in spite of the much higher concentration of atmospheric PAHs in China than that in Japan, there has been no report concerning the long-range transport of atmospheric PAHs and NPAHs from China to Japan.
Airborne particulates were collected at Wajima, in the Noto Peninsula, Ishikawa, Japan by a high volume air sampler with a quartz filter every week from September 17, 2004 to September 16, 2005.  Polycyclic aromatic hydrocarbons (PAHs) were analyzed by HPLC with fluorescence detection.  The atmospheric concentrations of PAHs at Wajima were higher during the heating period of China (from mid October to mid April) than during the no-heating period.  A meteorological analysis indicated that the air samples collected in this period at Wajima were transported mainly from Northeast China over the Japan Sea.  Principal Component Analysis of nine PAHs indicated a Chinese origin of the PAHs.  These results strongly suggest that the atmospheric PAHs detected at Wajima, Japan were transported from China.
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