




protected 
for: 

 Long-term research and 
monitoring 

 Education 
 Resource stewardship 

 



state-federal 
partnership  

State role 
 Land ownership and management  
 Staff 
 Program implementation 

Federal role 
 Funding (70%) 
 National coordination  
 Technical assistance 

 



 
System-wide Monitoring 

Program 
 Physical Monitoring 

 Water quality 
 Weather parameters  

Ecological Monitoring 
 Habitat Change 
 Sentinel Sites 

   



What’s Up with the Water in 
Waquoit Bay? 

Megan Tyrrell, Research Coordinator 
Waquoit Bay National Estuarine Research Reserve 





Who’s collected this data? 



Where else can you find WBNERR’s water quality 
information? 



Where else can you find WBNERR’s water quality 
information? 



Where else can you find WBNERR’s water quality 
information? 

Centralized Data Management Office: www.cdmo.baruch.sc.edu/ 

http://www.cdmo.baruch.sc.edu/
http://www.cdmo.baruch.sc.edu/
http://www.cdmo.baruch.sc.edu/


Timeframe 

 1998 Metoxit 
 2001 Menauhant  
 2002 Child’s River and Sage Lot  
 Fifteen to nineteen years of water quality 

data to infer trends 
 



Credit: Christoffer Bostrom_Zosteramarina_Finland 

What would it take to bring back 
Waquoit Bay’s eelgrass? 



Nutrient enrichment in Waquoit Bay
   

 Evaluate trends in: 
 Dissolved oxygen  
 Turbidity 
 Dissolved nitrogen 
 Chlorophyll 
 Temperature…. 



Seagrass decline in Waquoit Bay
  

Valiela et al. 1992 Estuaries 



Eelgrass temperature thresholds  
 

 
 
 
 

 Mortality strongly 
increased >25 C 
 

 Optimal growth 10-
20 C 
 

 High temperatures + 
high nutrients= less 
eelgrass 

This is all data, codes 0,4,5 for Menahaunt 



SWMP widget by Marcus Beck and Todd O’Brien 



Stinging jellies 

Gonionemus, Image Credit: Annette Govindarajan, WHOI 



Sage Lot Pond Water 
Temperatures 



Metoxit Point- 
Dissolved oxygen  

 
 Cold temperatures, more 

dissolved oxygen 

Metoxit Point water temperatures  



Metoxit Point water temperatures  
 



Fish/shrimp kills 

2014 Waquoit Bay 
Image credit: 
CapeCod.com 

Image credit: Falmouth Enterprise 
 



Fish/shrimp kills 

 Dissolved 
oxygen is 
significantly 
declining at all 4 
water quality 
monitoring sites 

Plots by Jordan Mora 



Warm waters 

 Stressed eelgrass 
 Increased stinging jellies? 
 Reductions in dissolved oxygen 

 Fish/shrimp kills 



Meterological and water quality 
data 

 Increased extreme precipitation events- 
can we see it in salinity drops or turbidity 
spikes? 
 



Increasing heavy precipitation 
events 



Sheet flow off a salt marsh 

Image from: https://bu.digication.com/bartlettwoogmaster/Home/ 



Meterological and water quality 
data 

 Increased extreme precipitation events- 
can we see it in salinity drops or turbidity 
spikes? 
 



Sage Lot Pond Salinity 



Sage Lot Pond Turbidity 

 Turbidity is generally low= clear water 
 Little variation between months 
 Slight trend of increasing average values 

through time 
 



Carriage house wind speed 2002-
2016 

Is it getting windier through 
time? 
 
What about 2015? 
 
Missing data belies 2015 as a 
strong anomaly 



What’s Up with the Water in 
Waquoit Bay? 

 Appears to be warmer (eelgrass, stinging 
jellies, effects on oxygen, metabolic rates) 

 Oxygen is decreasing (*declining at 4 
sites- fish/shrimp kills) 

 Salinity- variable (Sage Lot) 
 Turbidity- correlations with heavy rain, 

strong winds TBD 
 



Widget quickly summarizes 
SWMP data for the NERRS 
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