
The state of the west coast nearshore ecosystem: the importance of 
MARINe 

Multi-Agency Rocky Intertidal NEtwork 

 
 

ter Raimondi, Department of Ecology and 
olutionary Biology, UC Santa Cruz 
ww.pacificrockyintertidal.org  

http://www.pacificrockyintertidal.org/


Impediments  to  Sound  
Management  and  Conservation 

• Lack of understanding of coastal ecosystems, particularly 
– Long term dynamics 
– Geographic patterns 
– Current and potential threats 

– Creates reactionary rather than informed policy 
 



MARINe Goals 

General goal: To develop a long-term, spatially extensive, feasible and 
funded program providing baseline data in areas typically having none 
in order to assess the structure and function of ecological communities 
 
Specific goals: 
In order to inform policy and assess natural and anthropogenic disturbances 
create:   
• A network of monitoring sites that provide: 

– A baseline from which to judge a change in ecological community or dynamics 
– Specific approaches for evaluation of questions of special interest (e.g. endangered 

species, disease, climate change, impacts of pollution, fisheries management, coastal 
resilience)  

• A common, query enabled database 
• A set of web-based visualization tools for the public, managers, policy makers 

and other scientists 
• A diverse and buffered funding model 

 

MARINe Program  



Funders 



Lead Group 
University of California Santa Cruz  

Additional Groups 
Bureau of Ocean Energy Management 
Cabrillo National Monument 
Channel Islands National Park  
California State Polytechnic University, Pomona  
California State University at Long Beach  
California State University at Fullerton  
Feiro Marine Life Center  
Humboldt State University  
Navy Marine Ecology Consortium  
Olympic Coast National Marine Sanctuary  
Olympic National Park  
Padilla Bay National Estuarine Research Reserve 
Partnership for Interdisciplinary Studies of Coastal Oceans  
Quinault Indian Nation   
Redwood National and State Park  
San Francisco Bay Area Network - National Park Service  
Sitka Sound Science Center  
University of California Los Angeles  
University of California, Santa Barbara 
University of Washington  
Western Washington University  

Research Groups  
>200 sites along the west coast 



• Long-term “core” methods 
– Fixed plots that target “key” species 
– sampled annually – great temporal resolution 

• Coastal Biodiversity Surveys  
– Large geo-spatial grid-style survey.  Allows 3D mapping of species at all 

sites 
– Sampled periodically (3-5 yr. cycle) 

• Environmental monitoring 
– Temperature, wave climate 

 
Methods never change – ensures consistency, a usable 
comprehensive database and production of a web based 
graphics portal  

 
 

Three Part Approach 



Interactive web based mapping portal  



Citizen Science data 
input and visualization 



• Climate change 
– providing evidence 
– coastal vulnerability and climate adaptation 

• Fisheries management 
– Red abalone 

• Pollution 
– Oil Spills 
– Water quality (Areas of Special Biological Significance) 

• Marine protected area networks 
– Design 
– Evaluation 

• Emerging issues: Disease, wave energy, invasive species  

 

Examples of diverse applications 



Climate change 
 • Three predictions  

1. Sea level rise will cause species to 
move up (more landward – if there 
is sufficient habitat) 

MARINe monitoring of species’ 
elevations allows detection of shifts in 
species distributions as small as 5 cm 
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Climate change 
 • Three predictions  

1. Sea level rise will cause species to 
move up (more landward – if there 
is sufficient habitat) 

2. Communities will shift 
geographically  -predicted shift is 
to the north 

MARINe monitoring of >200 
communities along the coast allows 
detection of shifts in the geographic 
distribution of as little as 3 KM/year 
 
Currently we are seeing a shift of 
about 3-5 KM per year 

 

 
 



Climate change 
 • Three predictions  

– Sea level rise will cause species to 
move up (more landward – if there 
is sufficient habitat) 

– Ecological communities will shift 
geographically  -predicted shift is to 
the north 

– Climate change compromises the 
ability of ecological communities to 
respond in predictable ways.  For 
example:  

• Synergistic effects of multiple stressors 
(e.g. OA, storm frequency and rising sea 
level) 

• Stressors lead to reduced ability to resist 
disease. 

 ? 
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• Climate change 
– providing evidence 
– coastal vulnerability and climate adaptation 

• Fisheries management 
– Red abalone 

• Pollution 
– Oil Spills 
– Water quality (Areas of Special Biological Significance) 

• Marine protected area networks 
– Design 
– Evaluation 

• Emerging issues: Disease, wave energy, invasive species  

Examples of diverse applications 



Fisheries management – Red abalone 

• Stornetta Ranch (Sea 
Lion Cove) near Pt Arena 

• Private access historically 
until 2004 

• Opened to harvest in 
2004-2005 

• Closed in 2010 as part of 
MLPA as a State Marine 
Reserve 

• Rapid recovery of 
exploited stock  

• Rapid increase in Sub-
legal recruits 

Year
2004 2005 2006 2007 2008 2009 2010 2011 2013 2014 2015 2016

0

100

200

300

400

0

25

50

75

100

Protection
None

Private
Property MPA (SMR)



• Climate change 
– providing evidence 
– coastal vulnerability and climate adaptation 

• Fisheries management 
– Red abalone 

• Pollution 
– Oil Spills 
– Water quality (Areas of Special Biological Significance) 

• Marine protected area networks 
– Design 
– Evaluation 

• Emerging issues: Disease, wave energy, invasive species  

 

Examples of diverse applications 



Oil spills 
• Initial (rapid) assessment 
• Injury estimation (NRDA context) 
• Mitigation activities 

– Habitat and species restoration 

 
COSCO BUSAN Oil Spill 

Refugio Oil Spill 

Platform Irene 
(Torch) Oil Spill 



Water Quality – Areas of Special 
Biological Significance (ASBS) 

Assessment of all ASBS in 
state  

– Determination of 
potential for water 
quality effects on 
nearshore ecological 
communities 

– Site specific problems 
identified 
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• Climate change 
– providing evidence 
– coastal vulnerability and climate adaptation 

• Fisheries management 
– Red abalone 

• Pollution 
– Oil Spills 
– Water quality (Areas of Special Biological Significance) 

• Marine protected area networks 
– Design 
– Evaluation 

• Emerging issues: Disease, wave energy, invasive species  

 

Examples of diverse applications 



Marine protected area networks 
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• Climate change 
– providing evidence 
– coastal vulnerability and climate adaptation 

• Fisheries management 
– Red abalone 

• Pollution 
– Oil Spills 
– Water quality (Areas of Special Biological Significance) 

• Marine protected area networks 
– Design 
– Evaluation 

• Emerging issues: Disease, wave energy, invasive species  

 

Examples of diverse applications 



Disease – Sea Star Wasting 
d

Cumulative progression of disease 
along the west coast of North 
America:

a) April 2013 through June 2013, 

b) April 2013 through October 
2013, and 

c) April 2013 through February 
2014.

d) April 2013 through December 
2014

a cb

Spatio/temporal pattern of progression of 
the disease



Disease – Black abalone Withering 
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More emerging issues – wave energy, 
invasive species  

• Wave energy 
• Invasive species 

 

Caulerpa taxifolia Undaria pinnatifida 



MARINe Goals 

General goal: To develop a long-term, spatially extensive, feasible and 
funded program providing baseline data in areas typically having none 
in order to assess the structure and function of ecological communities 
 
Specific goals: 
In order to inform policy and assess natural and anthropogenic disturbances 
create:   
• A network of monitoring sites  
• A common, query enabled database 
• A set of web-based visualization tools for the public, managers, policy 

makers and other scientists 
• A diverse and buffered funding model 

 

MARINe Program  
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