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Benthic Carbon Mineralization on a Global Scale
-An Approach of Regionalization based Multi-Regression Analysis-

1. Introduction

The center of our project is a reliable global estimation of benthic nutrient flux rates across the sediment -water interface in the deep sea. Comparable with a synthesis we give answers on this question on the basis of a
high quantity of biogeochemical measurements, oceanographic settings, and sedimentary conditions.

Since the data distribution is very sparse and irregular, global models may have an element of uncertainty that can not be ignored. Therefore we turn our attention as well on control parameters of regional
biogeochemical benthic processes. Generally benthic nutrient release, e.g. the benthic oxygen uptake is well correlated with control parameters like the primary productivity (Behrenfeld and Falkowski 1996), the
export production, or the organic carbon content in surface sediments, but additionally the benthic flux rates are affected by processes which are restricted on a regional scale. Thus, the primary productivity is
regionally hardly decoupled from the total organic carbon (TOC) content in surface sediments and thus from the benthic nutrient release. Consequently, we used the TOC content in surface sediments for defining
transfer functions to describe e.g. the benthic oxygen uptake. Additionally, the globally high data resolution of about 5520 measurements for TOC in surface sediments, especially in coastal areas, qualify this proxy

parameter as suitable for a global application. In Fig. 1 we show global benthic provinces defined by semi-variogram analysis (Fig.2). The resulting TOC distribution pattern is shown in Fig. 3.

2. Results
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Fig.2: Example of experimental semi-variograms
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of the southern Atlantic Ocean
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Fig 1: Benthic provinces defined by semi-variogram analysis To consider the aspect of reglonal Va“ablllty the geOStausucal based Fig.3: Global distribution pattern of TOC in surface sediments (< Scm sediment depth)

kriging method is used to define 30 specific spatial limited provinces on

a global scale. Therefore modelled idealized theoretical semi-variograms TOC distribution pattern processed by applying the kriging interpolation method

related the spatial variance of TOC (y) to the distance vector in space (h) using the semi-variograms in the regionalized benthic zones.

2.2 Multiple Regression from individual sites (Fig.2).

The global oxygen consumption was estimated by applying a 3D general relation between the
DOU

[mmol/m? day]

diffusive benthic oxygen flux (DOU), the organic carbon content in surface sediments (TOC) and the

bottom water oxygen concentration as the limiting parameter (modified after Cai and Reimers 1995).

A global compilation of about 188 in situ DOU measurements, the TOC data base and a compilation
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negligible, thus the relationship is reduced to a simple log-linear relation between the TOC content in %%
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surface sediments and the in situ oxygen fluxes (> 1000m WD). Applying these transfer functions,
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the benthic carbon mineralization for a wide range of the global ocean was estimated from the
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4a: Example from the NE Pacific (including West coast) 4b:Example from the North and South Atlantic (including West coast).
NAMB=Namibia, NOATL SOATL= N- and S- Atlantic basin area, SOWEAF= SW African margin

3D plot of multiple regression analysis between DOU, TOC in surface sediments and bottom water oxygen at the

oxygen fluxes. We obtain an overall rate of oxygen consumption of 70 -10"12 mol/yr and an
annually minimum of particulate organic carbon that actually reaches the seafloor with

5.4:10"3molC/yr (64-10"13gC/yr, see Fig. 7)
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Fig:6.: Estimation results of example
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