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An evaluation of semi-automated methods for collecting ecosystem-level ./
data in temperate marine systems
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Historical, biogeographical and environmental factors determine

membership of species in a community

Global Historical and
species pool Evolutionary

Regional Biogeographically
species pool and evolutionary

Local - Physical environment, dispersal
species pool ability and anthropogenic

v o
Microhabitat Physical environment, species
species pool - interactions and anthropogenic /
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Copper bioaccumulated in oyster (mg/kg)
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Zenith Beach, Nelson Bay, New South Wales. Photo: Beck Dunn
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Where are Australian Marine Parks?
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FIG 1. LOCATION OF THE FLINDERS COMMONWEALTH MARINE RESERVE (CMR).
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DISTRIBUTION OF PERCENTAGE COVER OF SESSILE BIOLOGICAL COMMUNITIES
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LIGHT DRIVEN TIPPING POINTS IN POLAR SYSTEMS
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monitoring catchments at continental scales



https://www.sciencedirect.com/science/article/pii/S0301479718302913
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>500 Estuaries and their trends in water colour change, 1987-2015

® Positive
® Negative
+ Not significant
® Different

Bugnot et. al. 2018
Journal of Environmental Management
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THE PRESSURES & STATE:
WHAT DO WE MEASURE?
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ECOLOGY ON STEROIDS

* NEW TOOLS FOR BIODIVERSITY
MONITORING AND FUNCTIONAL
RATE MONITORING

* MOLECULAR & REMOTE SENSING
TOOLS ARE OUT THERE - AND
READY TO USE
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CLASSIFICATION PHYLOGENETIQUE DU VIVANT

D’aprés H. Le Guyader, G. Lecointre, P. Lopez-Garcia

[_] = Myceétes (Champignons et Myxomycétes)
= photosynthétiques
® = méthanogénétiques

] = Chiorobiontes (Végétaux)
= chimiosynthétiques
® = connus seulement par leur ARNr

Eucaryotes pluricellulaires : %
= Zoobiontes (Animaux)

Parmi les Zoobiontes, on trouve :

Alvéolés - les Ep_onges Trochozoaires
— les Cnidaires Ecdysozoaires
— les Bilatériens Deutérostomiens
et quelques groupes moins nombreux
— et quelques groupes moins hombreux

L’étre humain
est un Zoobionte
bilatérien deutérostomien
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Ecological proxies
Microbes, infauna, sessile
Invertebrates, zooplankton
larval fish, adult fish,
biomarkers

CONTAMINANTS

SEDIMENT METALS (INCL. TRAPS)
POLYCYCLIC AROMATIC
HYDROCARBONS (PAHS)

Nutrient proxies
Sediment Chlorophyll a
Sediment TOC

Environmental parameters
Salinity
Temperature
Dissolved oxygen
pH
Sediment %silt
DIC
Latitude
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PCO2 (14.7% of total variation)

IGHEST RESOLUTION AND FULL DATASET
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Dafforn et al. (2014) Advances in Ecological Research




Soft sediment communities
perform major
biogeochemical processes
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Sampling — microbial community

total
RNA

Metatranscriptomics

Vv

Metabolic functions
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ImWen’r enrishmen’r in sediment microbial function
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Blrré} et. al. in press
Environmental Microbiology

Nutrient enrichment leads to

accumulation of:
Ammonia
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And disruptfon of nitrogen metabolism gene network”
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A lot of our ‘rules’ of community assembly
will need to be calibrated —
and then constantly recalibrated as we
speed up ecological processes
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Only by understanding spatial and temporal
ecology will we be able to estimate ecological
boundaries and advise on how best to prevent

further biodiversity loss
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Image - Peter Southwood
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