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WG-137 Overarchingg
Objective

Identify and characterize effects of changes in 
anthropogenic nutrient inputs from climate (change) 
impacts on estuarine/coastal phytoplankton communitiesimpacts on estuarine/coastal phytoplankton communities.

Examine these effects along geographic and climatic (temperature, hydrology)
gradients  by comparing and synthesizing among different regional datasets.



WG 137 Objectives and Products focused on and linked to

• Human development in coastal watersheds

• Regional and global climate change

• Nutrient enrichment, eutrophication, water quality

• Changes in nutrient and carbon cycling

• Changes in biodiversity, phytoplankton community 
structure and functionstructure and function 

• Food web structure, trophodynamics and fisheries

E i t l d h bit t t• Environmental and habitat management



Key Anthropogenic and Climatic Drivers of Concern

 

Changes in precipitation, storm events and nutrient/freshwater discharge to the coastal zone 




Increased temperatures & more severe droughts



SCOR137 – Approach for Comparative Analyses
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Define
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Adapted from:
Lindenmayer & Likens (2009)

Hooper et al. (2005)

Data Analyses



Examples of anthropogenic and climatic impacts on Examples of anthropogenic and climatic impacts on 
Phytoplankton community structure and function Phytoplankton community structure and function y p yy p y

based on WG 137 data setsbased on WG 137 data sets

• Pearl R. Estuary: Hong Kong Harbor, China
• Neuse River-Pamlico Sound  North Carolina  USANeuse River Pamlico Sound, North Carolina, USA
• Patos Lagoon, Brazil
• Thau Lagoon, Franceg
• San Francisco Bay, California, USA



Phytoplankton species composition and climate Phytoplankton species composition and climate 
change (warming) in the Pearl River Estuary, China change (warming) in the Pearl River Estuary, China 

Pearl River Estuary

• The second largest 
Pearl River

g
river in China

• The 13th largest river 
in the worldSouth China Sea



1998Air Temperature in Hong Kong is increasing
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Influence of climate (change) and hydrologic perturbations (hurricane Floyd, Influence of climate (change) and hydrologic perturbations (hurricane Floyd, 
1999) on phytoplankton and water quality: Neuse1999) on phytoplankton and water quality: Neuse--Pamlico Sound, NC Pamlico Sound, NC 

 



 



2050

Hydrology, N loading and phytoplankton production in the Neuse R. Hydrology, N loading and phytoplankton production in the Neuse R. 
Estuary, before and after Hurricane Floyd (Sept. 1999)Estuary, before and after Hurricane Floyd (Sept. 1999)
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Salinity and Chlorophyll Salinity and Chlorophyll aa responses responses 
to the floodwaters in Pamlico Soundto the floodwaters in Pamlico Sound
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Fran Dennis/Floyd Isabel Ernesto
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A toxic dinoflagellate (A toxic dinoflagellate (Karlodinium) Karlodinium) bloom following runoff from Tropical Storm Ernesto, Oct. 2006bloom following runoff from Tropical Storm Ernesto, Oct. 2006

•• Runoff associated with Runoff associated with 
Ernesto contained Ernesto contained 
nutrient load and set upnutrient load and set upnutrient load and set up nutrient load and set up 
strong salinity strong salinity 
stratification stratification 

F bl li ht dF bl li ht d•• Favorable light and Favorable light and 
temperature conditions  temperature conditions  
created ideal conditions created ideal conditions 
for an algal bloom.  for an algal bloom.  gg

•• NearNear--surface surface 
stratification was stratification was 
favorable for motilefavorable for motilefavorable for motile favorable for motile 
dinoflagellates; dinoflagellates; 
Karlodinium Karlodinium prefers prefers 
these conditions in fall.these conditions in fall.

Hall et al. 2008



Example of climatic forcinExample of climatic forcing

(El NINO ff t)(El NINO effect)

 h t l kt  on phytoplankton 

i  P t  L  B ilin Patos Lagoon, Brazil



Low x high 

salinity yearssalinity years

HIGHHIGH

Interannual variation 

related largely 

El Nino Southern Oscillation

process

2002-2003 example

extreme conditions

Odebrecht et al. 2010

extreme conditions



Dec 2002 - March 2003
Freshwater Cyanobacteria 60 80% of total biovolume

Cyanobacteria “tracking” El Nino-related elevated freshwater discharge 

Freshwater Cyanobacteria 60-80% of total biovolume
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Conclusions: Climatic forcing led to

Low NP ratios, favoring 

Conclusions: Climatic forcing led to....

, g

unusual Cyanobacteria growth in summer 

i  l  li i   d   in low salinity water due to 

extreme rainfall

(El Nino phase of ENSO).



Thau Lagoon, Mediterranean Coast, FranceThau Lagoon, Mediterranean Coast, France



Climate change and oligotrophication:Thau Lagoon, FranceClimate change and oligotrophication:Thau Lagoon, France

Low SRP High temperatureg p

picocyanobacteria

Alexandrium catenella





Reorganization of 
Biological Communities in 

San Francisco Bay, CA

PRIMARY HERBIVORES

PREDATORS

PRODUCERS

24



1999 Climate Shift



Vectors = wind stress      Colors = sea level pressure

Di Lorenzo et al. 2008



Ecological Regime Shift

First Principal Component 
of Demersal Communities

Ecological Regime Shift 
in San Francisco Bay

Communities track atmospheric forcing 
of the North Pacific Gyre Oscillation


