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H.I.  How are the sources and fates of organic matter and nutrients in a linked watershed/estuary being altered by SLR, 
climate and geomorphology?

H.II. How do food webs and energy flow respond to new geomorphic configurations, SLR, climate and associated estuarine 
responses?

H.III. What internal feedbacks might accelerate, slow down or reverse the predicted changes in emergent marsh 
configuration, and the fate of C, nutrients and energy? 

Reese LaVea talked 
about the watershed 
work yesterday  



WIND, WATER, AND WEATHER

Sea level is measured 
with an OTT RLS (radar 
level sensor) that 
measures distance 
between the sensor 
and the surface of the 
water. 

The wind sensor is located at the 
Ipswich Bay Yacht Club pier

WIND

SEA LEVEL

WEATHER
A meteorological station is located at 
the MBL Marshview Farm Field 
Station in Newbury, MA. The station 
measures  temperature, relative 
humidity, precipitation, barometric 
pressure, wind speed and direction 
(below), and atmospheric pressure 
and solar radiation (not shown).  

WATER 
QUALITY

Data are 
collected from 
water quality 
sondes located at 
4 stations in the 
estuaries, one of 
which is at IBYC. 

Data are collected every 15 minutes during the non-winter 
seasons, and are available through the data catalog on our 
website: https://pie-lter.mbl.edu/data-catalog/.  
For assistance, contact pie_im@mbl.edu

Weather Stations 
Ipswich Bay Yacht Club (also has water 

level sensor)
Marshview Farm Field station, Newbury

Near real-time data 
available at:

 
https://pie-lter.mbl.edu/live-data/

Water quality stations
Ipswich Bay Yacht Club

 Rowley River at PIE Field Station 
Parker River at near the Railroad Bridge
Parker River near Triton High School

Locations of Weather and Water Quality 
Stations 

Instrument towers also collecting weather data

Live data 
available at: 

https://pie-lter.
mbl.edu/live-dat
a/

https://pie-lter.mbl.edu/data-catalog/
mailto:pie_im@mbl.edu
https://pie-lter.mbl.edu/live-data/


https://pie-lter.mbl.edu/data-catalog/



Data is available but be SURE to look at Metadata to be sure you know what you are getting

You will get a data sheet 
with 30 columns and 
12,674 rows 



Data also available for pH, conductivity, temperature, and more recently turbidity, “Chlorophyll” 
fluorescence and a fluorescence proxy for dissolved organic matter  



Lateral (tidal) exchange

Eddy covariance towers

Marsh-atmosphere 
vertical exchange

Benthic chambers or cores

Wetland processes

Pelagic processes

Benthic processes

Air-sea vertical 
exchange

Benthic exchange

Input-output 
budgets

Bottle incubations

Open water 
measurements

Wetland 
chambers

Floating 
chambers

Marsh cores for 
long-term burial

Tidal Wetland-Estuary Processes
How do the estuary and marsh interact

Where is most of the primary production?
What is the balance of carbon, nutrient, sediments, acidity?



Cross System Exchange

A
B C



ONE tidal cycle at the mouth as an 
example

Q (m3) Salt (106 g) DO (kmol) TSS (kg) NO3
- (mol)

Flood 38,604,876 1,228,950 10,988,228 240,278,940 16,011
Ebb -39,256,676 -1,249,155 -11,256,128 -161,283,561 -3,099
Difference -651,800 -20,205 -267,899 78,995,378 12,912

Balance 98.3 98.4 97.6 149.0 516.6
Salt Balance Slight Export? Retention Retention

Weston unpub



Nutrient and Metabolism Transects

Dawn and Dusk for 3-4 tidal cycles three times a year    (Weston et al.)  
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10 yrs of data

Middle Parker 
is “net 
heterotrophic,  
i.e. the estuary 
is gaining C 
from the 
marsh and the 
watershed 

Weston et al. 
unpublished



We measure NEE now at 3 marsh sites, low marsh, 
high marsh and the upstream Typha zone

Forbrich unpublished

NEE exceeds marsh carbon burial supporting the metabolism we are seeing in the water column



  We do critters too

Monitoring the expansion of the fiddler crab

Johnson and Nelson



IT TAKES A VILLAGE



Point measurements of Sediment 
Accretion using SETs and cores

The data 
suggested that 
episodic events 
were also 
important but hard 
to measure



Vegetation/Elevation Transects 20 years apart



These transects have allowed us to see where the 
“general” patterns hold and when they don’t.  

Newman Rd

Mill River

Gaining

Low elevation                Gaining but highly variableEdge loss

Losing 

Nelson

Morris




