
7 August 1996  Gov Bill Weld takes 
unannounced dive into Charles River 
after signing rivers protection bill. 
AP photo.

Charles River Then:
8 May 1972:  Rat Race Reaches River as Riff-Raff Race Rafts
Harvard Crimson NO WRITER ATTRIBUTED
…eight hardy entrants paddled, puffed, swam and spun their way down the Charles in the 
second annual Adams House classic.
The City of Dorchester and the Canoe Cuy, full size catamaran-type warships, left all other 
contenders in the lurch.  Canoe Cuy was the winner, but two first place awards were made, 
owing to a dispute about class conflict. 

Both Water Bedlam (skippered by Tinker Lindsay, Tad Paul, and Lisa Noll) and Delta Queen 
(manned by Henry Hardy and Terry Valenzuela) ended upside down.  The crew of Water 
Bedlam was compensated for their pains by walking off with the "Cholera Cup," awarded to 
the first contestant to fall in the Charles, and live. 

Sarah Groves and Dixie Brown won the "I hope nobody recognizes me award" for worst 
constructed craft. David Little and Bill Burke won the "PT 109 Award" for best design for 
speed that lost anyway.  The "Carpenter Center Award" for most creative craft went to 
Robert Livingston and his bag filled with balloons. 

Now: 15 July 2013 For first time in more 
than five decades, Boston's Charles River 
deemed clean enough for a swim. … 
https://www.planetizen.com/node/64166

From the Charles River to Half-Earth, ClassACT Symposium 1 June 2023
Part 1: The Charles River and Boston Harbor, Then and Now
Jesse Ausubel (‘73) and Mark Stoeckle (‘74) assisted by Elizabeth Munnell (‘73)

https://www.planetizen.com/node/64166


https://www.oceanriver.org/2020/03/26/cleaning-the-waters-and-sediments-of-boston-harbor/

1994 sludge disposal stopped going into harbor. 
1997 full primary treatment implemented at Deer Island 
2000 full secondary treatment implemented
2011  Combined Sewer Outflow Storage to protect after heavy 
rains implemented

Boston Harbor
Then and Now
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• 21 JANUARY 2023 and 30 APRIL 2023
• COLLECT 500 ML WATER AT 5 SITES

Now, if clean…What vertebrates live in and around Charles River and Boston Harbor?
Survey with new genomic technique: environmental DNA (eDNA), loose DNA found in water

Mark Stoeckle, Jesse Ausubel
Program for the Human Environment

The Rockefeller University

Betsy & Jesse

Mark 



Short DNA sequences or “Barcodes” identify species

Colored stripes 
represent thymine,
cytosine, adenine,
guanine nucleotides 
bases 
Works for fragments,
look-alikes, different life stages

From COI gene
mitochondrial DNA,
also other genes, 
e.g., 12s, 16s

Barcodes: Stoeckle
Images: Clarke-Hopcroft,
Hopcroft, Bluhm, Iken



Aquatic environmental DNA (eDNA):
Low-cost, low-impact technology for detecting aquatic animals & those nearby  



Process for acquiring and analyzing eDNA
Cf Electrofishing with a boom-boat which
stuns fish with high-voltage direct current



FISH 
52 species 

MAMMALS
21 species

HERPS 9 species

Charles River/Boston Harbor eDNA Survey

eDNA reveals diverse local wildlife

BIRDS 26 species 

Mark Stoeckle, Jesse Ausubel
Program for the Human Environment

The Rockefeller University



Black square = eDNA detected

Yellow = also detected by eDNA

Electrofishing survey 2000-2003
28 sites, 25 sp5 sites, 28 sp

FRESHWATER FISH (including migratory)
Charles River/Boston Harbor eDNA Survey

White sucker

Mark Stoeckle, Jesse Ausubel
Program for the Human Environment

The Rockefeller University



eDNA copies/liter
FISH: RESIDENT, MIGRATORY

Charles River/Boston Harbor eDNA Survey

Alewife
RESIDENT          

RESIDENT MIGRATORY

Mark Stoeckle, Jesse Ausubel
Program for the Human Environment

The Rockefeller University



MAMMALS

Black = eDNA detected

Charles River/Boston Harbor eDNA Survey

Mark Stoeckle, Jesse Ausubel
Program for the Human Environment

The Rockefeller University

Norway rat Short-tailed shrew
American
beaver

Deer mouse Eastern cotton-tail

Long tailed weasel

Fisher
River otter

Star-nosed moleRacoon



AMPHIBIANS, REPTILES

Black = eDNA detected

Charles River/Boston Harbor eDNA Survey

Mark Stoeckle, Jesse Ausubel
Program for the Human Environment

The Rockefeller University



Does improving the environment reward
the effort and expense?
Front. Mar. Sci., December 2018 https://doi.org/10.3389/fmars.2018.00478

Evaluating Boston Harbor Cleanup: 
An Ecosystem Valuation Approach
Di Jin1*, Chris Watson2, Hauke Kite-Powell1 and Paul Kirshen2

1Marine Policy Center, Woods Hole Oceanographic Institution, Woods Hole, MA, United States
2School for the Environment, University of Massachusetts Boston, Boston, MA, United States

We develop an economic evaluation of the Boston Harbor 
Cleanup, court-mandated in 1986, through comparison of cleanup 
costs and relevant ecosystem service values.   Our results suggest 
that the ecosystems in the study area provide services to society 
with a capitalized value ranging from $30 to $100 billion. The $4.7 
billion cost of the Boston Harbor Cleanup is about 5–16% of the 
total asset value of ecosystem services.

7 October 2022 
EPA Highlights Boston Harbor as a National Success Story
to Celebrate the 50th Anniversary of the Clean Water Act
https://www.epa.gov/newsreleases/epa-highlights-boston-harbor-national-success-
story-celebrate-50th-anniversary-clean

https://youtu.be/Kye7QuBiLNc

https://doi.org/10.3389/fmars.2018.00478
https://www.epa.gov/newsreleases/epa-highlights-boston-harbor-national-success-story-celebrate-50th-anniversary-clean
https://www.epa.gov/newsreleases/epa-highlights-boston-harbor-national-success-story-celebrate-50th-anniversary-clean
https://youtu.be/Kye7QuBiLNc


1 liter 60 million liters 
fills football field up 

to goal posts

#fish species by 
eDNA in 1 liter

From the Charles River to Half-Earth: Ecosystems can recover, and
liquid biopsies allow affordable, frequent, reliable biodiversity surveys

A little water tells a lot

#fish species by 
trawl in 60 M liters≥

Stoeckle et al., ICES J Marine Sci 2021, 78, 293-304



Thanks to Mark and Betsy,
and over to John

Photos from 1973 Raft Race
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