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BACKGROUND
Marine ecosystems are influenced by drivers
that operate and interact over multiple scales,
resulting in nonlinear or abrupt responses to perturbation (Fuetal., 2012)
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BACKGROUND
Previous modeling works

...using static mass balance ECOPATH model
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JUSTIFICATION

The temporal ecosystem-level monitoring about the
trophodynamics of the Rio de la Plata ecosystem have not
been evaluated.

GOAL

We analyze the long-term fluctuations (60 years: 1948 to 2008)

of the functional group's biomass, from primary producers to top
predators, assessing their relationship with two physical factors;
the Rio de la Plata runoff (a local forcing) and the Atlantic

Meridional Mode (a regional forcing).




THE ECOSYSTEM...

Rio de la Plata estuary and adjacent continental shelf
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CALCULATION ECOSIM: dynamic model
Simulations period: 1948-2008

-Hindcast scenarios

Forcing factors effects on

simulated biomasses and -Two forcing factors:
trophic levels Atlantic Meridional Mode

ECOPATH: trophic model Rio de la Plata runoff

37 FUNCTIONAL GROUPS
3 marine mammals
1 coastal bird
17 fishes
12 invertebrates

-Biomass per trophic level
_ Trophic web attributes -Ascendency (A)
2 zooplankton species . - :
1 phytoplankton species Ecosystem structure indicators -Development Capacity (C)
Detritus -Entropy: 1 — (A/C)
4 fishing fleets
on main commercial fish species:

Micropogonias furnieri (whitemouth croaker)
Cynoscion guatucupa (striped weakfish)

-Reference biomass time series
VS
-Model predictions

Fitting the model
and validation




FORCING DRIVERS

Regional driver

River runoff a

Local driver b)
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Time series: 60 years period.

(a) Atlantic Meridional Mode index (AMM)

(b) Annual anomaly of Rio de la Plata runoff




ECOSIM SIMULATIONS

Forcing drivers effects on relative biomasses and trophic levels
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ECOSYSTEM STRUCTURE INDICATORS
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Catches

Micropogonias furnieri

MODEL Absolute biomass
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CONCLUSIONS

-The temporal ecosystem-level monitoring about the trophodynamics of the Rio
de la Plata estuary and adjacent coastal waters ecosystem was established for
first time.

- The regional forcing had influenced the ecosystem at decadal and inter-
annual scale.

top predators.

- At inter-annual scale, the Atlantic Meridional Mode affected from primary
producers to secondary consumers.
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CONCLUSIONS

- The runoff effects were detected at inter-annual scale, influencing from
phytoplankton to secondary consumers.

- Occurrence of highest (lowest) effects of the local forcing were coupled with
the strongest El Nifio (La Nifla) events, since 1950 until 2008.

- A sustainable loss of system entropy and high efficiency was detected after
1973 until recent years.
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