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National Summary Chapter 
Description  

• Goal: To assess and compare the condition 
of coral reef ecosystems across 15 
jurisdictions featured in the report 

 

• Problem: Standardized monitoring 
program, methods or data to compare the 
state of resources did not exist 
 

• Solution: Collect using a multiple-choice 
questionnaire  

  

 



• Each jurisdiction’s report coordinator and/or 
writing team completed the questionnaire  
 

• The first half of the questionnaire addressed 
the current condition of 6 resources in the 
present, short-term, long-term  and the 
jurisdiction’s ability to monitor these 
resources  
 

• The second half of the questionnaire 
addressed the level of impact from each of 
10 threats using the following categories: 
absent, low, medium, high or unknown 

Resource 
/ Other 

The overall 
condition of 
______ in 
my 
jurisdiction 
is... 

Since the last 
Coral Report 
the trend in 
the condition 
of ______ is... 

The long-term 
(10- 25 yrs.) 
trend in the 
condition of 
______ is... 

Water 
Quality 

Poor  
Fair  
Good  
Excellent  
Unknown 

Increasing  
About the 

same 
Decreasing  

Not 
Applicable 
Unknown 

Increasing 
About the 

same 
Decreasing Not 

Applicable 
Unknown 

Live Coral 
Cover  

Poor  
Fair  
Good  
Excellent  
Unknown 

Increasing  
About the 

same 
Decreasing  

Not 
Applicable 
Unknown 

Increasing 
About the 

same 
Decreasing Not 

Applicable 
Unknown 

Excerpts from questionnaire  

National Summary Chapter Methods  



National Summary Chapter Questionnaire Results  

• Responses were tallied separately within these regions and averaged 
to determine the regional condition of each resources and threat 

• Results from the six Caribbean/Atlantic/Gulf of Mexico jurisdictions:  
  

 

 

 



National Summary Chapter Questionnaire Results   

• Responses were mapped to show spatial patterns in resource 
condition and high threats among jurisdictions. 

• Mapped survey results for the Caribbean/Atlantic/Gulf of Mexico 
jurisdictions:   

 

 

 



National Summary Chapter Recommendations  
 

• Without standardized monitoring protocols the ability to provide 
strictly quantitative comparisons across all jurisdictions is limited.  

 

• No consistently collected metrics exist by which all the 
jurisdictions can be equally measured and compared. Consistency 
in measurement and reporting of metrics is needed across U.S. 
jurisdictions. 
 

• Action Taken: In 2013 the NOAA CRCP is implementing a modified 
National Coral Reef Monitoring Program (NCRMP) and a select 
suite of consistent biological and physical parameters will be 
collected over time in most major US coral jurisdictions. 



 

 

 

High algal production 
Loss of water clarity 
Macroalgal problems 

Fish kills  
Loss of habitat 
Human health risks 
Loss of tourism 
Closed fishing grounds
  

Loss of SAV 
Low D.O 
Nuisance/Toxic blooms 

Increased 
N and P 
concentration 

Symptoms and Consequences of Nutrient Enrichment 
 

 

 Nutrient Inputs Primary Secondary Consequences  
 and Processing Impacts Impacts of Symptoms 



From: Bricker et al. 2007. Effects of Nutrient Enrichment in the Nation’s Estuaries: Decade of Change, National Estuarine Eutrophication 
Assessment Update. NOAA Coastal Ocean Program Decision Analysis Series No. 26.  
 

5 indicators 

Pressure State Response 



Assessment of Estuarine Trophic Status (ASSETS) 
The ASSETS approach includes three steps: 

Division of estuaries into    

 homogeneous areas 

Evaluation of data completeness and 

 reliability 

Application of indices  

 Tidal freshwater (<0.5 psu)  

 Mixing zone (0.5-25 psu) 

 Seawater zone (>25 psu) 

• Spatial and temporal quality of    

   datasets (completeness)  

• Confidence in results (sampling  

   and analytical reliability) 

 Pressure:  Influencing Factors index (susceptibility + nutrient load) 

State:  Eutrophic Condition index (Chl, macroalgae, HABs, DO, SAV loss) 

Response:  Future Outlook index (susceptibility + future nutrient load) 

  

Guide for management, research, monitoring 



Pressure - State - Response:  
Influencing Factors + Eutrophic Condition + Future Outlook  ASSETS 

Moderate 

Moderate 
Low 

Low 

Moderate 
High 

Moderate 

Low 

High 

Moderate 
High 

Moderate 
Low 

Influencing Factors (IF) 

Nutrient Pressures 

Low Moderate High 

L
o

w
 

M
o

d
er

at
e 

H
ig

h
 

S
u

sc
ep

ti
b

il
it

y Moderate 

Moderate 
Low 

Low 

Moderate 
High 

Moderate 

Moderate 
Low 

High 

High 

Moderate 
High 

Eutrophic Condition (EC) 
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Susceptibility is the capacity of 
a system to dilute or flush 
nutrients 
 

Nutrient pressure changes are 
based on expected population 
changes, future treatment and 
remediation plans and 
changes in watershed use 
(particularly agricultural 

   Susceptibility 
dilution & flushing   

 + 
Nutrient Inputs 

 land based or oceanic  
 
 
 

Influencing Factors 

Primary Symptoms 
Chlorophyll a 
Macroalgae 
 

Average of ratings that combine 
extreme conditions over annual cycle,  
spatial coverage, frequency of 
occurrence  
 

Secondary Symptoms 
Dissolved Oxygen 
Nuisance/toxic  blooms 
SAV change in spatial coverage 
 

Worst case rating of the 3 is used, 
ratings as per primary symptoms 

IF + EC + FO = ASSETS 
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China 

http://www.eutro.us 
http://www.eutro.org/register 

Portugal 

65% of assessed systems M to H 

Combined indicators:  
Chlorophyll (measure of 
phytoplankton), 
 macroalgae,  
Dissolved Oxygen, seagrass, 
nuisance and toxic algal 
blooms 

Long 
Island 
Sound 



Large areas, long durations of hypoxia 
Significant areas of high Chlorophyll a  

Loss of commercial and recreational fish species 

Highly Eutrophic 

(from Bricker et al., 2007) 

  Chl  Macroalgae     DO  Nuis/Tox   Seagrass 



Farm-Scale Methodology 

Aquaculture model (FARM)     
Farm Aquaculture Resource 
Management model 

evaluates aquaculture success 

 Eutrophication model (ASSETS) 
Assessment of Estuarine Trophic Status  
 
evaluates farm water-quality footprint 

Can evaluate scenarios with and without aquaculture 

+ 





Subject areas: 

Water 

Habitat 

Living Resources 

Maritime Archaeological Resources 

Goals: 

Periodically document resource condition 

Educate public for management plan review 

Report progress on resource protection and 
improvement goals; program performance 
measures 

Water 

Living 

Archaeological 

Habitat 

Condition Reports  



• Interpretation of on-going monitoring and research 
 

• Executive summary level report; 30-60 pages 
 

• Assessments by sanctuary staff, via subject matter 
experts and reviewers (SAC, region, NMFS, others) 
 

• Uses quantitative data, and when necessary non-
quantitative information to address each question 
 

• Pressure-State-Response format 
 

• Update every 5 years 

Condition Reports  



 Subject areas: water, habitat, living resources and maritime 
archaeological resources)  

 17 questions posed to all sanctuaries, each with six response options 
for status, four for trend, or N/A 

 Experts invited to rate status and trend, provide a basis for judgment 
and supporting text and graphics 

 Sanctuary is responsible for final rating 

 

State Section (Rating Status & Trends) 

Condition Reports  



17 Questions: Status and Trends 

Water 
• Multiple stressors 
• Eutrophication 
• Human health risks 
• Human activities 

Living Resources 
• Biodiversity 
• Fishing impacts 
• Non-indigenous species 
• Key species status 
• Key species health 
• Human activities 

Habitat 
• Distribution 
• Biological structure 
• Contaminants 
• Human activities 

Maritime Archaeological 
Resources 
• Integrity 
• Environmental  
    hazards 
• Human activities 

Condition Reports  



Status: 

N/A  Not applicable 

?   Undetermined 

Improving 

Declining 

Not changing 

Trend: 

Condition Reports  
Rating Trends 



Status Questions 
Channel 

Islands 
Cordell Bank Fagatele Bay Florida Keys 

Flower 

Garden 

Banks 

Gray’s Reef 

Gulf of the Farallones HI Isl. 

Humpback 

Whale 

Monitor 
Monterey Bay 

OCNMS PMNM 
Stellwagen 

Bank 
Thunder Bay Coastal and 

Offshore 

Estuarine 

and Lagoon 
Nearshore Offshore Estuarine 

  WATER 

1 
Are specific or multiple stressors, including changing 

oceanographic and atmospheric conditions, affecting 

water quality and how are they changing? 
? ▬ ▼ ? ▼ ▬ ▬ ? ▬ ▬ ▬ ▬ ▬ ? ▼ ▬   

2 
What is the eutrophic condition of sanctuary waters and 

how is it changing? ▬ ▬ ▬ ▬ ▬ ? ? ? ▬ N/A ▬ ▬ ▬ ▬ ▬ ▬   

3 
Do sanctuary waters pose risks to human health and 

how are they changing? ▬ ▬ ? ▬ ? ▬ ▬ ? ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬   

4 
What are the levels of human activities that may 

influence water quality and how are they changing? ▬ ? ▼ ▲ ▬ ▬ ▲ ▲ ▬ ▬ ▼ ▲ ▬ ▬ ▲ ▬   

  HABITAT 

5 
What is the abundance and distribution of major habitat 

types and how is it changing? ? ▬ ? ▬ ▬ ? ▲ ▬ ▼ ▲ ▬ ▲ ▼ ? ▼  ▬ 
  

6 
What is the condition of biologically-structured habitats 

and how is it changing? ▬ ▬ ▬ ▼ ▬ ? ? ▼ N/A ? ▬ ▲ ▼ ? ▼ ▬ 
  

7 
What are the contaminant concentrations in sanctuary 

habitats and how are they changing? ▲ ? ▬ ? ? ▬ ? ? ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ 
  

8 
What are the levels of human activities that may 

influence habitat quality and how are they changing? ▲ ▲ ▬ ▼ ▬ ? ▬ ▬ ▼ ▬ ▬ ▲ ▬ ▲ ▬ ▼ 

  

  LIVING RESOURCES 

9 
What is the status of biodiversity and how is it 

changing? ? ▬ ▬ ▼ ▬ ? ▲ ▼ ▲ ? ▼  ▼  ▬ ▲  ▬ ▲   

10 
What is the status of environmentally sustainable fishing 

and how is it changing? ▲ ▬ ▬ ▬ ? ▼ ▲  ▬ N/A N/A ▬ ▲ ▬ ? ▲ ▬   

11 
What is the status of non-indigenous species and how is 

it changing? ▼  ▬  ▬  ▬  ▬ ▼   ▬ ▬ ▬ ? ▼ ▬  ▬ ▼  ? ▼   

12 
What is the status of key species and how is it 

changing? ▬  ▬  ▬ ▬ ? ▼ ? ▼ ▲ N/A ▬ ▬ ▼ ? ? ▬   

13 
What is the condition or health of key resources and 

how is it changing? ? ▬ ▼ ▼ ▼ ? ▲ ? ▼ N/A ▬ ▼ ? ? ? ▬   

14 
What are the levels of human activities that may 

influence living resource quality and how are they 

changing? 
▬ ▲ ? ▼ ? ? ▬ ▼ ▼ ▬ ▼ ▲ ▬ ▲ ▬ ▬   

  MARITIME ARCHAEOLOGICAL RESOURCES 

15 
What is the integrity of maritime archaeological 

resources and how is it changing? ▼ N/A N/A   N/A N/A ? ? ▼ ▬ ? ? ? ? ▼ ▼   

16 
Do maritime archaeological resources pose an 

environmental hazard and is this threat changing? ▼ N/A N/A ▬ N/A N/A ▼ ▬  ? ▬ ▬ ▼ ▬ ▬ ▬ ▬   

17 
What are the levels of human activities that may 

influence maritime archaeological resource quality and 

how are they changing? 
▲ N/A N/A   N/A ▬ ? ? ▼ ▬ ? ? ▬ ? ▲ ▼   

Condition Reports-System Wide  



Condition Reports Drive Management 



Concluding Comments:  
Common Elements 


