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iogeochemistry is an excellent example of multidisciplinary science. We have gained Bconsiderable insights into linkage between earths physic-chemical and biogeochemical 

processes over the last three decades. These approaches used to help us to gain insights into 

issue and methods develop primarily to get solutions have not advanced as quickly as expected. 

The biogeochemical research further depends mostly on sophisticated instruments and 

techniques. The research related to biogeochemical dynamics in hydrological systems is the 

need of the hour, since the biogeochemical cycles are fundamentally dependent on 

environmental hydrology and this dependency creates hope to face important challenges and 

opportunities. So this issue brings out the recent publications which are of interdisciplinary 

flavour that are aimed to solve the environmental issue by better understanding in identifying 

the sources, residence times, and fluxes of important biogeochemical compounds along with 

their complexity that are undergoing transformations in their storage or in their flux with a 

linkages to environmental hydrology and biogeochemical processes

Prof. A L Ramanathan
Editor
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The carbon stable isotope biogeochemistry of streams,

Taylor Valley, Antarctica

Authors: W.B. Lyons, D.L. Leslie, R.S. Harmon, K. Neumann, K.A. Welch, K.M. Bisson  

Journal: Applied Geochemistry; Volume 32, May 2013, Pages 26–36

The McMurdo Dry Valleys region of Antarctica is the largest ice-free region on the continent. This study 

reports the first C stable isotope measurements for dissolved inorganic C present in ephemeral streams 

in four dry valleys that flow for four to twelve weeks during the austral summer. One of these valleys, 

Taylor Valley, has been the focus of the McMurdo Dry Valleys Long-Term Ecological Research (MCM-

LTER) program since 1993. Within Taylor Valley, numerous ephemeral streams deliver water to three 

perennially ice-covered, closed-basin lakes: Lake Fryxell, Lake Hoare, and Lake Bonney. The Onyx River in 

the Wright Valley, the longest river in Antarctica, flows for 40 km from the Wright Lower Glacier and Lake 

Brownworth at the foot of the glacier to Lake Vanda. Streamflow in the McMurdo Dry Valley streams is 

produced primarily from glacial melt, as there is no overland flow. However, hyporheic zone exchange 

can be a major hydrogeochemical process in these streams. Depending on landscape position, these 

streams vary in gradient, channel substrate, biomass abundance, and hyporheic zone extent. This study 

sampled streams from Taylor, Wright, Garwood, and Miers Valleys and conducted diurnal sampling of 

two streams of different character in Taylor Valley. In addition, transect sampling was undertaken of the 
13

Onyx River in Wright Valley. The δ CPDB values from these streams span a range of greater than 14‰, 

from −9.4‰ to +5.1‰, with the majority of samples falling between −3‰ and +2‰, suggesting that the 

C stable isotope composition of dissolved C in McMurdo Dry Valley streams is largely inorganic in 

character. Because there are no vascular plants on this landscape and no groundwater input to these 
13streams, atmospheric exchange is the dominant control on δ C-DIC. 

A three-dimensional model of Lake Superior with ice 

and biogeochemistry

Authors: Brooke White, Jay Austin, Katsumi Matsumoto

Journal: Journal of Great Lakes Research, Volume 38, Issue 1, March 2012, Pages 61–71

The formation of winter ice on Lake Superior has been shown to be important in determining the annual 

thermal cycle of the lake and long-term trends of surface water temperature increase. However, 

modeling studies of Lake Superior to date have not included dynamic and thermodynamic ice cover. 

These physical characteristics of the lake in turn can have significant impacts on biogeochemical cycling 

within the lake. We present a new three-dimensional model of Lake Superior that includes a dynamic 

and thermodynamic ice model and a biogeochemical model. Results from the model forced by observed 

meteorological conditions for the period 1985 to 2008 are discussed and compared with available 

observations. Modeled long-term interannual trends in increasing water temperature and decreasing 

ice cover are compared with observed rates. In the model, total annual gross primary productivity is 

found to correlate positively with mean annual temperature and negatively with mean winter ice-cover 

magnitude.



The biogeochemical reactivity of suspended particulate matter

at nested sites in the Dee basin, NE Scotland

Authors: J. J. C. Dawson, Y. R. Adhikari,  C. Soulsby, M. I. Stutter

Journal: Science of Total Environment, Volume 434, 15 September 2012, Pages 159–170

Variation in the organic matter content associated with suspended particulate matter (SPM) is an often 

overlooked component of carbon cycling within freshwater riverine systems. The potential 

biogeochemical reactivity of particulate organic carbon (POC) that affect its interactions and fate, i.e. 

respired and lost to the atmosphere along river continua or ultimately exported to estuarine and oceanic 

pools was assessed.Eleven contrasting sites draining nested catchments (5–1837 km2) in the River Dee 

basin, NE Scotland were sampled during summer 2008 to evaluate spatio-temporal variations in 

quantity and quality (biogeochemical reactivity) of SPM during relatively low flow conditions. Mean 

SPM concentrations increased from 0.21 to 1.22 mg L− 1 between the uppermost and lowest mainstem 

sites. Individually, POC concentrations ranged from 0.08 to 0.55 mg L− 1 and accounted for ca. 3–15% of 

total aqueous organic carbon transported. The POC content was partitioned into autotrophic (2.78–73.0 

mg C g− 1 SPM) and detrital (119–388 mg C g− 1 SPM) biomass carbon content. The particulate respired 

CO2–C as a % of the total carbon associated with SPM, measured by MicroResp™ over 18 h, varied in 

recalcitrance from 0.49% at peat-dominated sites to 3.20% at the lowermost mainstem site. Significant 

(p < 0.05) relationships were observed between SPM biogeochemical reactivity measures (% respired 

CO2–C; chlorophyll α; bioavailable-phosphorus) and arable and improved grassland area, associated 

with increasing biological productivity downstream.Compositional characteristics and in-stream 

processing of SPM appear to be related to contributory land use pressures, that influence SPM 

characteristics and biogeochemistry (C:N:P stoichiometry) of its surrounding aqueous environment. As 

moorland influences declined, nutrient inputs from arable and improved grasslands increasingly 

affected the biogeochemical content and reactivity of both dissolved and particulate matter. This 

increases the potential for recycling of the organic matter that is either transported from upstream or 

entering further along the riverine continuum.

A process-oriented model of pelagic biogeochemistry for marine systems. 

Part I: Model description

Authors: M. Mateus 

Journal: Journal of Marine Systems, Volume 94, Supplement, June 2012, Pages S78–S89

Several models for marine biogeochemistry have been developed over the last decades. One of the most 

complex models currently available, the European Regional Seas Ecosystem Model (ERSEM), has been 

pointed out as the reference in terms of modeled processes, complexity and modeling philosophy. Its 

representation of marine trophic interactions and biogeochemical cycles has been widely accepted and 

recurrently visited and improved. Here we present a set of equations of a marine biogeochemical 

deterministic model that uses ERSEM as reference. The model is process-oriented and aims to be used in 

numerical simulations of different types of marine systems. Our formulation is based on the Living 



Functional Group (LFG) concept (Baretta and Ruardij, 1987 and Vichi et al., 2007), but instead of defining 

distinct organism types for each LFG, it is conceptualized to work with a Generic Type Model (GTM). GTM 

is a modeling strategy that allows us to define the number of types inside each LFG, according to specific 

modeling needs. Our model was developed without parametrization of physical transport processes, 

but as a component of an integral modeling system — the MOHID Water Modelling System. Inside the 

MOHID system our model is sufficiently generic to be used to model distinct marine ecosystem.

Environmental geochemistry of an active Hg mine in Xunyang,

Shaanxi Province, China

Authors: Guangle Qiu, Xinbin Feng, Bo Meng, Jonas Sommar, Chunhao Gu

Journal: Applied Geochemistry; Volume 27, Issue 12, December 2012, Pages 2280–2288

The Xunyang Hg mine (XMM) situated in Shaanxi Province is an active Hg mine in China. Gaseous 

elemental Hg (GEM) concentrations in ambient air were determined to evaluate its distribution pattern 

as a consequence of the active mining and retorting in the region. Total Hg (HgT) and methylmercury 

(MeHg) concentrations in riparian soil, sediment and rice grain samples (polished) as well as Hg 

speciation in surface water samples were measured to show local dispersion of Hg contamination. As 

expected, elevated concentrations of GEM were found, ranging from 7.4 to 410 ng m−3. High 

concentrations of HgT and MeHg were also obtained in riparian soils, ranged from 5.4 to 120 mg kg−1 

and 1.2 to 11 μg kg−1, respectively. Concentrations of HgT and MeHg in sediment samples varied widely 

from 0.048 to 1600 mg kg−1 and 1.0 to 39 μg kg−1, respectively. Surface water samples showed elevated 

HgT concentrations, ranging from 6.2 to 23,500 ng L−1, but low MeHg concentrations, ranging from 

0.022 to 3.7 ng L−1. Rice samples exhibited high concentrations of 50–200 μg kg−1 in HgT and of 8.2–80 

μg kg−1 in MeHg. The spatial distribution patterns of Hg speciation in the local environmental 

compartments suggest that the XMM is the source of Hg contaminations in the study area.

Nutrient removal using biosorption activated media: Preliminary 

biogeochemical assessment of an innovative stormwater infiltration basin

Authors: Andrew M. O'Reilly, Martin P. Wanielista, Ni-Bin Chang,  Zhemin Xuan, Willie G. Harris 

Journal: Science of Total Environment, Volume 432, 15 August 2012, Pages 227–242

Soil beneath a stormwater infiltration basin receiving runoff from a 23 ha predominantly residential 

watershed in north-central Florida, USA, was amended using biosorption activated media (BAM) to 

study the effectiveness of this technology in reducing inputs of nitrogen and phosphorus to 

groundwater. The functionalized soil amendment BAM consists of a 1.0:1.9:4.1 mixture (by volume) of 

tire crumb (to increase sorption capacity), silt and clay (to increase soil moisture retention), and sand (to 

promote sufficient infiltration), which was applied to develop an innovative stormwater infiltration 

basin utilizing nutrient reduction and flood control sub-basins. Comparison of nitrate/chloride 

(NO3−/Cl−) ratios for the shallow groundwater indicates that prior to using BAM, NO3− concentrations 

were substantially influenced by nitrification or variations in NO3− input. In contrast, for the new basin 



utilizing BAM, NO3−/Cl− ratios indicate minor nitrification and NO3− losses with the exception of one 

summer sample that indicated a 45% loss. Biogeochemical indicators (denitrifier activity derived from 

real-time polymerase chain reaction and variations in major ions, nutrients, dissolved and soil gases, and 

stable isotopes) suggest that NO3− losses are primarily attributable to denitrification, whereas 

dissimilatory nitrate reduction to ammonium is a minor process. Denitrification was likely occurring 

intermittently in anoxic microsites in the unsaturated zone, which was enhanced by the increased soil 

moisture within the BAM layer and resultant reductions in surface/subsurface oxygen exchange that 

produced conditions conducive to increased denitrifier activity. Concentrations of total dissolved 

phosphorus and orthophosphate (PO43 −) were reduced by more than 70% in unsaturated zone soil 

water, with the largest decreases in the BAM layer where sorption was the most likely mechanism for 

removal. Post-BAM PO43 −/Cl− ratios for shallow groundwater indicate predominantly minor increases 

and decreases in PO43 − with the exception of one summer sample that indicated a 50% loss. Differences 

in nutrient variations between the unsaturated zone and shallow groundwater may be the result of the 

intensity and duration of nutrient removal processes and mixing ratios with water that had undergone 

little biogeochemical transformation. Observed nitrogen and phosphorus losses demonstrate the 

potential, as well as the future research needs to improve performance, of the innovative stormwater 

infiltration basin using BAM for providing passive, economical, stormwater nutrient-treatment 

technology to support green infrastructure.

Benzo(a)pyrene inhibits the role of the bioturbator Tubifex tubifex

in river sediment biogeochemistry

Authors: F. Mermillod-Blondin, A. Foulquier, F. Gilbert, S. Navel, B. Montuelle, F. Bellvert 

Journal: Science of Total Environment; –Volumes 450451, 15 April 2013, Pages 230–241

The interactions between invertebrates and micro-organisms living in streambed sediments often play 

key roles in the regulation of nutrient and organic matter fluxes in aquatic ecosystems. However, benthic 

sediments also constitute a privileged compartment for the accumulation of persistent organic 

pollutants such as PAHs or PCBs that may affect the diversity, abundance and activity of benthic 

organisms. The objective of this study was to quantify the impact of sediment contamination with the 

PAH benzo(a)pyrene on the interaction between micro-organisms and the tubificid worm, Tubifex 

tubifex, which has been recognized as a major bioturbator in freshwater sediments. Sedimentary 

microcosms (slow filtration columns) contaminated or not with benzo(a)pyrene (3 tested 

concentrations: 0, 1 and 5 mg kg− 1) at the sediment surface were incubated under laboratory 

conditions in the presence (100 individuals) or absence of T. tubifex. Although the surface sediment 

contaminations with 1 mg kg− 1 and 5 mg kg− 1 of benzo(a)pyrene did not affect tubificid worm survival, 

these contaminations significantly influenced the role played by T. tubifex in biogeochemical processes. 

Indeed, tubificid worms stimulated aerobic respiration, denitrification, dehydrogenase and hydrolytic 

activities of micro-organisms in uncontaminated sediments whereas such effects were inhibited in 

sediments polluted with benzo(a)pyrene. This inhibition was due to contaminant-induced changes in 

bioturbation (and especially bio-irrigation) activities of worms and their resulting effects on microbial 

processes. This study reveals the importance of sublethal concentrations of a contaminant on ecological 

processes in river sediments through affecting bioturbator–microbe interactions.



A process-oriented model of pelagic biogeochemistry for marine systems. 

Part II: Application to a mesotidal estuary

Authors: M. Mateus, N. Vaz, R. Neves

Journal: Journal of Marine Systems, Volume 94, Supplement, June 2012, Pages S90–S101

The main goal of this study is to use an integrated ecosystem model to study the role of physical, 

chemical and environmental parameters on the biogeochemistry of the Tagus estuary, the main 

estuarine system in Portugal. This work was developed as part of EU-funded INSEA project and tried to 

accomplish two major aims: (1) the development and implementation of a coupled modeling system 

capable of reproducing all the major characteristics both in physical and biological environments, and (2) 

to create a coastal management system based on the efficient integration of observations and 

biophysical models. Our results suggest that both aims were met. In this study we have used a 2D 

hydrodynamic application coupled to a complex ecological model presented in a companion paper 

which captures the state of the art of marine ecological models, and also developed during the project. 

Special emphasis is given to the processes governing temporal and spatial patterns of both 

phytoplankton and bulk properties, and the physical–biological interactions shaping their variability. 

The results shown in this paper are indicative of a reasonable performance of the model. It captures the 

complexity of the Tagus estuary and provides reasonable estimates of the biomass trends of a highly 

dynamic and interactive community.

Spinifex biogeochemistry across arid Australia: Mineral exploration 

potential and chromium accumulation

Authors: N. Reid, S.M. Hill

Journal: Applied Geochemistry, Volume 29, February 2013, Pages 92–101

Spinifex (Triodia spp.) grasslands cover vast areas of arid Australia, across a variety of soils and 

landscapes. These grasses are deep rooted and long lived, hence have great potential as a 

biogeochemical sampling medium for mineral exploration. This study discusses the results of analyses of 

Triodia pungens and Triodia scariosa from field sites over buried Au mineralisation (Coyote, Oberon and 

Tunkillia Prospects). At each site there is a multi-element anomaly in the vegetation over the projected 

mineralisation, the haloes are of different scales depending on the local landscape setting and 

dispersion potential of each element associated with mineralisation. The magnitude of the anomalies is 

similar for each site independent of underlying substrate. Overall, spinifex chemical composition has the 

potential to act as a point indicator of substrate geochemistry with very minimal dispersion (hundreds of 

metres only) that can delineate the extent of a potential ore deposit.This study also discusses the Cr 

accumulation potential of T. pungens and T. scariosa, discovered during the mineral exploration studies, 

from several field sites (Coyote, Oberon, Tunkillia and North Miitel Prospects). Triodia species are shown 

to be able to accumulate Cr up to potentially toxic levels independent of substrate concentration. This 

could be due to accumulation (active transport) or the lack of a barrier mechanism (passive uptake) 

within the plant.



Comparison of arsenic geochemical evolution in the Datong Basin (Shanxi) 

and Hetao Basin (Inner Mongolia), China

Authors: Ting Luo, Shan Hu, Jinli Cui, Haixia Tian, Chuanyong Jing

Journal: Applied Geochemistry, Volume 27, Issue 12, December 2012, Pages 2315–2323

Insightful knowledge of geochemical processes controlling As mobility is fundamental to understanding 

the occurrence of elevated As in groundwater. A comparative study of As geochemistry was conducted in 

the Datong Basin (Shanxi) and Hetao Basin (Inner Mongolia), two strongly As-enriched areas in China. 

The results show that As concentrations ranged from <1–1160 μg L−1 (n = 37) in the Datong Basin and 

<1–804 μg L−1 (n = 62) in the Hetao Basin. The groundwater is of the Na-HCO3 type in the Datong Basin 

and Na-Cl-HCO3 type in the Hetao Basin. Silicate mineral weathering and cation exchange processes 

dominated the groundwater geochemistry in the two study areas. Principal component analysis of 99 

groundwater samples using 12 geochemical parameters indicated positive correlations between 

concentrations of As and Fe/Mn in the Datong Basin, but no correlation of As and Fe/Mn in the Hetao 

Basin. Phosphate correlated well with As in the Datong Basin and Hetao Basin, suggesting phosphate 

competition might be another process affecting As concentrations in groundwater. High concentrations 

of As, Fe, and Mn occurred in the pe range −2 to −4. The results of this study further understanding of the 

similarities and differences of As occurrence and mobility at various locations in China.

Mobilization and speciation of arsenic from hydrothermally altered rock 

containing calcite and pyrite under anoxic conditions

Authors: Carlito Baltazar, Tabelin Toshifumi Igarashi, Tetsuro Yoneda

Journal: Applied Geochemistry, Volume 27, Issue 12, December 2012, Pages 2300–2314

The effects of water residence time and anoxic conditions on the mobilization and speciation of As in a 

calcite- and pyrite-bearing altered rock excavated during a road-tunnel project has been evaluated using 

batch and column laboratory experiments. Higher infiltration rates (i.e., shorter water residence times) 

enhanced the leaching of As due to the higher pH values of the effluents and more rapid transport of 

dissolved As through the columns. The concentration of As in the effluent also increased under anoxic 

conditions regardless of the water residence time. This enhanced leaching of As under anoxic conditions 

could be attributed to a significant pH increase and decreased Fe oxyhydroxide/oxide precipitation 

compared to similar experiments done under ambient conditions. Processes that controlled the 

evolution of pH and the temporal release mechanisms of As under anoxic conditions were identical to 

those previously observed under ambient conditions: the dissolution of soluble phases, pyrite 

oxidation, co-precipitation and/or adsorption/desorption reactions. Speciation of As in the column 

experiments could partly be attributed to the pH-dependent adsorption of As species onto Fe 

oxyhydroxide/oxide precipitates. Moreover, apparent equilibrium of the total As and As[III] 

concentrations was delayed under anoxic conditions in both batch and column experiments



Geochemistry of arsenic during low-temperature 

water–rock interaction

Authors: George Breit

Journal: Applied Geochemistry, Volume 27, Issue 11, November 2012, Pages 2157–215

High arsenic water has been a global focus of both scientists and water supply managers because of its 

serious adverse impact on human health and wide distribution in the world. Processes of redox, 

sorption, precipitation, and dissolution release arsenic in both natural systems and in environments 

intensely modified by human activities. In natural systems, groundwater arsenic is controlled by 

lithologic geochemistry, sedimentation conditions, hydrogeologic setting and groundwater chemistry. 

However, in the intensely human-affected systems (such as mining and tilling areas), arsenic 

mobilization is dependent on the composition of the primary materials, treatment methods, storage 

design, and local climate. Well-designed experimental systems aid in characterizing sorption, 

precipitation, and redox processes associated with arsenic dynamics during water-rock interaction. 

Continued investigations of field sites will further refine understanding of the processes favoring arsenic 

mobility in the range of natural and man-made systems. The combination of field and experimental 

studies will lead to better understanding of arsenic cycling in all systems and sustainable management of 

water resources in arsenic-affected areas.

Dissolved and particulate metals and arsenic species mobility 

along a stream affected by Acid Mine Drainage in 

the Iberian Pyrite Belt (SW Spain)

Authors: Aguasanta M. Sarmiento, Manuel A. Caraballo, Daniel Sanchez-Rodas, José Miguel Nieto

Journal: Applied GeochemistryVolume 27, Issue 10, October 2012, Pages 1944–1952

Intensive mining has taken place in the Iberian Pyrite Belt since 3000 B.C. generating Acid Mine Drainage 

(AMD) and releasing high amounts of SO4, acidity, metals and metalloids into surface water. 

Concentrations of elements in AMD-impacted waters are regulated by the precipitation of Fe-rich 

materials and particulate matter can influence the mobility and the bioavailability of metals. In this 

paper a study on the dissolved As species concentration along a polluted stream has been performed. 

Two sampling campaigns were conducted during the dry and the rainy seasons. Concentrations of 

dissolved elements are higher during the dry season and increase progressively along the water course 

in both seasons. Concentrations up to 80 μg L−1 of As3+ and 5 mg L−1 of As5+ were determined. The 

concentration of As species increases and the As3+/As5+ ratio decreases downstream. The Fe2+/Fe3+ 

and As3+/As5+ ratios show the same pattern with respect to pH for all the examined samples, except 

those taken from Au cyanidation wastes. The particulate phase is mainly composed of Fe, As and Pb, 

with As being associated with the Fe minerals while Pb seems to be associated with the clay colloids.



Dissolved organic carbon from the traditional jute processing technique 

and its potential influence on arsenic enrichment in the Bengal Delta

Authors: S.H. Farooq, D.Chandrasekharam, G.Abbt-Braun, Z. Berner, S. Norra, D. Stüben

Journal: Applied Geochemistry,Volume 27, Issue 1, January 2012, Pages 292–303

Dissolved organic C (DOC) plays an important role in the mobilization of As from sediments. In West 

Bengal, the widely used technique for obtaining jute fiber involves retting of the jute plant in ponds 

(hereafter such ponds are termed jute decomposing ponds) for several weeks, which produces 

significant amounts of DOC in the ponds. These ponds thus act as point sources of DOC and supply huge 

quantities of organic C to the Bengal Delta sediments. This study has been carried out to investigate the 

role of such DOC in enriching the groundwater with As in the Bengal Delta. Data clearly show that due to 

the effect of DOC, As is mobilized from the upper 2.6 m of the sediment profile, and is fixed between 2.6 

and 6.1 m, while the lower part (6.1–9 m) largely remains unaffected. The reducing conditions mainly 

developed due to the decay of the percolating DOC seem to help the mobilization and transportation of 

As and other redox sensitive elements (Fe, Mn), as well as elements (Cu, Zn) attached to oxy-hydroxides 

of those redox-sensitive elements. Experiments also indicate that if the DOC production at the surface 

continues for a longer period of time, the zone of As fixation (2.6–6.1 m) may get shifted further 

downwards and ultimately intercept the water table resulting in As enrichment of groundwater.

Determination of mercury biogeochemical fluxes in the remote 

Mackenzie River Basin, northwest Canada, using speciation of sulfur 

and organic carbon

Authors: Jesse Carrie, Hamed Sanei, Robie W. Macdonald, Feiyue Wang, Gary A. Stern

Journal: Applied Geochemistry, Volume 2, January 2012, Pages 22–30

The Mackenzie River Basin (MRB) in NW Canada is one of the least human-impacted large watersheds in 

the world. The western and eastern sub-basins of the MRB are also marked by contrasting geology, 

geomorphology, hydrology, and biology. These remarkable differences in a remote river basin provide a 

unique opportunity to probe the biogeochemical processes governing the sources, transport, and 

bioavailability of Hg at the terrestrial-marine interface and ultimately in the Arctic Ocean. Based on a 

large dataset of the concentration and speciation of Hg, S and organic matter in surface sediments across 

the MRB, a source-apportioned budget was constructed for Hg in the MRB. The results indicate that the 

Hg flux in the basin originates primarily from the weathering of sulfide minerals in the western 

mountainous sub-basin (∼ 78% of the total), followed by the erosion of coal deposits along the 

mainstream of the Mackenzie River (∼10%), with the remainder split between atmospheric inputs and 

organic matter-bound Hg (6% and 5%, respectively). Although the Hg flux from the eastern peatland sub-

basin only accounts for ∼10% of the total riverine Hg flux, Hg in this region correlates strongly with labile 

organic matter, and will likely have a much stronger influence on local biota.



Geochemical records of decadal variations in terrestrial input and 

recent anthropogenic eutrophication in the Changjiang Estuary and 

its adjacent waters

Authors: Yu Yu, Jinming Song, Xuegang Li, Liqin Duan

Journal: Applied Geochemistry, Volume 27, Issue 8, August 2012, Pages 1556–1566

Increasing eutrophication and seasonal anoxia in bottom water in the Changjiang Estuary and its 

adjacent waters has progressed in recent decades, caused by elevated anthropogenic N and P input. 

Sedimentary biogenic elements were investigated to determine whether the biogenic proxies could be 

used in paleoenvironmental studies in an energetic estuary, as well as to reconstruct the histories of 

environmental changes in the East China Sea (ECS). Two 210Pb-dated cores from the coastal and 

offshore waters were analyzed for organic C (TOC) and its stable isotope (δ13C), total N (TN), biogenic Si 

(BSi), total P (TP) and P species. In coastal sediment, the variations of P species, especially Fe-P, Al-P and 

detrital apatite P (Det-P), reflected the dry–wet oscillations in the Changjiang River for the past century, 

which has influenced the sediment grain size and terrestrial material input. Much lower BSi content 

(0.756%) at 16–22 cm likely recorded the pronounced decrease in silicate flux in the Changjiang River 

and its lower flow in the late 1980s. In offshore sediment, higher concentrations of TOC, TN, BSi, Ex-P, Fe-

P and Lea-OP indicated higher primary productivity in response to the strong winter monsoons during 

the 1960s–1980s, and their 20-a fluctuations were in agreement with the decadal variations of the 

winter monsoon. Low contents and little variations of Al-P and Det-P indicated the slight influence of the 

terrestrial sediment input in offshore waters. The influence of human activities on the environment in 

recent decades has also been recorded in coastal sediment. Grain-size normalized concentrations of 

TOC, TN, TP, Ex-P, Fe-P and Lea-OP increased by 24%, 23%, 15%, 13% and 51% in the upper 16 cm of 

coastal sediment, indicating elevated P and N load and primary productivity since the 1990s. Elevated 

TN/TP ratios and decreased BSi/TOC recorded the changed nutrient structure and the decrease in the 

proportion of the diatom to phytoplankton community. However, the sediment record indicated that 

the eutrophication might actually have started from the end of the 20th century rather than the 

reported middle of 20th century. In contrast, biogenic elements in offshore sediment did not reflect 

disturbance by human activities. This study revealed that multi-nutrient proxies in sediment in the ECS 

could indicate natural environmental changes including runoff and the winter monsoon over the past 

century, as well as the influence of human activities in recent decades. Phosphorus species with distinct 

origins and biogeochemical behaviors could effectively reflect different aspects of past environmental 

conditions.

Influence of NaCl and CaCl2 on lake sediment biogeochemistry.

Authors: Seon-young Kim, Carla Koretsky

Journal: Applied Geochemistry, Volume 26, Supplement, June 2011, Pages S198–S201

The influence of two commonly used road salt deicers, NaCl and CaCl2, on sediment biogeochemistry 

was investigated using a series of core incubations. Sediment cores collected in fall 2009 and spring 2010 

were incubated for 100 days in 1 or 5 g/L CaCl2·2H2O, 5 g/L NaCl or DI water (control). For each 

treatment, 3 cores were sacrificed every month, sliced into three intervals (0–5, 5–10 or 10–15 cm 



depth) and the pore waters analyzed for pH, total alkalinity, dissolved Fe(II), Mn(II), NH4+, PO43-,SO42-, 

sulfide, Na, Mg, K and Ca. Addition of NaCl, and especially 5 g/L CaCl2·H2O, resulted in the growth of 

microbial mats on the surfaces of the cores and stimulated anaerobic production of dissolved Mn(II) and 

Fe(II) in the sediment pore waters. This is hypothesized to be the result of nutrient release (e.g., K, Ca, 

trace elements) via ion exchange processes, which fueled primary production and subsequent organic 

matter degradation in the cores treated with NaCl or CaCl2. Such processes may be significant in wetland 

sediments impacted by large loadings of salt from road deicers.

Mercury sources and bioavailability in lakes located 

in the mining district of Chibougamau, eastern Canada

Authors: Stéphane Petit,Marc Lucotte, Roman Teisserenc

Journal: Applied Geochemistry, Volume 26, Issue 2, February 2011, Pages 230–241

The presence of Hg in the fish of the lakes from the Cu–Zn–Au mining region of Chibougamau (Canada) 

represents a serious source of concern for the health of local sports and subsistence fishers. This study 

focuses on identifying the origin of Hg present in the sediments of lakes with mine wastes stored in 

tailing facilities located on their shores. In addition to C/N ratios and determination of total Hg, Methyl 

Hg and other metals, a series of lignin biomarkers were used to contrast the history of the mining 

contamination with the nature and the intensity of terrigenous organic matter (TOM) inputs from the 

watersheds to the sampled lakes. It appears that sediments located nearest to mine tailings are as 

expected most enriched in total Hg and other metals (Cu, As, Al, Fe, Pb). Nevertheless, the presence of 

only small amounts of refractory TOM in these contaminated sediments could explain why only a very 

small fraction of Hg is found as Methyl Hg. In sediments with little or no impact by mining activities, a 

relationship was observed between logging activities in the lake watershed and increased TOM derived 

from inorganic gymnosperms soils horizons and increased Hg transport to the lakes. Nevertheless, it 

appears that the additional TOM transported to logged lakes is refractory enough not to promote high 

levels of Methyl Hg. The highest fractions of Methyl Hg relative to total Hg in lake sediments of the 

studied area were thus observed in relatively pristine environments where least degraded TOM is 

brought from the watersheds.

Distribution of Hg in mangrove trees and its implication for 

Hg enrichment in the mangrove ecosystem

Authors: Zhenhua Dinga, Hao Wua, Xinbin Fengb, Jinling Liub, Yang Liua, Yanting Yuana, 

Journal: Applied Geochemistry, Volume 26, Issue 2, February 2011, Pages 205–212

The aim of this study was to evaluate Hg distribution in mangrove plants and changes of Hg content 

during leaf aging; the contribution of litterfall to Hg enrichment in mangrove ecosystems is also 

discussed. Contents of total Hg (THg) and methylmercury (MeHg) in mangrove plants and sediments 

were determined. Contents of THg and MeHg in the sediments were 225 ± 157 ng/g and 0.800 ± 0.600 

ng/g. Concentrations of THg and MeHg in the mangrove plants were 1760 ± 1885 ng/g and 0.721 ± 0.470 

ng/g (dry weight), respectively, which were much higher than those in terrestrial plants. Enrichment of 



THg in mangrove plants was different, following the order Rhizophra apiculata > Rhizophora stylosa > 

Kandelia candel > Aegiceras corniculatum > Avicennia marina; while MeHg contents in mangrove plants 

decreased in the order of R. stylosa > K. candel > A. corniculatum > R. apiculata > A. marina. There were 

obvious interspecies differences, regional differences, individual differences and tissue differences 

between THg and MeHg contents of mangrove plants, all of which were closely related to the 

environmental and the physiological characteristics of mangrove plants. In juvenile leaves, mature 

leaves and leaf litter, THg contents ranged 55.3–1760 ng/g, 204–1800 ng/g, and 385–2130 ng/g (dry 

weight), respectively; MeHg contents ranged 0.17–2.39 ng/g, 0.01–1.28 ng/g, and 0.13–1.47 ng/g (dry 

weight), respectively. Except for A. corniculatum and Bruguier gymnorrhiza, THg content of mature 

leaves was always higher than that in juvenile leaves, but MeHg showed a contrasting trend. THg content 

of litter leaves was between that of juvenile leaves and mature leaves, while MeHg content was 

generally lower than that of juvenile leaves and mature leaves. In the mangrove ecosystem, Hg 

enrichment contributed by the litterfall decreased in the order of K. candel > A. corniculatum > A. 

marina.

Oceanic CO2 uptake and biogeochemical variability during the 

formation of the Eastern North Atlantic Central water 

under two contrasting NAO scenarios

Authors: X.A. Padin, C.G. Castro, A.F. Ríos, F.F. Pérez

Journal: Journal of Marine Systems, –Volume 84, Issues 34, February 2011, Pages 96–105

Long-term variability of the biogeochemical properties during the formation of central waters in the 

Eastern North Atlantic were analyzed between 42–47°N and 10–20°W from the dataset gathered during 

the Galicia VII (GVII) and C. Darwin 58/59 (CD58/59) cruises. These cruises that showed important 

changes in the thermohaline properties and the nutrient abundance of the upper layers were carried 

out under contrasting conditions of the North Atlantic Oscillation (NAO) index. The different climate 

forcing led a meridional shift of the transition zone between the formation regions of subpolar and 

subtropical Eastern North Atlantic Central Water (ENACWp and ENACWt, respectively). This 

displacement conditioned the presence of each ENACW in the study region and so the thermohaline and 

biogeochemical properties. The effect of the observed variability at decadal scale on the air–sea CO2 

gradient (ΔfCO2) and exchange (FCO2) was analyzed using 1D model approach throughout 11 weekly-

steps that simulated the development of a spring bloom during the shoaling of the mixed layer. The 

outputs of the model showed an intensification of the ocean CO2 uptake due to higher biological CO2 

drawdown, during positive NAO conditions and its weakening under negative NAO influence.



Coupling early-diagenesis and pelagic biogeochemical models 

for estimating the seasonal variability of N and P fluxes 

at the sediment–water interface: Application to 

the northwestern Adriatic coastal zone

Authors: Daniele Brigolin, Tomas Lovato, Angelo Rubino, Roberto Pastres

Journal: Journal of Marine Systems, –Volume 87, Issues 34, September 2011, Pages 239–255

An integrated numerical model for the simulation of both pelagic and benthic biogeochemical processes 

was obtained by fully coupling a transient early diagenesis model with a reaction-transport pelagic 

biogeochemical model. The integrated model was applied to a shallow coastal area of the Northern 

Adriatic Sea, approximately 1400 km2 wide, with the aim of investigating: 1) the seasonal dynamics of 

the fluxes of macronutrients, namely N and P, at the sediment–water interface; 2) the spatial variability 

in both sediment concentration profiles and benthic–pelagic fluxes of NH4+, NO3−, DIP and O2. Model 

results concerning the pelagic state variables compare well with field data. The outputs of the benthic 

biogeochemical sub-model were found to be consistent with a set of literature data on sediment 

biogeochemistry collected within the model domain. Even though these comparisons should not be 

regarded as a formal validation, they provide evidence that the model correctly simulates the main 

patterns of both primary production and organic matter mineralisation. Model results indicate a strong 

coupling between benthic and pelagic systems, since the oxygen penetration depth is small (2–4 mm) 

and the sediment oxygen demand, up to 20 mmol m− 2 day− 1, is high. This is also confirmed by the 

importance of fluxes of macronutrients from sediments, 17.5 106 kg N year− 1 and 1.7 106 kg P year− 1 

on the whole model domain, which accounted for approximately 14% and 50% of the total N and P 

reaching the water column on a yearly basis. Fluxes of dissolved inorganic compounds at the SWI are 

higher in the proximity of the coastline, where the sedimentation rate of organic matter is also more 

elevated. The integrated model could be further applied for research investigations and management 

purposes. To this regard, its use for the assessment of aquaculture impacts on sediment geochemistry 

and nutrient recycling looks appropriate.

Evaluation of biogeochemical cycles in an ensemble of three 

state-of-the-art numerical models of the Baltic Sea

Authors: K. Eilola, B.G. Gustafsson, I. Kuznetsov, H.E.M. Meier, T. Neumann, O.P. Savchuk

Journal: Journal of Marine Systems, Volume 88, Issue 2, November 2011, Pages 267–284

Three state-of-the-art coupled physical–biogeochemical models, the BAltic sea Long-Term large-Scale 

Eutrophication Model (BALTSEM), the Ecological Regional Ocean Model (ERGOM), and the Swedish 

Coastal and Ocean Biogeochemical model coupled to the Rossby Centre Ocean circulation model 

(RCO–SCOBI), are used to calculate changing nutrient and oxygen dynamics in the Baltic Sea. The models 

are different in that ERGOM and RCO–SCOBI are three-dimensional (3D) circulation models while 

BALTSEM resolves the Baltic Sea into 13 dynamically interconnected and horizontally integrated sub-

basins. The aim is to assess the simulated long-term dynamics and to discuss the response of the coupled 

physical–biogeochemical models to changing physical conditions and nutrient loadings during the 



period 1970–2005. We compared the long-term seasonal and annual statistics of inorganic nitrogen, 

phosphorus, and oxygen from hindcast simulations with those estimated from observations. We also 

studied the extension of hypoxic bottom areas covered by waters with O2 < 2 ml O2 l− 1 and cod 

reproductive volumes comprising waters with salinity > 11 and O2 > 2 ml O2 l− 1. The models reproduce 

much of the nutrient biogeochemical cycling in the Baltic proper. However, biases are larger in the 

Bothnian Sea and Bothnian Bay. No model shows outstanding performance in all aspects but instead the 

ensemble mean results are better than or as good as the results of any of the individual models. 

Uncertainties are primarily related to differences in the bioavailable fractions of nutrient loadings from 

land and parameterizations of key processes like sediment fluxes that are presently not well known. Also 

the uncertainty related to the initialization of the models in the early 1960s influence the modeled 

biogeochemical cycles during the investigated period.

Use of a coastal biogeochemical model to select 

environmental monitoring sites

Authors: Karen Wild-Allen, Peter A. Thompson, John K. Volkman, John Parslow

Journal: Journal of Marine Systems, Volume 88, Issue 1, October 2011, Pages 120–127

A method for the spatial selection of sites for a coastal environmental monitoring system is described. 

The study was completed in southeastern Tasmania, Australia, but the method can be applied in all 

regions with validated biogeochemical models. A 3-dimensional coupled hydrodynamic, sediment and 

biogeochemical model with high spatial and temporal resolution was validated against observations 

collected throughout 2002 and found to capture the essential features of the biogeochemical dynamics 

of the system. The model was used to predict the possible quantitative environmental impact of a 

projected increase in fish farming activity in the region. Integrated impacts of fish farm waste on labile 

nitrogen, phosphorus, chlorophyll and dissolved oxygen concentrations in the water column were 

spatially ranked to identify the most likely places to detect environmental change due to fish farming 

activities. Priority sites were found to be grouped in the Huon Estuary and northern part of the 

D'Entrecasteaux Channel consistent with the residual northward current in the region. The final 

monitoring program synthesized model and field understanding to ensure adequate spatial and 

temporal sampling of the region.

Potential climate change impacts on microbial distribution and carbon 

cycling in the Australian Southern Ocean

Authors: Claire Evans, Paul G. Thomson, Andrew T. Davidson, Andrew R. Bowie, Rick van den Enden

Journal: Deep Sea Research Part II: Topical Studies in Oceanography, –Volume 58, Issues 2122, 

November    2011, Pages 2150–2161

Changes in oceanic circulation and physiochemical parameters due to climate change may alter the 

distribution, structure and function of marine microbial communities, thereby altering the action of the 

biological carbon pump. One area of current and predicted future change is the sub-Antarctic zone (SAZ) 

to the southeast of Tasmania, Australia, where a southward shift in westerly winds appears to be forcing 

warmer and macronutrient-poor subtropical waters into the sub-Antarctic zone (SAZ). We investigated 



the impact of these subtropical waters on the microbial community of the SAZ on the SAZ-Sense cruise 

during the austral summer of 2007. The abundance of pico- and nanoeukaryotic algae, cyanobacteria, 

heterotrophic nanoflagellates, bacteria and viruses was determined by flow cytometry at stations in the 

Polar Frontal Zone (PFZ), the SAZ and in Subtropical Zone (STZ). Using cluster and similarity profile 

analyses on integrated microbial abundances over the top 200 m, we found that microbial communities 

located in the potential future SAZ to the southeast of Tasmania formed two distinct groups from those 

of the remainder of the SAZ and the PFZ. In the waters of the potential future SAZ, shallow mixed layers 

and increased iron concentrations elevated cyanobacterial, bacterial and viral abundances and 

increased percentage high DNA bacteria, resulting in communities similar to those of subtropical waters. 

Conversely, waters of the PFZ exhibited relatively low concentrations of autotrophic and heterotrophic 

microbes and viruses, indicative of the iron limitation in this region. A Distance Based Linear Model 

determined that salinity and nitrogen availability (nitrate, nitrite and ammonia concentrations) were the 

most influential environmental parameters over the survey, explaining 72% of the variation in microbial 

community structure. The microbial community of the potential future SAZ showed a shift away from 

particulate carbon export from the photic zone towards increased production by smaller cells, increased 

significance of the microbial loop and viral lysis. These changes would promote carbon recycling within 

the photic zone, thereby potentially decreasing the capacity of the future SAZ to absorb CO2.

A geochemical characterisation of deep-sea floor sediments of 

the northern Lord Howe Rise

Authors: L.C. Radke, A.D. Heap, G. Douglas, S. Nichol, J. Trafford, R. Przeslawski

Journal: Deep Sea Research Part II: Topical Studies in Oceanography, –Volume 58, Issues 78, April 

2011, Pages 909–921

This study presents new information on the regional geochemical characteristics of deep-sea floor 

sediments (1300–2423 m water depth) on the Lord Howe Rise (deep–sea plateau) and Gifford Guyot 

(seamount/tablemount), remote areas off eastern Australia. The aim was to provide a coherent 

synthesis for a suite of geochemical data that can be used to make habitat inferences and to develop 

surrogates of biodiversity. Sediment characteristics analysed were mineralogy, organic carbon and 

nitrogen concentrations and isotopic compositions, and concentrations of major and trace elements. 

We also measured parameters that convey information about the reactivity of organic matter and on the 

bio-availability of bioactive trace elements (e.g., chlorin indices and acid-extractable elements). Surface 

sediments from the region were calcareous oozes that were carbon-lean (0.26±0.1%) and had moderate 

to high chlorin indices (0.62 – 0.97). With the exception of arsenic, inorganic element concentrations 

were generally low by global standards. Statistical and geochemical analyses identified two major 

dimensions of variation in the elemental composition: (i) the degree of mixing between the detrital 

sediment and carbonate end-members; and (ii) the concentrations of bio-available bioactive elements. 

The causes of compositional variation are discussed, and include: (i) a strong latitudinal gradient in 

detrital atmospheric dust deposition; (ii) size fractionation and cation exchange of dust components 

during transit (for non-carbonates); (iii) water depth controls on carbonate dissolution; and (iv) 

topographic/hydrodynamic focussing of reactive organic matter. Reactive organic matter indicators 

were not well correlated with water depth, and did not reflect the regional ocean productivity pattern. 

Basalt source signatures were not evident in the mineralogy or geochemistry of sediments overlying the 

seamount or in the vicinity of volcanoes.



Black Sea biogeochemistry: Response to decadal atmospheric variability 

during 1960–2000 inferred from numerical modeling

Authors: Yunchang He,  Emil V. Stanev, Evgeniy Yakushev, Joanna Staneva

Journal: Marine Environmental Research, Volume 77, June 2012, Pages 90–102

The long-term variability of the physical and biochemical structure of oxic and suboxic layers in the Black 

Sea was studied using a one-dimensional coupled hydrophysical and biogeochemical model. The focus 

was on the correlation between atmospheric forcing (2 m air temperature and dew point temperature, 

surface level pressure, surface wind) affected by the North Atlantic Oscillation in and the regional 

responses. The quality of model performance was demonstrated using observed vertical and temporal 

distribution of biogeochemical variables. It was shown that during 1960–2000, the long-term variability 

of simulated winter-mean SST in the Black Sea correlated reasonably well with the variability of 2 m air 

temperature. Furthermore, the thermal state of the upper ocean impacted largely on the variability of 

biogeochemical variables, such as oxygen, nitrate and phytoplankton concentration. The tele-

connection between North Atlantic Oscillation and Black Sea biogeochemistry was manifested in a 

different way for the specific time-interval 1960–2000; the corresponding regime shifts were thus 

associated with the large scale forcing. One such extreme event occurred in 1976 leading to a 

pronounced shift in the oxygen and hydrogen sulfide state.

Arsenic in the human food chain: the Latin American perspective

Authors: Jochen Bundschuh, Bibhash Nath, Prosun Bhattacharya,Chen-WuingLiu, María Aurora 

Armienta, Myriam V. Moreno López, Dina L. Lopez, Jiin-Shuh Jean

 Journal: Science of Total Environment, Volume 429, 1 July 2012, Pages 92–106

Many regions of Latin America are widely reported for the occurrence of high arsenic (As) in 

groundwater and surface water due to a combination of geological processes and/or anthropogenic 

activities. In this paper, we review the available literature (both in English and Spanish languages) to 

delineate human As exposure pathways through the food chain. Numerous studies show that As 

accumulations in edible plants and crops are mainly associated with the presence of high As in soils and 

irrigation waters. However, factors such as As speciation, type and composition of soil, and plant species 

have a major control on the amount of As uptake. Areas of high As concentrations in surface water and 

groundwater show high As accumulations in plants, fish/shellfish, livestock meat, milk and cheese. Such 

elevated As concentrations in food may result in widespread health risks to local inhabitants, including 

health of indigenous populations and residents living close to mining industries. Some studies show that 

As can be transferred from the water to prepared meals, thereby magnifying the As content in the 

human diet. Arsenic speciation might also change during food preparation, especially during high 

temperature cooking, such as grilling and frying. Finally, the review of the available literature 

demonstrates the necessity of more rigorous studies in evaluating pathways of As exposure through the 

human food chain in Latin America.



Impact of hydrotalcite deposition on biogeochemical processes in a 

shallow tropical bay

Authors: Daniel M. Alongi, A. David McKinnon

Journal: Marine Environmental Research, Volume 71, Issue 2, March 2011, Pages 111–121

The biogeochemistry of a tropical shoal bay (Melville Bay, Australia) impacted by the effluent release, 

precipitation, and deposition of hydrotalcite from an alumina refinery was studied in both wet and dry 

seasons. Within the deposition zone, sulfate reduction dominated benthic carbon cycling accounting for 

≈ 100% of total microbial activity, with rates greater than those measured in most other marine 

sediments. These rapid rates of anoxic metabolism resulted in high rates of sulfide and ammonium 

production and low C:S ratios, implying significant preservation of S in stable sulfide minerals. Rates of 

total microbial activity were significantly less in control sediments of equivalent grain size, where sulfate 

reduction accounted for ≈ 50% of total benthic metabolism. Rates of planktonic carbon cycling 

overlying the deposition zone were also greater than those measured in the control areas of southern 

Melville Bay. At the sediment surface, productive algal and cyanobacterial mats helped stabilize the 

sediment surface and oxidize sulfide to sulfate to maintain a fully oxygenated water-column overlying 

the impacted zone. The mats utilized a significant fraction of dissolved inorganic N and P released from 

the seabed; some nutrients escaped to the water-column such that benthic regeneration of NH4+ and 

PO43− accounted for 100% and 42% of phytoplankton requirements for N and P, respectively. These 

percentages are high compared to other tropical coastal environments and indicate that benthic 

nutrient recycling may be a significant factor driving water-column production overlying the deposition 

zone. With regard to remediation, it is recommended that the seabed not be disturbed as attempts at 

removal may result in further environmental problems and would require specific assessment of the 

proposed removal process.

An Isopycnal Box Model with predictive deep-ocean structure for 

biogeochemical cycling applications

Authors: Philip Goodwin

Journal: Ocean Modelling, Volume 51, July 2012, Pages 19–36

To simulate global ocean biogeochemical tracer budgets a model must accurately determine both the 

volume and surface origins of each water-mass. Water-mass volumes are dynamically linked to the 

ocean circulation in General Circulation Models, but at the cost of high computational load. In 

computationally efficient Box Models the water-mass volumes are simply prescribed and do not vary 

when the circulation transport rates or water mass densities are perturbed. A new computationally 

efficient Isopycnal Box Model is presented in which the sub-surface box volumes are internally 

calculated from the prescribed circulation using a diffusive conceptual model of the thermocline, in 

which upwelling of cold dense water is balanced by a downward diffusion of heat. The volumes of the 

sub-surface boxes are set so that the density stratification satisfies an assumed link between diapycnal 

diffusivity, κd, and buoyancy frequency, N: κd = c/(Nα), where c and α are user prescribed parameters. In 



contrast to conventional Box Models, the volumes of the sub-surface ocean boxes in the Isopycnal Box 

Model are dynamically linked to circulation, and automatically respond to circulation perturbations. This 

dynamical link allows an important facet of ocean biogeochemical cycling to be simulated in a highly 

computationally efficient model framework.

Sensitivity of a marine coupled physical biogeochemical model to time 

resolution, integration scheme and time splitting method

Authors: Momme Butenschön, Marco Zavatarelli, Marcello Vichi

Journal: Ocean Modelling, –Volumes 5253, August 2012, Pages 36–53

Coupled marine biogeochemical models are composed of a hydrodynamic component with a transport 

model for the ecological state variables and a model for the biogeochemical dynamics. The combination 

of these components involves the implementation of a numerical coupling method, that performs the 

spatial–temporal integration of the combined system, introducing an additional source of error to the 

system (splitting error). In this article we demonstrate the sensitivity of a comparatively complex 1D 

hydrodynamical biogeochemical model to the coupling method, showing that for an inadequate choice 

of the coupling method, the splitting error may dominate the numerical error of the system. It is 

demonstrated that for this type of system the tracer transport time scale clearly dominates over the 

scale of the biogeochemical processes, that maybe computed on significantly coarser time scales. In 

between the implemented coupling schemes Operator Splitting and Source Splitting, the Source 

Splitting method inserting the biogeochemical rates into the transport tracer integration is to be 

preferred for these type of models.

Efficient upscaling of ocean biogeochemistry

Authors: Philip J. Wallhead, Véronique C. Garçon, Adrian P. Martin

Journal: Ocean Modelling, Volume 63, March 2013, Pages 40–55

More accurate methods are needed to represent biogeochemistry in ocean models with coarse spatial 

resolution, in order to assess the response of marine ecosystems to global change. We use eddy-

resolving simulations to test methods of upscaling biogeochemistry from 1 km to the 100 km scale of 

global model grid cells. The neglect of subgrid-scale variability results in serious errors which are not 

robustly corrected by retuning parameters in the model dynamics. Moment closure schemes provide 

accurate upscaling for modest computational investment, with broadly similar results obtained by 

second moment and conditional moment closure schemes. However, the conditional scheme gives clear 

improvement when variability is imposed on maximum uptake rates under Michaelis–Menten nutrient 

limitation, as this may invalidate second-order expansions of the mean field dynamics.



Environmental geochemistry of an active Hg mine in Xunyang, 

Shaanxi Province, China

Authors: Guangle Qiu, Xinbin Feng, Bo Meng, Jonas Sommar, Chunhao Gu

Journal: Applied Geochemistry, Volume 27, Issue 12, December 2012, Pages 2280–2288

The Xunyang Hg mine (XMM) situated in Shaanxi Province is an active Hg mine in China. Gaseous 

elemental Hg (GEM) concentrations in ambient air were determined to evaluate its distribution pattern 

as a consequence of the active mining and retorting in the region. Total Hg (HgT) and methylmercury 

(MeHg) concentrations in riparian soil, sediment and rice grain samples (polished) as well as Hg 

speciation in surface water samples were measured to show local dispersion of Hg contamination. As 

expected, elevated concentrations of GEM were found, ranging from 7.4 to 410 ng m−3. High 

concentrations of HgT and MeHg were also obtained in riparian soils, ranged from 5.4 to 120 mg kg−1 

and 1.2 to 11 μg kg−1, respectively. Concentrations of HgT and MeHg in sediment samples varied widely 

from 0.048 to 1600 mg kg−1 and 1.0 to 39 μg kg−1, respectively. Surface water samples showed elevated 

HgT concentrations, ranging from 6.2 to 23,500 ng L−1, but low MeHg concentrations, ranging from 

0.022 to 3.7 ng L−1. Rice samples exhibited high concentrations of 50–200 μg kg−1 in HgT and of 8.2–80 

μg kg−1 in MeHg. The spatial distribution patterns of Hg speciation in the local environmental 

compartments suggest that the XMM is the source of Hg contaminations in the study area.

Soil organic N - An under-rated player for C sequestration in soils?

Authors: Heike Knicker, 

Journal: Soil Biology and Biochemistry, Volume 43, Issue 6, June 2011, Pages 1118–1129

The availability of Soil Organic Nitrogen (SON) determines soil fertility and biomass production to a great 

extent. SON also affects the amounts and turnover rates of the soil organic carbon (SOC) pools. Although 

there is increasing awareness of the impact of the nitrogen (N) cycle on the carbon (C) cycle, the extent of 

this interaction and the implications for soil organic matter (SOM) dynamics are still under debate. 

Therefore, present knowledge about the inter-relationships of the soil cycles of C and N as well as 

current ideas about SON stabilization are summarized in this paper in order to develop an advanced 

concept of the role of N on C sequestration. Modeling global C-cycling, it was already recognized that 

SON and SOC are closely coupled via biomass production and degradation. However, the narrow C/N 

ratio of mature soil organic matter (SOM) shows further that the impact of SON on the refractory SOM is 

beyond that of determining the size of the active cycling entities. It affects the quantity of the slow 

cycling pool and as a major contributor it also determines its chemical composition. Although the 

chemical nature of SON is still not very well understood, both improved classical wet chemical analyses 

and modern spectroscopic techniques provide increasing evidence that almost the entire organic N in 

fire-unaffected soils is bound in peptide-like compounds and to a lesser extent in amino sugars. This 

clearly points to the conclusion, that such compounds have greater importance for SOM formation than 

previously assumed. Based on published papers, I suggest that peptides even have a key function in the 



C-sequestration process. Although the mechanisms involved in their medium and long-term 

stabilization are far from understood, the immobilization of these biomolecules seems to determine the 

chemistry and functionality of the slow cycling SOM fraction and even the potential of a soil to act as a C 

sink. Pyrogenic organic N, which derives mostly from incomplete combustion of plant and litter peptides 

is another under-rated player in soil organic matter preservation. In fire-prone regions, its formation 

represents a major N stabilization mechanism, leading to the accumulation of heterocyclic aromatic N, 

the stability of which is still not elaborated. The concept of peptide-like compounds as a key in SOM-

sequestration implies that for an improved evaluation of the potential of soils as C-sinks our research 

focus as to be directed to a better understanding of their chemistry and of the mechanisms which are 

responsible for their resistance against biochemical degradation in soils. 

Sources and biogeochemical behavior of nitrate and sulfate in an alluvial 

aquifer: Hydrochemical and stable isotope approaches

Authors: Byoung-Young Choi, Seong-Taek Yun, Bernhard Mayer, Kyoung-Ho Kim

Journal: Applied Geochemistry, Volume 26, Issue 7, July 2011, Pages 1249–1260

Based on hydrochemical and environmental isotope data (δ15N and δ18O of NO3-, and δ34S of SO42-) 

of depth-specific groundwater samples from multi-level samplers, the source(s) and biogeochemical 

behavior of NO3- and SO42- in a shallow (<25 m below ground level) sandy alluvial aquifer underneath a 

riverside agricultural area in South Korea were evaluated. The groundwater in the study area was 

characterized by a large variability in the concentrations of NO3- (0.02 to ∼35 mg/L NO3NO3__N) and 

SO42- (0.14 to ∼ 130 mg/L). A distinct vertical redox zoning was observed sub-dividing an oxic 

groundwater at shallow depths (<8–10 m below ground surface) from sub-oxic groundwater at greater 

depths. The δ15N and δ18O values indicated that elevated NO3- concentrations in the oxic groundwater 

are due to manure-derived NO3- and nitrification of urea- and ammonia-containing fertilizers used on 

agricultural fields. Chemical and isotopic data also revealed that groundwater NO3- concentrations 

significantly decrease due to denitrification in the lower oxic and sub-oxic groundwater. The δ34Ssulfate 

values of the oxic groundwater ranged from −14.4‰ to +2.4‰. The relationship between δ34Ssulfate 

values and SO42- concentrations with depth showed that increasing SO42- concentrations were caused 

by S-bearing fertilizers, not pyrite oxidation. Bacterial (dissimilatory) SO42- reduction occurred locally in 

the sub-oxic groundwater, as indicated by increasing δ34Ssulfate values (up to 64.1‰) with concomitant 

decreases of SO42-concentrations. This study shows that isotope data are very effective for 

discriminating different sources for the waters with high SO42- and low NO3- concentrations in the 

lower oxic zone. It is also suggested that the use of N- and S-containing fertilizers should be better 

controlled to limit nitrate and SO42- contamination of shallow groundwater.



Geochemical characterization of arsenic-affected alluvial aquifers of the 

Bengal Delta (West Bengal and Bangladesh) and Chianan Plains 

(SW Taiwan): Implications for human health

Authors: Bibhash Nath, Jyoti Prakash Maity, Jiin-Shuh Jean, Sandeep Kar, Debashis Chatterjee, 

Rasmani Hazra,  

Journal: Applied Geochemistry,Volume 26, Issue 5, May 2011, Pages 705–713

                          

Major ion and trace element analyses were performed on groundwater samples collected from the 

Bengal Delta (Chakdaha municipality, West Bengal and Manikgonj town, Bangladesh) and Chianan Plains 

(SW Taiwan) to compare geochemical characteristics. Results showed that concentrations of Na, K, Mg, 

Cl and SO4 were generally higher in Chianan Plain (CNP) groundwaters, while high Ca was observed in 

Bengal Delta Plain (BDP) groundwater. Measured As concentrations in groundwaters of BDP and CNP 

showed large variations, with mean As concentrations of 221 μg/L (range: 1.1–476 μg/L) in Chakdaha, 60 

μg/L (range: 0.30–202 μg/L) in Manikgonj, and 208 μg/L (range: 1.3–575 μg/L) in CNP groundwater. The 

Fe-reduction mechanism was found to be the dominant geochemical process in releasing As from 

sediment to groundwater in Chakdaha, West Bengal, however the Mn-reduction process was dominant 

in groundwaters of Manikgonj, Bangladesh. In Chianan Plain groundwater, a combination of 

geochemical processes (e.g., bacterial Fe-reduction, mineral precipitation and dissolution reactions) 

controlled release of As. Fluorescence spectral patterns of the groundwater showed low relative 

fluorescence intensity (RFI) of dissolved humic substances in BDP groundwater (mean: 63 and 72 QSU, 

Chakdaha and Manikgonj, respectively), while high RFI was observed in CNP groundwater (mean: 393 

QSU). The FT-IR spectra of the extracted humic acid fractions from sediments of Chianan Plain showed a 

stronger aliphatic band at 2850–3000 cm−1 and a higher resolved fingerprint area (from 1700 to 900 

cm−1) compared with BDP sediments. The geochemical differences between the study areas may play a 

crucial role in the clinical manifestation of Blackfoot disease observed only in Chianan Plain, SW Taiwan.

Carbon and nitrogen biogeochemistry of a Prairie Pothole wetland, 

Stutsman County, North Dakota, USA

Authors: JoAnn M. Holloway, Martin B. Goldhaber, Christopher T. Mills

Journal: Applied Geochemistry, Volume 26, Supplement, June 2011, Pages S44–S47

The concentration and form of dissolved organic C (DOC) and N species (NH4+ and NO3-) were 

investigated as part of a larger hydrogeochemical study of the Cottonwood Lake Study Area within the 

Prairie Potholes region. Groundwater, pore water and surface wetland water data were used to help 

characterize the relationships between surface and groundwater with respect to nutrient dynamics. 

Photosynthesis and subsequent decomposition of vegetation in these hydrologically dynamic wetlands 

generates a large amount of dissolved C and N, although the subsurface till, derived in part from organic 

matter rich Pierre Shale, is a likely secondary source of nutrients in deeper groundwater. While surface 

water DOC concentrations ranged from 2.2 to 4.6 mM, groundwater values were 0.15 mM to 3.7 mM. 

Greater specific UV absorbance (SUVA254) in the wetland water column and in soil pore waters relative 

to groundwater indicate more reactive DOC in the surface to near-surface waters. Circumneutral 

wetlands had greater SUVA254, possibly because of variations in vegetation communities. The 



dominant inorganic nitrogen species was NH4+ in both wetland water and most ground water samples. 

The exceptions were 3 wells with NO3- ranging from 38 to 115 μM. Shallow groundwater wells (Well 28 

and Well 13S) with greater connection to wetland surface water had greater NH4+ concentrations (1.1 

mM and 120 μM) than other well samples (3–90 μM). Pore water nutrient chemistry was more similar to 

surface water than ground water. Nitrogen results suggest reducing conditions in both groundwater and 

surface water, possibly due to the microbial uptake of O2 by decaying vegetation in the wetland water 

column, labile organic C available in shallow groundwater, or the oxidation of pyrite associated with the 

subsurface.

Human perturbations on the global biogeochemical cycles of coupled 

Si–C and responses of terrestrial processes and the coastal ocean

Authors: Darcy Dan Li, Abraham Lerman, Fred T. Mackenzie

Journal: Applied Geochemistry, Volume 26, Supplement, June 2011, Pages S289–S291

We present a model of the global biogeochemical cycle of silicon (Si) that emphasizes its linkages to the 

carbon cycle and temperature. The Si cycle is a crucial part of global nutrient biogeochemistry regulating 

long-term atmospheric CO2 concentrations due to silicate mineral weathering reactions involving the 

uptake of atmospheric CO2 and production of riverine dissolved silica, cations and bicarbonate. In 

addition and importantly, the Si cycle is strongly coupled to the other nutrient cycles of N, P, and Fe; 

hence siliceous organisms represent a significant fraction of global primary productivity and biomass. 

Human perturbations involving land-use changes, burning of fossil fuel, and inorganic N and P 

fertilization have greatly altered the terrestrial Si cycle, changing the river discharge of Si and 

consequently impacting marine primary productivity primarily in coastal ocean waters.

Biogeochemical malfunctioning in sediments beneath 

a deep-water fish farm

Authors: Thomas Valdemarsen, Raymond J. Bannister, Pia K. Hansen, Marianne Holmer, Arne Ervik

Journal: Environmental Pollution, Volume 170, November 2012, Pages 15–25

We investigated the environmental impact of a deep water fish farm (190 m). Despite deep water and 

low water currents, sediments underneath the farm were heavily enriched with organic matter, 

resulting in stimulated biogeochemical cycling. During the first 7 months of the production cycle benthic 

fluxes were stimulated >29 times for CO2 and O2 and >2000 times for NH4+, when compared to the 

reference site. During the final 11 months, however, benthic fluxes decreased despite increasing 

sedimentation. Investigations of microbial mineralization revealed that the sediment metabolic 

capacity was exceeded, which resulted in inhibited microbial mineralization due to negative feed-backs 

from accumulation of various solutes in pore water. Conclusions are that (1) deep water sediments at 8 

°C can metabolize fish farm waste corresponding to 407 and 29 mmol m−2 d−1 POC and TN, respectively, 

and (2) siting fish farms at deep water sites is not a universal solution for reducing benthic impacts.



The contribution of microbial mats to the arsenic geochemistry of an 

ancient gold mine

Authors: Lukasz Drewniak, Natalia Maryan, Wiktor Lewandowski, Szymon Kaczanowski

Journal: Environmental Pollution, Volume 162, March 2012, Pages 190–201

The ancient Zloty Stok (SW Poland) gold mine is such an environment, where different microbial 

communities, able to utilize inorganic arsenic species As(III) and As(V), are found. The purpose of the 

present study was to (i) estimate prokaryotic diversity in the microbial mats in bottom sediments of this 

gold mine, (ii) identify microorganisms that can metabolize arsenic, and (iii) estimate their potential role 

in the arsenic geochemistry of the mine and in the environment. The oxidation/reduction experiments 

showed that the microbial mat community may significantly contribute to arsenic contamination in 

groundwater. The presence of both arsenite oxidizing and dissimilatory arsenate reducing bacteria in the 

mat was confirmed by the detection of arsenite oxidase and dissimilatory arsenate reductase genes, 

respectively. This work also demonstrated that microorganisms utilizing other compounds that naturally 

co-occur with arsenic are present within the microbial mat community and may contribute to the arsenic 

geochemistry in the environment.

Tracking C and N flows through microbial biomass with increased soil 

moisture variability

Authors: Lisa K. Tiemann, Sharon A. Billings

Journal: Soil Biology and Biochemistry, Volume 49, June 2012, Pages 11–22

Changes in soil moisture with cycles of soil wetting and drying are associated with shifts in osmotic 

potentials that can induce physiological stress for microbial communities. These instances of soil 

moisture stress can be of sufficient magnitude to alter flows of C and N at an ecosystem scale. In this 

study we manipulated the duration and severity of soil moisture stress and disturbance in grassland soils 

from four sites along a precipitation gradient. After subjecting soils to a two-month long incubation 

under two different wetting-drying regimes, one of high and one of low stress and disturbance, we 

moistened soils with 13C- and 15N-labeled glycine solution to trace C and N though the soil and its 

microbial communities as they dried. Contrary to our predictions, we found evidence for preferential 

use of N-free osmolytes with increased soil moisture stress in soils from the mesic end of the 

precipitation gradient. Soils from the western, semi-arid end of the gradient were less sensitive to soil 

moisture stress and did not differ in N demand under high and low stress. Specific respiration rates were 

higher in all soils under greater soil moisture stress immediately after re-wetting, then returned to levels 

equal to or below rates in soils under low soil moisture stress regimes. Nitrification outpaced 

denitrification processes in soils under the highest levels of soil moisture stress. These results suggest 

increases in both soil CO2 release and N losses as stress induced by greater soil moisture variability 

increases in relatively mesic grassland systems, a predicted consequence of climate change in this 

region.



Mechanisms of dissolved arsenic removal by biochemical reactors: 
A bench- and field-scale study

 Authors: C. Kira Jackson, Iris Koch, Kenneth J. Reimer

 Journal: Applied Geochemistry, Volume 29, February 2013, Pages 174–181

A series of two biochemical reactors (BCRs) in Trail, British Columbia, removes dissolved As(V), Zn2+ and 
SO42- from leachate water collected from historic mine waste landfills. Each reactor cell is over 2000 m3 
and contains a biosolid matrix which acts as a substrate for microbial activity. The current study used 
representative samples collected from the Trail BCRs as well as bench scale models of the first Trail BCR 
to demonstrate that As sulfide precipitation is a mechanism of As removal on both the bench- and field-
scale and that the presence of Zn is important in As removal. Six reactors containing a matrix of biosolids 
were treated with an inlet solution containing 0.113 mM As(V) (8.5 mg L−1) and 0.812 m SO42- (78 mg 
L−1) at a rate of 85 mL day−1; another six reactors containing biosolids and two reactors containing sand 
were treated with a similar inlet solution containing 0.352 mM Zn2+ (23 mg L−1) in addition to As(V) and  
SO42-. X-ray absorption near edge structure (XANES) results indicated the potential presence of a 
mixture of As(III)–O and disordered As2S3 compounds in the solid substrate from both sets of reactors 
containing biosolids following completion of the experiment as well as in the solid representative 
samples from the Trail BCRs, indicating As sulfide precipitation as a mechanism of As removal on both 
the bench- and field-scale. Based on other recent literature, soluble As(III)–S species may also be present 
in the samples, particularly in the samples collected from the field-scale BCRs, since the XANES peak for 
those samples is broad and slightly higher than that of the orpiment standard. Among the bench scale 
reactors containing biosolids, those treated with the inlet solution containing Zn2+ removed more As(V) 
than those not treated with Zn2+ (p < 0.001). The mechanism by which Zn enhances As removal is 
unclear, but several possibilities have been identified. Zinc may sequester excess free sulfide by forming 
Zn sulfides, thus preventing the dissolution of amorphous orpiment; Zn–As complexation may lower the 
solubility of As; and kottigite may form in the aerobic inlet area of the reactors. Reactors containing only 
sand also removed As from the inlet water, but XANES results showed that the main form of As in the 
sand matrix is As(V), indicating that the sand reactors likely work by As(V) adsorption to Fe 
oxyhydroxides and/or by the formation of Zn arsenate. Samples from all bench scale reactors and from 
the Trail BCRs were tested using the Toxicity Characterization Leaching Procedure (TCLP) and results 
indicated that the reactor contents are not considered hazardous waste.

Polycyclic aromatic hydrocarbon fingerprints in the Pichavaram 
mangrove–estuarine sediments, southeastern India 

Authors: R K Ranjan, J Routh, AL. Ramanathan, J. Val Klump

Journal:  Organic Geochemistry. 53, 88-94, 2012

The sources and historical deposition of 16 polycyclic aromatic hydrocarbons (PAHs) were investigated in 
dated sediment cores from the Pichavaram mangrove–estuarine complex. The ΣPAH flux in mangrove 
and estuarine sediments was 0.064 ± 0.031 μg/cm2/yr and 0.043 ± 0.020 μg/cm2/yr, respectively. The 
PAH flux in sediments increased up-core, coinciding with rapid urbanization since the 1970s. The flux 
showed a decrease in recent years (since 1990), coinciding with less riverine discharge, and perhaps 
more effective implementation of environmental regulations. The sediments were dominated by low 
molecular weight PAHs, suggesting anthropogenic input. Ratios of specific PAH isomer pairs suggested a 
greater input of petrogenic vs. pyrogenic derived PAHs. Notably, the deposition of high molecular weight 
PAHs increase in mangrove surface sediments was due to lignite and firewood combustion. Because of 
their overall low concentration in sediments it is unlikely these PAHs pose an immediate ecological 
hazard.



Recent & Forthcoming Conference/Workshop related to Biogeochemistry
13th to 16th May, 2013. International Multidisciplinary Conference on Hydrology and Ecology: Emerging Patterns, 

Breakthroughs and Challenges, Rennes, France.  Weblink: http://osur.univ-rennes1.fr/HydroEco2013/. A considerable 

number of interdisciplinary researches have been developed at the interface between hydrology and ecology during the last 

decade. The increasing number of peer-reviewed papers on the topic demonstrates the vitality of this theme. This interest in 

coupling hydrological and ecological studies has been triggered by purely scientific questions related to the quantification of 

the role of interactions between hydrological and biological processes on surface and groundwater resources and quality, but 

also by the importance of these physical and biological interactions at small, local and regional scales. These scales are of 

paramount importance for applied environmental issues related to air and water quality or biodiversity dynamics for 

instance. The aims of this conference are: i) to present new findings and approaches on interactions between hydrology and 

ecology, ii) to promote interdisciplinary interactions on water related issues between hydrology, hydrogeology, 

biogeochemistry, microbial ecology and ecology, iii) to explore emerging patterns, breakthroughs and challenges, and iv) to 

provide management applications and guidelines to tackle environment.

8th to 9th June, 2013. 2nd International Conference on Environment, Energy and Biotechnology (ICEEB), Kuala Lumpur, 

Malaysia. Weblink: http://www.iceeb.org/. The aim objective of the 2013 2nd International Conference on Environment, 

Energy and Biotechnology (ICEEB) is to provide a platform for researchers, engineers, academicians as well as industrial 

professionals from all over the world to present their research results and development activities in Environment, Energy and 

Biotechnology.

16th  to 20th  June, 2013, 12th International Conference on the Biogeochemistry of Trace Elements, Athens, Georgia 

United States. Weblink:  http://icobte2013.org/wp-content/uploads/2013/03/ISTEB-March-2013.pdf/. The aim of the 

symposium is to bring together expertise from diverse disciplines and provide an open forum for those interested in 

radionuclide contamination of terrestrial, freshwater and marine ecosystems. We welcome presentations that present state-

of-the-art knowledge on fate and transport of radioactive contaminants; the use of radionuclides as tracers of 

biological/ecological processes (particularly relative to marine systems or soil/sediment transport); influence of source term 

characteristics; remediation; modelling; uncertainty analyses; risk assessment; post-accident management; optimisation; 

decision support systems; multi-attribute analyses of radioactively contaminated sites; or other relevant topics

30th to 4th July, 2013. 2th International Estuarine Biogeochemistry Symposium, Plymouth, United Kingdom. Weblink:  The 

objective of this symposium is explore what we know, and what we don't know, about estuarine and coastal biogeochemistry, 

and evaluates our ability to predict estuarine processes at a time of great natural and man-induced environmental change. 

Holistic approaches to the biogeochemistry and modelling of estuarine and coastal processes will be addressed, including the 

controls imposed by physical processes and process-oriented research in biogeochemistry. The Symposium will encompass a 

wide spectrum of analytes in the estuarine and coastal setting, including metals, radionuclides, organic micropollutants, 

nutrients and organic carbon, as well as emerging contaminants such as pharmaceuticals and nanoparticles. The Symposium 

will be of interest to estuarine and marine chemists, geochemists, biologists, ecologists, physicists and modellers, and 

regulators, policy makers and environmental consultants.

4th  to 7th July, 2013. ECSEE 2013 - The European Conference on Sustainability, Energy and the Environment, Brighton, 

United Kingdom. Weblink: http://ecsee.iafor.org/. Sustainability has emerged as the most important global issue for 

business, industry, and academia, and yet to begin with sustainability was associated only with environmental concerns such 

as energy and global warming. It is now recognized that the concept of sustainability is applicable to all areas of human 

society, for example in terms of social/economic justice, or responsible business practice. Issues such as poverty, hunger, 

education, health care, and access to markets should be a part of the evolution of any comprehensive sustainability paradigm 

as we work together to achieve a sustainable  future.

6th  to  7th July, 2013. 3rd International Conference on Environmental and Agriculture Engineering (ICEAE 2013), Hong 

Kong, China. Weblink:  http://www.iceae.org/. The aim of the ICEAE conference series is to provide a forum for laying the 

foundations of a new principled approach to Environmental and Agriculture Engineering. To this end, the meeting aims to 

attract participants with different backgrounds, to foster cross-pollination between different research fields, and to expose 

and discuss innovative theories, frameworks, methodologies, tools, and applications.

6th  to 7th July, 2013. 2nd International Conference on Geological and Environmental Sciences (ICGES 2013), Hong Kong, 

China. Weblink: http://www.icges.org/. The aim of the ICGES conference series is to provide a forum for laying the 

foundations of a new principled approach to Geological and Environmental Sciences. To this end, the meeting aims to attract 

participants with different backgrounds, to foster cross-pollination between different research fields, and to expose and 

discuss innovative theories, frameworks, methodologies, tools, and applications.

8th to 12th July, 2013. 29th European Conference of the Society for Environmental Geochemistry and Health, Toulouse, 

France. Weblink: http://segh2013.sciencesconf.org/. The objective of the conference is to discuss the themes about the 



biogeochemistry correlated with the other factors like Biogeochemistry and Health, Biogeochemistry and Ecotoxicology 

(water, living organisms), Spatial and Temporal Geochemical Records of Pollution including catchment studies (trace 

elements, isotopes, monitoring) and various other themes also.

24th  to 25th August, 2013. 3rd International Conference on Environmental, Biomedical and Biotechnology (ICEBB 2013), 

Singapore. Weblink:  http://www.icebb.org/. It is one of the leading international conferences for presenting novel and 

fundamental advances in the fields of Environmental, Biomedical and Biotechnology. It also serves to foster communication 

among researchers and practitioners working in a wide variety of scientific areas with a common interest in improving 

Environmental, Biomedical and Biotechnology related techniques

24th to 25th August, 2013. 4th International Conference on Environmental Engineering and Applications (ICEEA 2013), 

Singapore. Weblink: http://www.iceea.org/. It is one of the leading international conferences for presenting novel and 

fundamental advances in the fields of Environmental Engineering and Applications. It also serves to foster communication 

among researchers and practitioners working in a wide variety of scientific areas with a common interest in improving 

Environmental Engineering and Applications related techniques.

25th to 30th August, 2013. 10th Combining experimental and theoretical approaches to understand biogeochemical 

interfaces in soil at the Goldschmidt Conference, Florence, Italy. Weblink: http://goldschmidt.info/2013/. The aim of this 

session is to raise an interdisciplinary dialogue between experimentalists working with various intrumental and microscopic 

techniques, and modellers using different theoretical computational approaches, to gain fundamental insights into 

properties and functions of biogeochemical interfaces in soil (BGIs) in soils.Together we would like to discuss how the 

combined application of these two complementary scientific fields can be used to mechanistically understand BGIs in soils 

and their functions.

7th to  8th September 2013, 3rd International Conference on Energy and Environmental Science (ICEES 2013), Shanghai, 

China. Weblink: http://www.icees.org/. The aim objective of ICEES 2013 is to provide a platform for researchers, engineers, 

academicians as well as industrial professionals from all over the world to present their research results and development 

activities in Energy and Environmental Science. This conference provides opportunities for the delegates to exchange new 

ideas and application experiences face to face, to establish business or research relations and to find global partners for 

future collaboration.

22th to 27th September, 2013. 10th Applied Isotope Geochemistry Conference, Budapest, Hungary. Weblink: 

http://www.aig10.com. The conference objective is to discuss the technological achievements and their applications, 

isotope techniques in environmental geochemistry, isotope hydrology as a tool for water supply policy, paleoclimatology and 

paleoenvironmental changes, recent applications and developments in dendroisotopes (climate reconstruction, 

retrospective on pollution, physiology, new isotopes in tree rings), biogeochemistry and ecological applications, applied gas 

isotope geochemistry, Isotope geochemistry of sedimentary to high temperature geological processes, ore genesis and 

hydrocarbon exploration, non-geoscience applications (archeometry, forensic studies, food authenticity, medical studies, 

doping investigations, etc.). 

7th to  8th October, 2013. International Conference on Environment Pollution and Prevention (ICEPP 2013), Melaka, 

Malaysia. Weblink: http://www.icepp.org/. The aim objective of the 2013 International Conference on Environment 

Pollution and Prevention (ICEPP 2013) is to provide a platform for researchers, engineers, academicians as well as industrial 

professionals from all over the world to present their research results and development activities in Environment Pollution 

and Prevention

13th to 18th October, 2013. 21st International Symposium on Environmental Biogeochemistry. Wuhan China. Weblink: 

www.isebiogeochemistry.com/ . The theme of the Symposium is “Global Challenges in Environmental Biogeochemistry”. 

23th to 27th June, 2014. Integrated Marine Biogeochemistry and Ecosystem Research (IMBER) Open Science Conference 

“Future Oceans – Research for marine sustainability: multiple stressors, drivers, challenges and solutions”, Bergen, 

Norway. Weblink: http://www.imber.info/index.php/Meetings/IMBER-OSC-2014/. The biogeochemistry and ecosystem 

research community is kindly invited to contribute proposals for sessions and workshops related to the goals of the IMBER 

Open Science Conference. Workshops and topical sessions that focus on integration across IMBER research themes, results 

from IMBER Working Groups and Regional Programmes, and IMBER-relevant research at the interface of natural and human 

sciences are especially encouraged

13th to 17th July, 2014. BIOGEOMON 2014 — 8th International Symposium on Ecosystem Behavior, Bayreuth, Germany. 

Weblink: http://www.bayceer.uni-bayreuth.de/biogeomon2014/. The focus of BIOGEOMON is on the biogeochemistry of 

forest and natural ecosystems as influenced by anthropogenic and environmental factors. We invite empirical and modeling 

studies on fluxes and processes related to the turnover of major and trace elements at the ecosystem, watershed, landscape, 

and global scale.
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