4.1.1- Ecosystem Connectivity
How can resolving biochemical fluxes help inform sustainable development
New Zealand’s marine ecosystem?

Biochemical fluxes in
bivalve communities

Material Dynamics in
Aquaculture Systems

Trophic dynamics of fish
communities
Pelagic ecosystems
Wing, Schiel, Shima, Frew, Hageman,
O’Connell-Milne, McMullin, Durante,
Sabadel, Kolodzey, Connolly, Udy, Borra,
Schlieman, Meyers, Salmond

Extreme Events – Critical tests of ecosystem resilience

Kaikoura earthquake

“bomb lows” and Cyclones

+3.5 - 6˚C anomoly

(Salinger et al. in review)

Do migrating zooplankton and fish
influence ocean productivity?
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Zooplankton and mesopelagic fish bioaccumulate iron
and concentrations differ among taxa.
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Through the Diel Vertical Migration (DVM), zooplankton
connect the deep recycled organic matter and nutrient
pool with the surface layers, where elements can utilized
by phytoplankton.
The fluxes resulting from the DVM are substantial, and
even a small amount of iron transferred to surface layers
would considerably increase primary production.
>600% increase in surface iron inventory available to
support primary production at 10% excretion rate.

What causes estuaries to shift
from net heterotrophic to net
autotrophic?
Sorrel O’Connell-Milne
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Bivalves: maintaining
heterotrophic estuaries

• Current management of bivalves is
based on growth of biomass rather
than consideration of ecological
importance or ecosystem services
provided.
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• Bivalves provide benthic-pelagic
coupling and have an essential role
facilitating estuarine and coastal
ecosystem connectivity by
mediating nutrient and sediment
flow from land to sea.
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How will changes in frequency of
anoxic events drive tipping points
in estuaries?
Nichola Salmond
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• Impacts of multiple stressors including shifting SST baselines and
elevated nutrient loading of coastal systems, increases the frequency of
eutrophication-induced low oxygen events.
• Increasing the frequency of hypoxia and warming could cause a
survivorship threshold for the estuarine bivalve (NZ cockle) to be
reached.

How do land-based inputs influence the trophic
position and contaminant load of bivalves?
Clara Schlieman
Testing links between organic matter sources and Cd, As, Hg, Pb
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How are organic wastes from fish
farming incorporated into
natural food webs?
Rebecca McMullin
•

Salmon farming provides an additional source of organic matter to benthic communities

which can be traced using stable isotope analysis, and quantified in terms of kg m-2
•

Presence of salmon farms influence the trophic architecture and biomass of softbottom
communities within the depositional footprint of farms

Contaminants present in the system are
bioaccumulated in blue cod
•

Results suggest a different pathways of exposure exists for pesticides groups and PCBs

•

Salmon feed, sourced from outside of New Zealand, may represent a pathway of exposure of
PCBs to wild populations of fish and invertebrates around salmon farms

How has food web structure of commercial
species changed since the expansion of
industrialised fishing?
Leo Durante

Figure 1: Reported landings of whole New Zealand commercial fisheries
from the Food and Agriculture Organization of the United Nations (FAO)
and Ministry of Primary Industries of New Zealand (MPI) since 1930

Figure 2: Weighted average trophic level of fish species
by tow from the Winter East Coast of South Island NIWA
trawl survey. Data is divided by years and regions within
the East coast. Trophic level estimates from fishbase.org.
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Figure 3: Representation of niche breadth using carbon
and nitrogen signatures of commercial communities
from Otago coast collected in the present and before
1980. Polygons represent the area occupied by the
community’s niche in each time period. Change of 450%.

Figure 4: Principal coordinates analysis of a resemblance matrix
calculated from presence-absence data collected during trawl
surveys in the East Coast of the South Island. Surveys were
divided in 3 time periods, oldest one being the W J Scott and the
other two the Kaharoa survey. Only data collected during winter
and with good net performance were analysed.

How do changes in age structure
influence reproduction in fishes?
Stina Kolodzey
Female age influences the notochord length of
larval cohorts on the day of birth

Correlation between female age and change in size
of cohorts of larvae
r² = 0.728, p < 0.05

Larvae of older females may resist starvation
better than larvae of smaller females.

How does organic matter from
kelp forests support fish
Jacquetta Udy
productivity?
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Shifts in trophic structure of fishes ca. 700 ybp vs. modern
Alex Connolly, Lucy Wing, Ian Smith

How can knowledge of connectivity within
ecological systems support effective management?
“One of the most basic requirements of intelligent resource
conservation is to anticipate and prevent ecological
collapses”

Quinn et al. 1993
Goal: Understand and maintain vital ecosystem connections
to increase resilience of ecosystems in the face of an
increasingly volatile environment

