
Characterising the nature, origins and ecological significance of 
Dissolved Organic MAtter IN freshwater Ecosystems

The role of DOM in the transport of N & P from source to sea & the ways in 
which this might alter nutrient delivery to freshwaters & the coastal zone under a 
changing climate,

The ecological significance of DOM as a source of nutrient uptake & utilisation by 
algal, plant and microbial communities in waters of contrasting nutrient status & 
DOM character, and

The impacts of DOM flux from soils, livestock & human waste fluxes on the 
ecological status, goods & services provided by freshwaters.

Project structure The Programme will deliver improved understanding of:Background

Durand, Breur, Johnes et al., European N Assessment, 2011

Work package 1

WP1 is using high resolution field monitoring in two target 
catchments, the Conwy and Hampshire Avon, using novel, in 
situ telemetered sensor networks, linked to quantitative 
laboratory analysis to determine: 

The origins and rates of DOC, DON and DOP flux to waters 
from catchment sources, relative to total C, N and P flux

The magnitude and character of DOM pools in-stream 
relative to source and site character,  microbial activity,  
photodegradation and primary production instream.

DOMAINE target catchments:         Sensor data 30/3/15 - 9/5/2015, 
Conwy and Hampshire Avon River Nadder, Hampshire Avon 

Work package 2 Work package 3 Work package 4

WP2 focuses on molecular level identification and quantification 
of the DOM pool. The analyses underway use a combination of 
analytical techniques including:

High-resolution mass spectrometry (HRMS),

Nuclear magnetic resonance (NMR) spectroscopy,

In situ passive sampling techniques (POCIS) tailored to the 
collection and analysis of short-lived polar organic 
compounds in freshwaters.

(a) Example output from        (b) POCIS disc after deployment
from HRMS analysis                in the field

a)
b)

The rates of DOC, DON and DOP turnover in solution,

The rates of inorganic and organic nutrient cyclingin 
microbial communities, 

The rates of metabolite transformation of DOM within
water, sediments and biofilms.

WP3 is investigating the processes and matabolicpathways 
governing DOM uptake by the biota.  It is determining:

Example of metabolomicanalysis

WP4 is investigating the availability of DON & DOP to riverine 
phytoplankton, epilithon & macrophytesthrough field monitoring 
and mesocosm-based experiments to determine whether:

DON and DOP bioavailability depends on the nature of the 
organic molecule (molecular weight and character),

Phytoplankton, epilithic algae and macrophytes vary in their 
ability to exploit DON and DOP as a nutrient resource,

The ability to exploit DON and DOP for the three types of 
primary producers varies in space and time, relative to 
environmental controls.

(a) Fontinalisantipyretica (b) Ranunculuspenicillatus
(c)  Epilithicalgal growth (d) Phytoplankton

(a) b)

(c) (   d)

Find out more DOMAINE is funded under the NERC Large Grants Programme (NE/K010689/1). To find out more visit the project website www.nerc-domaine.uk or contact the Project Principal Investigator, Professor Penny Johnes: penny.johnes@bristol.ac.uk
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http://home.cc.umanitoba.ca/~ggoldsb/4374/algae/photo005c.html
http://home.cc.umanitoba.ca/~ggoldsb/4374/algae/photo005c.html

