
 

 

APC & Nemasket Watershed Management and Climate Action Plan 

Existing Conditions and Anticipated Climate Change Impacts Overview 

ECOLOGY, UNIQUE HABITATS and NATURAL RESOURCES  

 

CURRENT CONDITIONS IN WATERSHED 

Setting 
The	Assawompset	Ponds	Complex	(APC)	-	including	Assawompset,	Pocksha,	Great	Quittacas,	Little	
Quittacas,	and	Long	Ponds	–	is	the	largest	natural	body	of	fresh	water	in	Massachusetts.	The	APC,	within	
the	Taunton	River	watershed,	drains	north	via	the	Nemasket	River	to	its	confluence	with	the	federally	
designated	Wild	&	Scenic	Taunton	River,	which	then	flows	southwest	to	Mount	Hope	Bay	on	the	Rhode	
Island	border.	The	APC-Nemasket	is	well-known	as	critical	habitat	for	the	largest	herring	run	in	the	state,	
but	the	basin’s	variety	of	wetland	and	upland	habitats	provide	a	wide	range	of	environments	rich	in	
biodiversity.	
		
In	fact,	nearly	23,500	acres,	or	52%	of	the	45,000-acre	APC-Nemasket	basin,	are	designated	as	Natural	
Heritage	BioMap2	Core	Habitat	and/or	Critical	Natural	Landscape	(see	map	below)	-	those	areas	most	
critical	to	ensuring	long-term	persistence	of	rare	and	native	species,	their	habitats,	exemplary	natural	
communities,	and	a	diversity	of	intact,	functioning	ecosystems.	Sixteen	state-listed	rare	species	and	a	
high	number	of	globally	imperiled	species	are	known	from	the	basin	-	including	an	Endangered	turtle,	
Plymouth	Gentian,	Water-willow	Borer	Moth,	and	Bridle	Shiner	(NHESP,	BioMap2)	–	as	well	as	
numerous	uncommon	wildlife	and	plant	species,	such	as	environmentally	sensitive	river	otters	and	
freshwater	mussels.	
	
The	APC	and	Nemasket	River	are	further	designated	as	BM2	Aquatic	Core	Habitat	–	intact	river	systems	
where	important	physical	and	ecological	processes	function	for	fish	and	aquatic	species	of	special	
concern.	These	same	ecosystem	functions	provide	crucial	services	for	people	too.	Assawompset,	
Pocksha,	Great	Quittacas,	Little	Quittacas	Ponds	are	the	water	supply	for	over	250,000	people	and	thus	
their	surrounding	uplands	have	been	largely	protected	to	help	maintain	suitable	water	quality.	The	Long	
Pond	shoreline,	however,	is	heavily	developed	and	public	access	is	allowed.	The	larger	APC-Nemasket	
basin	also	faces	increasing	development	–	portions	of	which	have	the	highest	development	rates	in	MA	
–	and	this	has	the	potential	to	fragment	and	degrade	functioning	intact	ecosystems	while	
simultaneously	increasing	water	supply	needs	and	impervious	surfaces,	exacerbating	droughts	and	
flooding,	and	reducing	ecosystem	services	for	both	nature	and	people.	



 

	
	
 
	
	
	
	
	
	
	



 

 
	
	
 
 



 

Anadromous Fisheries 
Species	and	Habitat:	
The	Taunton	and	Nemasket	Rivers	host	the	largest	Herring	runs	in	southern	New	England,	as	fish	
migrate	upstream	to	reach	5000	acres	of	spawning	and	nursery	habitat	in	the	APC	–	the	largest	such	
habitat	in	the	state.	This	run	was	almost	decimated	in	the	1940s	when	sewage	discharge,	industrial	
pollution,	and	depleted	dissolved	oxygen	in	the	Taunton	River	led	to	a	massive	die-off,	abruptly	halting	
the	spring	run	(overfishing	in	1950s	too?)	(Maddigan,	2014).		Today,	under	the	management	of	the	
Middleboro-Lakeville	Herring	Fishery	Commission,	the	spring	herring	run	up	the	Nemasket	has	exceeded	
800,000	fish	and	is	one	of	the	most	important	runs	in	MA	(DMF	Nemasket	River	Sustainable	Fishery	Plan	
for	River	Herring,	2016).	
	
Stressors:			

• Despite	being	flat	and	slow,	current	conditions	in	the	Nemasket	River	allow	the	upstream	
herring	migration	in	the	spring	–	navigating	beyond	three	dams	and	numerous	culvert,	road,	and	
railroad	crossings	–	structures	which	can	present	challenges	to	upstream	passage.	However,	
these	same	low	gradient	conditions	-	and	a	combination	of	water	supply	withdrawals,	reduced	
pond	levels	and	river	flows,	and	sediment	aggradation	and	invasive	aquatic	vegetation	-	present	
challenges	to	the	fall	downstream	herring	emigration.	As	a	result,	juveniles	can	become	
stranded	or	trapped	behind	the	APC	Dam.	Downstream	flows	can	also	be	further	reduced	
during	periods	of	drought,	when	pond	levels	need	to	be	maintained	for	water	supply	purposes.	
Currently,	the	spillway	boards	are	manually	manipulated	to	manage	flow	and	allow	emigration	
during	low	flow	periods.	Aside	from	very	low	water	years,	there	doesn’t	appear	to	be	limitation	
of	spawning	or	nursery	habitat	for	adults	(DMF	2016).	Although	herring	are	transient	inhabitants	
of	the	APC-Nemasket	basin,	poor	water	quality	can	affect	all	age	classes	including	eggs.	

	
Anticipated	Climate	Change	Impacts	

• Warmer	ocean	temperatures	can	shift	fish	species	distributions	further	north	toward	cooler	
waters	and	can	trigger	earlier	spring	herring	migrations.	Research	indicates	several	New	England	
streams	have	reached	suitable	spawning	temperatures	almost	two	weeks	earlier	than	40	years	
ago,	indicating	herring	runs	are	occurring	earlier	(Ellis	and	Yokoun,	2009).	This,	in	combination	
with	expected	changes	in	amount	and	timing	of	water,	will	need	to	be	accounted	for	in	dam	
management	and	fishway	operations.		

• Additionally,	increased	drought,	low	flows,	and	dewatering	may	further	enhance	pinch	points	
(e.g.,	bridge	crossings)	along	the	Nemasket,	limiting	and/or	restricting	upstream	migrations.		

• The	2016	drought	is	believed	to	be	a	cause	of	significant	declines	in	many	2020	MA	herring	runs,	
as	degradation	of	spawning	habitat,	water	quality,	and	reduced	downstream	emigration	led	to	
poor	recruitment	that	year	resulting	in	lower	numbers	of	returning	four-year	olds	in	2020.	The	
Nemasket	was	spared	this	loss,	with	a	count	of	over	800,000	herring	in	2020,	but	the	effects	of	
the	more	recent	2020	drought	are	yet	to	be	seen,	and	future	increases	temperatures,	drought,	
and	water	withdrawals	have	experts	concerned	over	this	trend	(MA	DMF,	Brad	Chase,	1/21/21).		



 

• The	APC	lakes	are	naturally	shallow	and	prone	to	temperature	changes	but,	except	for	years	of	
very	low	water,	there	has	not	been	observed	degradation	of	spawning	or	nursery	habitat	(DMF	
2016).	However,	the	combination	of	future	increased	temperatures,	increased	storms	with	
excessive	runoff/pollution,	and	water	withdrawals	could	degrade	these	habitats.	For	example,	
many	lakes	and	ponds	in	southeastern	MA	have	experienced	an	increase	in	seasonal	algal	
blooms,	including	toxic	cyanobacteria,	and	low	levels	of	oxygen	leading	to	fish	kills.	

	

Warmwater Fisheries 
Species	and	Habitat:	
The	APC	supports	a	diverse	warmwater	fishery,	including	Largemouth	Bass,	Smallmouth	bass,	Yellow	
and	White	Perch,	Bluegill,	Pumpkinseed,	Chain	Pickerel,	White	Sucker,	Brown	Bullhead,	Tessellated	
Darter,	Golden	Shiner,	and	Lake	Chubsucker,	with	Long	Pond	a	major	site	for	Largemouth	Bass	fishing	
tournaments.	The	APC	is	also	believed	to	support	a	limited	remnant	Walleye	population.	The	Nemasket	
River	has	one	of	the	most	diverse	and	productive	warmwater	fish	communities	in	southeastern	MA	
known	for	largemouth	bass,	yellow	perch,	and	sunfish	(pers	comm	Hurley,	MA	DFG	Pond	Map).	Based	
on	available	habitat	and	years	of	fish	surveys	(Kevin	Curry,	Bridgewater	State),	any	species	found	in	the	
Taunton	River	watershed	can	be	expected	to	occur	in	the	Nemasket	River.	
		
Long	Pond	supports	the	Bridle	Shiner,	a	minnow	state-listed	as	Special	Concern.	Important	habitat	for	
this	species	includes	moderate	amounts	of	submerged	aquatic	vegetation	mixed	with	open	areas	of	
clear	water	for	schooling	and	feeding,	as	they	are	visual	feeders	and	weak	swimmers.			
		
Stressors:		
Long	Pond	is	heavily	developed	and	the	only	pond	in	the	APC	with	public	access.	Associated	impacts	to	
water	quality	from	runoff	and	excessive	use	of	personal	watercraft	could	lead	to	increases	in	turbidity	
and	aquatic	vegetation,	decreasing	water	clarity	and	feeding	efficiency	for	Bridle	Shiners	(MA	NHESP).	
Additionally,	Long	Pond	was	designated	by	DEP	as	‘Impaired’	(2019)	for	aquatic	life	due	to	non-native	
aquatic	plants	and	has	significant	problems	with	Variable	Milfoil	and	Fanwort.	Significant	
concentrations	of	Milfoil	can	displace	native	submergent	vegetation	used	as	cover	and	spawning	habitat	
for	this	species	and	predation	by	largemouth	bass	can	further	stress	populations.	Bridle	Shiner	
populations	have	decreased	dramatically	from	their	historic	range,	thus	healthy	populations	are	critical	
for	persistence	of	this	species.	
	 
Anticipated	Climate	Change	Impacts:	
Although	it	may	seem	counterintuitive,	warmwater	fish	also	face	threats	from	predicted	climate	change.	
Naturally	occurring	fish	kills	in	late	spring/early	summer,	due	to	low	dissolved	oxygen	levels	and	
occasional	spawning	stress	or	fish	disease,	may	increase	with	warming	temperatures	(MA	Gov	
https://www.mass.gov/how-to/if-you-find-a-fish-kill).	Warmer	water	cannot	hold	as	much	oxygen	as	
cooler	waters	and	it	can	be	further	reduced	in	ponds	with	dense	aquatic	vegetation	when	plants	
increase	overnight	oxygen	consumption.	This	can	be	further	compounded	in	late	spring/early	summer	
when	most	warmwater	fish	congregate	to	spawn	in	shallow,	near	shore	areas.	Warmer	waters	also	
create	a	breeding	ground	for	bacterial	infections	and	parasites	and	during	this	crowded	spawning	period	



 

fish	may	become	more	vulnerable	to	disease	
(https://medialibrary.climatecentral.org/resources/freshwater-fishing-climate-change-2018).	Milder	
winters,	however,	may	reduce	natural	fish	kills	as	reduced	ice	cover	and	increased	light	helps	maintain	
adequate	dissolved	oxygen	levels	(MA	Gov	https://www.mass.gov/how-to/if-you-find-a-fish-kill).	
Although	many	warmwater	fish	are	fine	above	70°F,	warmer	temperatures,	droughts,	and	limited	water,		
could	push	some	species	towards	thermal	tolerance	limits	forcing	them	to	seek	new	habitats,	expanding	
their	range	(Yoder	2012)	if	freshwater	systems	remain	connected	and	fish	are	able	to	navigate	
obstructions.	Warmer	temperatures	could	also	trigger	earlier	spawning	and	impact	peak	season	for	
recreational	Bass	fishing	in	Long	Pond.	
	
Coldwater	Fisheries	
Species	and	Habitat		
While	the	APC	supports	a	warmwater	fishery,	a	tributary	to	Little	Quittacas	Pond,	one	to	Long	Pond,	and	
several	tributaries	to	the	Nemasket	River,	with	cold,	highly	oxygenated	water,	host	Wild	Brook	Trout	
(Hurley,	pers.	comm.,	Hartel	2002).	Brook	Trout	would	also	be	expected	to	occur	in	some	of	the	
predominantly	warmwater	habitats	of	the	APC	when	temperature	conditions	allow,	such	as	cooler	
months	in	winter	and	early	spring	(Hurley,	pers	comm).	
		
Stressors:		
Coldwater	streams	are	very	sensitive	to	land	use	changes	and	very	few	remain	in	eastern	MA.	Wild	
Brook	Trout	require	clean,	cold	oxygenated	water	-	not	tolerating	temperatures	above	68°	for	extended	
periods	-	and	have	experienced	extensive	reductions	in	distribution	and	abundance	due	to	habitat	
degradation	(Hartel	2002).	The	healthiest	populations	occur	in	western	MA	and	those	in	eastern	MA,	
including	those	around	the	APC,	have	been	greatly	reduced	and	primarily	inhabit	headwater	streams	
(Easter	Brook	Trout	Joint	Venture	2006).		
		
Climate	Change	Impacts	

Coldwater	streams	are	highly	vulnerable	to	climate	change	(UMass	Wildlife	Climate	Action	Tool). 
Increased	air	temperatures,	droughts,	erratic	precipitation	events,	and	altered	flows	are	predicted	to	
alter	many	coldwater	streams,	inducing	earlier	upstream	trout	migration,	spawning,	and	reduction	in	
survival.	Ultimately,	these	habitats	may	likely	become	too	warm	to	support	brook	trout	during	summer	
months	(Quinones),	transforming	instead	to	habitats	that	support	more	tolerant	species	leading	to	
changes	in	species	composition	and	a	reduction	in	native	species	(Quinones).		
		
The	identification	and	conservation	of	lakes	and	streams	likely	to	support	coldwater	fisheries,	or	climate	
change	refugia,	will	be	critical	to	maintaining	these	populations	and	management	includes:	protection	
of	flow	to	small	spring	fed	headwater	streams,	conservation	of	forested	riparian	buffers	along	small	
tributary	streams	to	provide	shading	and	temperature	control,	and	selective	removal	of	unnecessary	
dams/obstructions	and	warm	water	impoundments	to	enhance	cold-water	habitats	and	connectivity	
with	habitats	for	different	life	stages.	
 



 

Freshwater	Mussels:	
Species	and	Habitats	
The	sandy	substrates,	good	water	quality,	and	limited	pondshore	development	of	the	APC,	and	portions	
of	the	Nemasket,	support	6	of	the	12	mussel	species	in	MA,	two	of	which	–	the	Tidewater	Mucket	and	
Eastern	Pondmussel	–	are	state-listed	as	Special	Concern.	The	APC	and	several	other	coastal	ponds	in	
southeastern	MA	support	some	of	the	healthiest	populations	of	these	two	species	along	the	Atlantic	
slope,	demonstrating	the	importance	of	these	coastal	habitats	and	associated	fish	populations.	Mussel	
life	history	is	uniquely	tied	to	healthy	fish	populations	–	in	MA,	most	mussels	spawn	in	summer,	brood	
fertilized	eggs	in	female	gills	over	the	winter,	and	release	glochidia	(larvae)	the	following	spring/summer	
to	attach	to	the	gills/fins	of	host	fish(es).	After	several	weeks,	juveniles	drop	from	their	host	to	the	
pond/river	bottom	where	they	remain	burrowed	for	several	years	until	emerging	as	adults.	Host	
attachment	is	the	primary	dispersal	mode	for	mussels,	so	if	habitat	conditions	are	good,	mussels	may	
spend	the	next	10,	20	or	over	100	years	of	their	life	(species	dependent)	in	these	habitats.	Although	all	
host	fish	are	not	confirmed,	it	is	speculated	that	coastal	ponds	with	strong	spring	alewife	runs	may	
provide	the	best	habitat	for	the	Tidewater	Mucket	(MA	NHESP).	Mussels	are	good	for	the	APC	too	–	one	
adult	mussel	can	filter	up	to	15	gallons	of	water	per	day	–	with	abundant	populations	‘cleaning’	the	
water,	filtering	out	tons	of	particulates	per	year!		
		
Stressors:		
In	general,	healthy	populations	of	freshwater	mussels	need	clean	water,	adequate	water	quantity,	
suitable	substrates	free	of	heavy	silt	loads,	and	healthy	host	fish	populations.	Essentially	sedentary	filter	
feeders,	mussels	are	unable	to	flee	from	degraded	environments	and	are	the	second	most	imperiled	
animal	group	in	North	America	(recently	displaced	by	snails).	Population	stressors	in	the	APC-Nemasket	
may	include:		
		

• Loss	of	stream	connectivity	in	the	upper	Nemasket	River	-	from	dams,	bridge	crossings,	
undersized	culverts,	low	flows	and	sedimentation/aquatic	vegetation	-	can	limit	host	fish	
passage,	reduce	mussel	dispersal,	limit	upstream	colonization,	and	lead	to	habitat	and	
population	fragmentation	compounded	by	potential	genetic	isolation;	

• Heavy	precipitation	and	intense	storm	events,	combined	with	increased	
development/impervious	surfaces,	can	lead	to	excessive	run-off,	pollution	(especially	
phosphorus	and	nitrogen),	and	sedimentation.	Sediment	obliterates	suitable	substrate	and	can	
bury	and	suffocate	mussels	while	associated	degradation	in	water	quality	-	particularly	reduced	
dissolved	oxygen	levels,	increased	water	temperatures,	and	turbidity	-	interfere	with	mussel	
filter	feeding	and	reproduction	and	potential	loss	of	less	tolerant	species.	Combined	with	low	
flows	and	warmer	summer	temperatures,	these	conditions	can	lead	to	increased	aquatic	
vegetation	(e.g.,	invasives)	and	algal	blooms,	further	reducing	dissolved	oxygen,	increasing	
potential	for	toxicity,	and	possible	fish	and	mussel	die-offs;		

• In	addition	to	development	along	Long	Pond,	other	potential	sources	of	pollution	include	road	
drainage	(Routes	18	and	105),	fallout	from	the	nearby	SEMASS	incinerator,	and	sand/gravel	
processing	on	Assawompset	Neck	may	threaten	ground	water	quality	(MAS);	



 

• Sandy,	nearshore	areas	in	the	APC	are	believed	to	be	important	nursery	habitat	for	juvenile	
mussels	-	current	water	level	fluctuations	and	rapid	or	prolonged	dewatering	of	these	areas	for	
water	supply,	flood	control,	or	maintenance	activities	can	strand	mussels	leading	to	massive	die-
offs	of	adults	and		juveniles	with	loss	of	recruitment.	Minimizing	recreation	in	these	areas	in	
Long	Pond	is	important,	as	these	activities	often	lead	to	shell	crushing/mortality	due	to	
trampling	or	boat	use;	

• The	invasive	aquatic	plants,	Variable	Milfoil	(Myriophyllum	heterophyllum)	and	Fanwort	
(Cabomba	caroliniana),	are	present	in	the	APC-Nemasket.	Lake	populations	occupy	the	photic	
zone,	or	same	shallow	nearshore	areas	as	mussels,	and	dense	concentrations	can	limit	or	
obliterate	available	substrate	for	mussels;	those	in	the	Nemasket	aggregate	sediment	limiting	
suitable	substrates	for	mussels	and,	combined	with	low	flows,	can	block	host	fish	movements.	
Treatments	for	invasives	in	ponds	has	included	the	use	of	herbicides,	which	may	pose	a	threat	to	
mussels.	Manual	removal	methods	in	the	Nemasket,	e.g.,	an	EcoHarvester,	can	dislodge	
mussels….	check	on	latest	with	NHESP		

• A	large	population	of	invasive	Asian	clam	(Corbicula	sp.)	occurs	in	Long	Pond	and	further	
research	is	needed	to	assess	populations	in	other	APC	ponds	(Nancy?).	Dense	populations,	with	
an	ability	for	rapid	reproduction,	growth,	and	high	filtering	capacity,	can	alter	aquatic	ecosystem	
processes,	most	notably	when	high	levels	of	nitrogen	are	released	during	excretion	further	
stimulating	algal	and	plant	growth	(Lauritsen	and	Mozley	1989,	Sousa	et	al.	2008)	and	
decomposition	after	massive	clam	die-offs	can	degrade	water	quality	
(http://nyis.info/invasive_species/asian-clam/	(W.G.	McDowell,	W.H.	McDowell,	J.E.	Byers,	
2017).	More	research	is	needed	to	determine	whether	dense	populations	could	displace	native	
mussels	and	if	their	high	filtering	capacity	could	reduce	mussel	food	resources.	Additionally,	if	
present	in	Little	Quittacus	Pond,	juveniles	carried	by	water	currents	could	potentially	pass	
through	filter	screens	and	colonize	the	intake	pump	at	the	New	Bedford	water	treatment	plant,	
potentially	obstructing	flows	and	becoming	a	costly	management	problem	(Prokopovich	and	
Herbet	1965,	Isom	et	al.	1986,	Devick	1991).	Accumulating	clam	shells	at	Long	Pond	beaches	can	
interfere	with	recreational	use.	Anglers	should	take	care	to	empty	live	wells	and	remove	aquatic	
plants	from	boats	and	trailers	before	leaving	the	pond	(MA	DFG	Pond	Map).	

		
Anticipated	Climate	Change	Impacts	

• The	APC	ponds	are	naturally	shallow	and	prone	to	temperature	changes.	Increased	
temperatures,	drought,	and	excessive	drawdowns	beyond	safe	yield	will	likely	prolong	periods	
of	low	water,	reduced	flows,	and	expand	dewatered	areas	leading	to	mussel	die-offs	which	may	
be	particularly	problematic	for	sensitive	juveniles	burrowed	in	nearshore	substrates.	

• Additionally,	these	conditions	could	lead	to	seasonal	algal	blooms,	including	toxic	cyanobacteria,	
and	low	dissolved	oxygen	leading	to	mussel	die-offs	–	such	an	event	occurred	over	multiple	
years	in	two	lakes	in	Barnstable	leading	to	the	loss	of	hundreds	of	thousands	mussels	and	
significant	mussel	filtering/water	cleaning	capacity.	



 

• The	potential	for	more	eutrophic	conditions	can	lead	to	changes	in	mussel	food	resources,	fish	
populations,	and	reduced	viability	of	rare	mussel	populations	with	shifts	towards	species	more	
tolerant	of	degraded	conditions.			

• Warmer	water	temperatures	could	induce	earlier	seasonal	mussel	spawning	and	warmer	ocean	
and	stream	temperatures	can	trigger	earlier	anadromous	fish	species	migration/spawning,	
possibly	leading	to	a	misalignment	of	host	fish	presence	and	spring	glochidial	release.	Earlier	
snowmelt/runoff	is	expected	to	lower	spring	peak	streamflows	by	the	2nd	half	of	the	century,	
possibly	limiting	fish	migration	and	further	limiting	successful	mussel	host	fish	attachment.		

• These	conditions	can	further	reduce	stream	connectivity	precluding	mussels	from	reaching	
cooler	upstream	refugia	in	response	to	thermal	intolerances	in	degraded	downstream	
conditions.	

• Increased	storms	and	heavy	precipitation,	in	combination	with	increased	
development/impervious	surfaces,	will	lead	to	flash	flooding	that	can	dislodge	mussels	and	
wash	them	downstream	to	unsuitable	habitats	or	strand	them	in	dewatered	areas	once	flood	
waters	recede.	During	the	summer,	such	floods	could	interfere	with	spawning	success	and	egg	
fertilization.	

• Invasive	Asian	clams	are	sensitive	to	high	temperatures,	reduced	dissolved	oxygen,	and	
exposure	to	air	(McMahon	and	Bogan	2001)	and	while	warmer	winters	may	favor	healthier	
populations,	warmer	summers	with	degraded	water	quality	and	dewatering	could	lead	to	die-
offs.	

		
Birds	&	Waterfowl:	
Species	and	Habitat:	
The	APC-Nemasket	is	designated	by	Audubon	as	a	state	Important	Bird	Area	(IBA)	containing	
assemblages	of	species	characteristic	of	a	representative,	rare,	threatened,	or	unique	habitat	and	
supports	significant	concentrations	of	a	flocking	species	–	its	oak-conifer	forests,	lake/ponds,	and	limited	
inland	wooded	swamps	have	been	known	to	support	Bald	Eagle,	Northern	Parula,	King	Rail,	and	
American	Bittern	(Audubon	and	Mass	Audubon	IBA).		
		
The	APC	-	with	extensive	waterbodies,	good	water	quality,	large	fish,	and	intact	forested	shorelines	-	is	
one	of	only	four	waterbodies	in	MA	that	Bald	Eagles	(S-SC)	use	for	both	nesting	and	overwintering	
(NHESP),	hosts	the	first	naturally	returning	pair	of	Eagles,	and	one	of	the	most	productive	nest	sites	in	
MA	(MAS).	The	protected,	intact	forested	shoreline	provide	critical	buffer	from	human	disturbance	that	
eagles	require,	and	its	tall	trees	are	vital	for	nesting,	roosting,	and	providing	unimpeded	water	views	
when	perching.	The	APC	was	also	the	first	inland	site	to	be	colonized	(MAS)	by	Osprey	when	populations	
began	to	recover	after	being	near	extinction	in	MA.	The	freshwater	marshes	that	fringe	the	APC	are	
known	to	support	the	secretive	Least	Bittern	(Ixobrychus	exilis)	(S-E)	(MA	NHESP).		
		
Not	surprisingly,	the	APC	is	a	waterfowl	hotspot	during	both	fall	migration	and	the	winter	season	(pers	
comm	J.	Sweeney	2021),	with	some	of	the	highest	numbers	in	the	state	(MAS).	While	many	birds	utilize	
the	ponds	briefly	before	moving	south,	good	numbers	of	a	diversity	of	species	remain	for	the	winter.	



 

Recently,	it	is	not	unusual	to	have	200	Ring-necked	Ducks	at	Little	Quittacas	Pond	during	peak	migration	
and	both	Greater	and	Lesser	Scaup	during	the	winter	at	Assawompset,	Pocksha,	and	Great	Quittacas	
Ponds	–	including	mixed	species	scaup	rafts	of	up	150	birds.	This	abundance	and	diversity	of	waterfowl	
clearly	demonstrates	this	is	an	important	feeding	area	during	migration	and	throughout	the	winter.		
		
Large	concentrations	of	wintering	gulls	can	be	found	at	Assawompset	Pond,	Elders	Pond,	and	
occasionally	other	APC	ponds	during	the	winter	and	recent	mixed	species	flocks	have	exceeded	2000	
birds.	The	most	common	species	are	Herring,	Ring-billed,	and	Great	Black-backed	gulls,	however,	
Iceland	and	Lesser-Black-backed	gulls	have	been	observed	recently	at	Assawompset	and	Elders	Ponds	
and	other	species	observed	at	various	times	of	year	include	Bonaparte’s,	Laughing,	and	Glaucous	gulls	
(per	comm	J.	Sweeney,	2021).	
		
While	the	APC-Nemasket	has	hosted	small	numbers	of	migrant	shorebirds	over	the	years,	it	appears	
during	recent	droughts	there	has	been	an	increase	in	species	taking	advantage	of	available	food	on	
exposed	shorelines.	Semipalmated	and	White-rumped	sandpipers	have	been	observed	foraging	at	
Great	Quittacas	Pond	and,	although	it	is	unclear,	may	be	feeding	on	exposed	mollusks	and	attendant	
insects	(pers	comm,	J.	Sweeney	2021).	In	the	early	1990s,	a	single	Least	Tern	(S-SC)	was	observed	
foraging	at	Pocksha	Pond,	much	further	from	its	coastal	breeding	habitat	than	is	typical	for	post-
breeding	foraging.	The	APC-Nemasket	area	does	not	get	much	coverage	by	birders	in	mid-late	summer	
and	it	is	possible	Least	Terns	may	occasionally	use	some	of	the	APC	as	ancillary	foraging	in	areas	not	
publicly	accessible	and	thus	go	unnoticed	(pers	comm,	J.	Sweeney	2021).			
		
The	upland	habitats	in	the	APC-Nemasket	also	support	uncommon	breeding	birds.	The	Eastern	Whip-
poor-will	(Antrostomus	vociferus)	(S-SC),	now	absent	from	much	of	its	historical	range	in	the	state,	relies	
on	MA	for	important	breeding	grounds	(National	Audubon	Society).	This	nocturnal	ground-nester	is	
known	from	the	APC-Nemasket	and	requires	habitats	that	experience	regular	disturbance,	such	as	fire,	
and	generally	nests	in	dry,	open	woodlands	near	meadows/shrublands	for	foraging	(MA	NHESP).	There	
are	currently	several	Purple	Martin	colonies	within	the	APC-Nemasket	and,	although	this	aerial	
insectivore	is	an	uncommon	and	local	breeder	in	MA,	the	APC	has	historically	been	a	breeding	hotspot	
for	this	species.	In	recent	years,	the	fields	at	Betty’s	Neck	have	supported	nesting	Bobolinks	(pers	
comm,	J.	Sweeney	2021),	a	species	that	has	declined	due	to	loss	of	grassland	habitat.		
		
Stressors:		

• Protection	and	enhancement	of	potentially	suitable	wetland	and	forest	habitats,	and	
maintenance	of	known	breeding,	roosting,	and	wintering	areas	will	be	critical	to	long-term	
conservation	of	Bald	Eagles	in	MA	(MA	NHESP).	The	increased	population	of	Eagles	in	MA	has	
also	brought	competition	from	other	eagles	and	raptors	for	nesting	sites	(MA	DFW).		

• Recent	declines	to	Least	Bittern	populations	are	likely	due	to	marsh	destruction	and	
chemical/sediment	runoff.	Invasions	of	by	Purple	Loosestrife	and	Phragmites	are	also	major	
threats	to	habitat	(Gibbs	et	al.	2009)	and	wakes	from	boats	(in	Long	Pond)	could	inundate	nests	
(MA	NHESP).	



 

• The	decline	of	Whip-poor-will	populations	over	the	past	few	decades	is	due	to	a	variety	of	
reasons,	including	habitat	loss	and	reduction	in	insect	populations	(Purves,	E.	2015).	In	MA,	the	
primary	threat	appears	to	be	habitat	loss	due	to	development	or	from	the	lack	of	natural	
disturbance,	such	as	fire	exclusion	(MA	NHESP).	As	ground	nesters,	they	are	very	vulnerable	to	
dogs,	cats,	and	unnaturally	high	predator	populations,	such	as	raccoons	and	skunks,	often	
associated	with	residential	development	close	to	their	habitat	(MA	NHESP).	

• Bobolinks	are	in	decline	throughout	Massachusetts	due	to	loss	of	extensive	grassland	habitat	
that	is	not	mowed	before	the	young	have	fledged.	

Anticipated	Climate	Change	Impacts:	
• Based	on	the	National	Audubon	Society	climate	model,	it	is	estimated	that	3/4	of	Bald	Eagles’	

current	summer	range	will	become	unsuitable	by	2080.	Although	73%	of	summer	range	could	be	
expanded	to	new	areas	due	to	the	shifting	climate,	establishment	of	these	areas	is	not	certain	
unless	suitable	food	and	nesting	habitat	is	secured,	and	breeding	habitats	will	be	sought	further	
north	into	Canada	and	Alaska	(https://clilmate	2014.audubon.org/birds/baleag/bald-eagle).	
Warmer	temperatures,	droughts,	and	low	flows	may	reduce	water	quality	and	threaten	
abundance	of	fish	populations	and	food	resources	for	Eagles.	Extreme	weather	with	high	winds	
can	impacts	Eagle	nests	and	chicks.		

• Increased	precipitation	can	lead	to	flooding	of	marsh/nesting	habitat	and	increased	
temperatures,	development,	and	associated	runoff	can	lead	to	changes	in	water	quality	
effecting	food	resources	for	Least	Bitterns	as	well	as	increase	potential	impacts	from	the	
nematode	parasite	Eustrongilides,	known	to	reduce	wading	bird	populations	(Gibbs	et	al.	2009).	
The	National	Audubon	climate	change	model	also	predicts	by	2080	Least	Bittern	summer	range	
will	be	reduced	by	69%	and	winter	range	is	expected	to	shift	further	north;	although	its	summer	
range	could	increase	73%	in	new	habitats,	there	is	no	guarantee	how	these	birds	will	adapt	to	
new	habitats	(Least	bittern.	Retrieved	from	https://climate2014.audubon.org/birds/leabit/least-
bittern	

• Warmer	spring	temperatures	and	heat	waves	can	endanger	Whip-poor-will	chicks	in	nests	and	
heavy	rains	can	flood	nests	and	interfere	with	feeding.	The	National	Audubon	Society	climate	
change	model	predicts	that	78%	of	its	breeding	range	and	55%	of	the	non-breeding	range	will	be	
lost	by	2080.			

• More	frequent	and	extended	periods	of	precipitation	with	associated	cool	temperatures	in	the	
spring	could	make	it	more	difficult	for	Purple	Martins	to	find	enough	insects	to	feed	their	young	
during	the	breeding	season	(J.	Sweeney,	pers	comm	2021).	

• With	potential	increase	in	prolonged	dry	periods,	the	APC	shoreline	habitat	may	become	more	
attractive	to	migrating	shorebirds,	as	many	of	these	species	are	long	distance	migrants	(e.g.,	
White-rumped	Sandpiper	migrates	from	the	Canadian	high	arctic	to	Tierra	Del	Fuego)	requiring	
reliable/accessible	feeding	sites	for	successful	migrations.	Any	expansion	of	shoreline	habitat	is	
likely	to	yield	increased	human	and	pet	traffic	(especially	in	places	accessible	to	the	public,	but	
also	in	places	marked	no	trespassing)	likely	to	disturb	shorebirds	(and	other	avian	species)	using	
this	area	for	feeding	during	critical	migration	stops.				

		
Turtles:	
Species	and	Habitats	



 

Two	state-listed	turtles	are	known	from	the	APC-Nemasket	area.	The	Eastern	Box	Turtle	(S-SC)	occurs	in	
low	densities	in	MA	where	it	is	at	the	northeastern	edge	of	its	range.	Populations	are	more	heavily	
concentrated	in	southeastern	MA	where	this	small	terrestrial	turtle	uses	a	mix	of	habitats,	including	
varied	forested/open	uplands	and	shallow	wetlands	near	portions	of	the	APC-Nemasket.	The	other	
species	is	at	the	far	northern	edge	of	its	range	in	MA	and	only	occurs	in	portions	of	Plymouth	and	Bristol	
Counties,	separated	by	over	200	miles	from	the	nearest	population	in	NJ.	The	abundant	aquatic	
vegetation	and	warm,	sunny	basking	sites	in	the	APC-Nemasket	provide	critical	year-round	habitat	for	
this	species	(MA	NHESP	Fact	Sheet	and	per	comm).		
		
Stressors:		

• Box	Turtle	populations	in	southeastern	MA	overlap	with	the	portion	of	the	state	facing	the	
heaviest	development	pressure.	Combined	with	their	use	of	upland	habitats,	this	poses	
significant	threats	from	habitat	destruction	from	residential/industrial	development,	road	
mortality,	field	mowing,	predation,	and	nesting	disturbance	from	ATVs	(NHESP	fact	sheet).	
Conservation	of	viable	populations	will	depend	on	protection	of	large,	unfragmented	habitats,	
maintaining	access	to	nesting	sites,	installing	wildlife	corridor	structures	for	bridge/culvert	
upgrades	and	roadway	projects,	and	Best	Management	Practices	for	landowners,	particularly	
around	forestry,	agriculture,	and	restricted	ATV/motorized	vehicle	use	(MA	NHESP	Box	Turtle	
Fact	Sheet).	Thousands	of	acres	in	the	vicinity	the	APC-Nemasket	have	been	identified	as	some	
of	the	best	remaining	box	turtle	habitat	in	the	state	where	conservation	is	important	to	secure	
populations	and	allow	for	long-term	persistence	throughout	the	species	current	range.			

• Given	the	small	population	and	geographic	isolation	of	the	second	turtle	species,	it	is	particularly	
vulnerable	to	habitat	threats	from	residential	and	agricultural	development,	especially	of	
exposed	sand/gravel	nesting	areas	close	to	the	APC-Nemasket	(NHESP	pers	comm).	Additionally,	
the	lack	of	open-canopy,	sunny	habitats	critical	for	nesting/egg	incubation	are	limited	due	to	
suppression	of	natural	fires	(NA	NHESP	Fact	Sheet)	and	encroaching	vegetation	makes	
movement	to/from	nesting	areas	difficult	(MADNR	2016).	

		
Anticipated	Climate	Change	Impacts	

• It	is	possible	that	Box	Turtles	in	MA	could	benefit	from	some	aspects	of	climate	change.	Warmer	
temperatures	with	milder	winters	could	reduce	overwintering	mortality	and	extended	duration	
of	warm	seasons	could	increase	nesting	success.	However,	warmer	yearly	temperatures	could	
also	lead	to	higher	prevalence	of	disease	and	increased	precipitation/storm	events	in	the	
spring/summer	could	cause	delayed	nesting	and	substantial	increases	in	hatchling/nest	
mortality	(Eastern	Box	Turtle	Conservation	Plan	for	MA	NHESP	MA	DFW,	November	19,	2012).	

• Sea	level	rise	and	impacts	to	coastal	and	wetland	habitats	is	a	major	concern	for	the	second	
turtle	species	(Osland	et	al.	2015).	Increased	flooding	along	the	Nemasket	River	and	water	level	
fluctuations	in	the	APC	may	reduce	and	limit	available	basking	sites	and	objects	(Swarth	2003).	
Increased	development,	impervious	surfaces,	runoff/pollution	and	resultant	changes	to	water	
quality	can	alter	food	resources	and	increase	turtle’s	chemical	exposure.	

		
Wildlife	
Species,	Habitat,	and	Current	Threats	



 

River	otter,	mink,	gray	fox	and	deer	all	are	active	along	the	Nemasket	river	corridor.	River	otters	are	
relatively	large	and	secretive	animals	and	their	presence	is	an	indicator	of	the	extent	and	quality	of	
riparian	habitats.	Beaver,	previously	absent	from	southeastern	MA,	have	finally	made	it	to	this	region	
and	beaver	activity	has	been	observed	in	the	APC-Nemasket	for	several	years,	including	in	Pocksha	
Pond.	Far	downstream,	harbor	seals	are	often	seen	in	the	Taunton	River	and	its	tributary	streams,	
following	herring	and	other	prey	species	upriver.			
		
As	noted	earlier,	nearly	52%	of	APC-Nemasket	basin	is	designated	as	BioMap2	Core	Habitat	and/or	
Critical	Natural	Landscape	(CNL)	(see	map	above).	The	primary	component	of	CNLs	are	Landscape	
Blocks	-	or	large,	intact	areas	with	natural	vegetation	and	contiguous	forests,	wetlands,	rivers,	lakes,	
ponds	-	most	likely	to	maintain	dynamic	ecological	processes	such	as	buffering,	connectivity,	natural	
disturbance,	and	hydrological	regimes,	all	of	which	not	only	support	wide-ranging	wildlife	and	many	
other	species,	but	also	provide	other	ecosystem	services	-	such	as	clean	drinking	water,	flood	mitigation,	
and	Carbon	absorption	from	atmosphere.	Roughly	one	third,	or	11,900	acres,	of	one	of	the	largest	
Landscape	Blocks	in	the	state	occurs	in	the	eastern	portion	of	the	APC-Nemasket	with	a	rich	mosaic	of	
important	habitats	including	extensive	upland	forest	and	relatively	high	percentage	of	forested	and	
open	wetlands,	lakes,	and	ponds,	including	a	portion	of	the	APC,	which	provide	invaluable	wildlife	
habitat.	Only	about	4300	acres	of	this	block	are	currently	protected.	Additionally,	1100	acres	of	this	
Block	have	been	further	designated	as	BioMap	2	Forest	Core	–	one	of	the	best	examples	of	large,	intact	
forests	less	impacted	by	roads	and	development,	especially	important	habitat	for	interior	forest	bird	
species.			
		
Of	the	52%	area	designated	as	BioMap2	Core	and	CNL,	60%	have	a	TNC	Climate	Resilient	score	of	all	
above	average,	meaning	the	effects	of	climate	change	here	are	buffered	by	the	natural	properties	of	

these	complex	and	connected	landscapes	with	low	levels	of	human	modification	provide	species	with	
connected,	diverse	climatic	conditions	needed	to	persist/adapt	to	changing	regional	climates	
and	they	have	an	above	average	to	far	above	average	estimated	capacity	to	maintain	species	diversity	
and	ecological	function	as	the	climate	changes..	
		
Stressors:		
		
		
Anticipated	Climate	Change	Impacts	
Beaver	in	southeastern	MA,	while	part	of	a	natural,	healthy	ecosystem,	are	beginning	to	create	some	
public	health/safety	concerns	for	some	homeowners	and	town	officials	(MA	DFW	pers	comm).	To	date,	
there	don’t	appear	to	be	any	reports	of	flow	or	flooding	concerns	in	the	APC-Nemasket,	however,	
beaver	dam	construction	in	the	nearby	Mattapoisett	River,	especially	during	drought,	may	impact	
surface	water	availability	and	has	raised	concerns	from	a	couple	cranberry	growers	about	beaver	related	
issues	on	their	bogs.	Another	concern	is	disruption	of	herring	runs	(confirm	whether	any	beaver	permits	
issued).		Outside	of	the	state	regulated	trapping	season	there	is	permitting	at	the	local	level	to	mitigate	
beaver	related	public	health	and	safety	issues.	Local	Boards	of	Health	have	authority	to	issue	permitting	



 

for	landowners	to	trap	or	hire	Problem	Animal	Control	Agents	to	remove	problem	beavers	under	certain	
conditions	and	local	Conservation	Commissions	can	issue	permitting	to	breach	beaver	dams	causing	
public	health/safety	issues.		
  
Edge	Habitat	Species	&	Communities– riparian areas movement corridors 
	
Rare	Plants	&	Priority	Natural	Communities: 
Species,	Habitat	&	Settings:		
Naturally	fluctuating	water	levels	of	Little	Quittacas	Pond	support	an	excellent	example	of	Coastal	Plain	
Pondshore	community	(CPP),	considered	‘Vulnerable’	in	MA	(MassGIS	Oliver	NHESP	NC	data;	
Classification	of	the	NC	of	MA).	During	low	water	years	in	late	summer,	this	globally	rare	herbaceous	
community	grows	along	its	exposed,	nutrient	poor-acidic	sandy	shoreline.	Its	persistence,	however,	
requires	other	years	of	high	water	to	help	keep	upland	shrubs	and	invasive	plants	from	inhabiting	this	
shoreline	(MA	NHESP	Fact	Sheet).	Plymouth	Gentian	(S-SC)	is	one	plant	of	CPPs	and	in	addition	to	Little	
Quittacas	Pond,	is	also	known	from	Assawompset,	Great	Quittacas,	and	Long	Ponds.	Some	of	the	few	
remaining	records	of	the	state-Endangered	Round-fruited	Seedbox	in	MA	are	within	the	APC,	where	it	is	
at	the	northern	edge	of	its	range	-	although	habitat	requirements	are	not	well	understood	in	MA	for	this	
species,	it	requires	fluctuating	water	levels	but	elsewhere	is	known	from	nutrient	rich	sites	(MA	NHESP	
Fact	Sheet).	The	state-Threatened	Dwarf	Bulrush,	another	CPP	plant,	is	known	from	Assawompset	Pond.			
Alluvial	Red	Maple	Swamps,	designated	as	‘Vulnerable’	in	MA,	are	a	type	of	red	maple	swamp	that	
occurs	in	low	areas	along	rivers/streams	where	regular	flooding	enriches	the	soil	with	nutrients,	
resulting	in	an	unusual	set	of	associated	trees	and	plants.	An	excellent	example	of	this	community	is	
found	along	Black	Brook,	which	flows	into	Great	Quittacas	Pond	(MassGIS	Oliver,	NHESP	NC	data;	
Classification	of	the	NC	of	MA).	Also	found	along	Black	Brook	is	a	good	example	of	a	small	Kettlehole	
Level	Bog	–	these	dwarf	shrub	peatlands	form	in	circle	depressions	left	by	melting	glacial	ice	blocks,	
have	little	water	input/outflow,	and	are	designated	‘Imperiled’	in	MA.		
		
There	are	also	three	rare	plants	known	from	uplands	around	the	APC-Nemasket:	the	state-Endangered	
Taperleaf	Water-horehound	is	represented	by	only	six	occurrences	in	the	state	along	small	streams	in	
Red	Maple	swamps	in	southeastern	MA;	Philadelphia	Panic-Grass	(S-SC)	grows	in	open,	sunny	
seasonally	flooded	sandy	areas	bordering	acidic	streams,	lakes	and	wetlands	and	is	found	along	
roadsides	in	MA;	and	the	Canadian	Sanicle	(S-T)	is	found	in	openings	in	moist	woodlands.		
		
Stressors:		

• Threats	to	Coastal	Plain	Pondshore	communities	and	their	distinct	flora	include	artificially	
maintained	high	water	levels	for	consecutive	years,	trampling,	off-road	vehicles,	soil	disturbance	
from	recreational	use,	and	beach	development,	which	can	restrict	or	even	eliminate	plant	
growth	(MA	NHESP).	Purple	Loosestrife	is	already	well	established	in	the	emergent	marsh	
bordering	Sampsons	Cove	(D.	Turner)	and	along	Pocksha	Pond	(APC	Management	Plan	2002).	

• Excessive	drawdowns	for	water	supply	purposes	reduces	natural	fluctuations	and	can	allow	
woody	species	to	establish	along	the	shores.		



 

• Nutrient	enrichment	can	lead	to	eutrophication,	increase	in	algal	growth,	and	non-native	
aquatic	vegetation,	reducing	available	habitat	for	this	community	(MA	NHESP	Fact	Sheet).		

• Activities	that	alter	hydrological	regimes	could	threaten	Philadelphia	Panic-Grass,	as	well	as	
overgrowth	and	shading	by	other	plants.		

• Given	its	habitat	of	open	woodlands,	populations	of	Canadian	Sanicle	also	co-occur	and	can	be	
threatened	by	non-native	invasive	plants.		

• To	avoid	inadvertent	harm	to	rare	plants,	all	active	management	for	rare	plant	populations,	
including	invasive	species,	removal	should	be	planned	in	consultation	with	MA	NHESP.	

• Threats	to	Kettlehole	Level	Bogs	include	hydrologic	alteration	and	nutrient	enrichment	from	
road	and	lawn	runoff	and	trampling	from	humans	affects	peat	mat	integrity	(Classification	of	
NCs	of	MA,	Version	2.0,	2016)	

• While	Alluvial	Red	Maple	Swamp	near	Black	Brook	is	in	excellent	condition,	threats	to	others	
examples	of	this	community	include	invasion	of	non-native	plant	species,	including	moneywort	
(Lysimachia	nummularia)	and	glossy	buckthorn	(Frangula	alnus)	(Classification	of	the	NC	of	MA)	
and	 negative	impacts	from	recreational	use	(BioMap2).	

		
Anticipated	Climate	Change	Impacts:	

• Increased	temperatures	and	warmer	pond	water	will	enhance	evaporation	and,	combined	with	
increased	precipitation,	will	impact	naturally	fluctuating	water	levels	these	CPP	communities	
require.	This	can	be	further	compounded	by	drought	and	increased	water	withdrawals.	
Increased	precipitation	can	also	cause	groundwater	levels	to	rise,	further	altering	pond	water	
levels.	Such	conditions	are	more	hospitable	to	invasive	plants,	such	as	milfoil	and	purple	
loosestrife	in	the	APC,	and	may	displace	native	species	(MA	SWAP,	2015).		

• Additionally,	intensified	runoff	and	transport	of	sediments,	nutrients,	and	other	pollutants	to	
the	ponds	will	alter	the	biology	and	chemistry	of	pond	habitats	(MassWildlife	Climate	Action	
Tool)	potentially	enhancing	eutrophication	and	increase	algal	growth	and	non-native	aquatic	
vegetation	(MA	NHESP	Fact	Sheet)	–	some	treatments	for	Variable	Milfoil	and	Fanwort	includes	
the	use	of	herbicides,	which	may	pose	a	threat	to	nontarget	plants	(and	fauna)	(MAS).	

	 
Dominant	Forest	Types: 
North	Atlantic	Coastal	Plain	Hardwoods,	dominated	by	mixed	oaks	-	including	white,	black,	northern	
red	and	scarlet	oak	-	are	found	throughout	the	APC	sub-watershed,	particularly	on	drier	sites.	A	wide	
range	of	other	hardwoods	may	be	associated,	including	hickories,	maples	and	birch,	and	white	pine	is	a	
common	conifer.	The	North-Central	Appalachian	Acidic	Swamp	is	also	widely	distributed	throughout	
the	APC	sub-watershed	-	although	it	is	rarely	dominant,	it	is	the	major	forest	type	in	the	southeast	area	
with	red	maple	dominant	with	other	mesic	species,	including	eastern	hemlock	and	silver	maple.	This	
forest	type	intergrades	with	maple-ash-dominated	riparian	forest	types	and	the	North	Atlantic	Coastal	
Plain	Peat	Swamp,	which	are	widespread	low-lying	forests	that	are	only	dominant	in	the	southwest	of	
the	sub-watershed	-	Atlantic	white-cedar	is	characteristic,	and	black	spruce	is	also	present,	although	
maples	are	more	widely	distributed.	
		



 

Anticipated	Climate	Change	Impacts:	
The	North	Atlantic	Coastal	Plain	Hardwoods	are	less	likely	to	be	vulnerable	to	climate	changes	than	
other	forest	types	due	to	high	species	diversity	and	dominance	of	trees	with	relatively	high	drought	
tolerance.	Oaks	and	hickories	are	also	fire	adapted,	but	20th	Century	fire	suppression	has	affected	
regeneration	in	these	forests	with	increased	presence	of	less	drought-	and	fire-tolerant	species.	Fire	risk	
will	increase	during	the	21st	Century	from	higher	summer	aridity	and	these	fires	may	burn	with	more	
severity	than	would	be	typical	with	current	fuel	loads.	Further,	this	forest	type	has	been	heavily	affected	
by	outbreaks	of	gypsy	moth	and	forest	tent	caterpillar	over	recent	decades,	resulting	in	elevated	oak	
mortality	in	some	areas.	Even	under	conservative,	neutral	climate	change	effects	on	these	forest	pests,	
increasing	summer	moisture	stress	will	reduce	tree	vigor	and	capacity	to	withstand	pest	outbreaks	(N.	
Williams	2021).	(NEED	TO	CHECK	PRESENCE	OF	HIGH	MORTALITY,	LACK	OF	OAK	REGENERATION	AND	
WHITE	PINE	ENCROACHMENT	IN	THE	FIELD).		
		
The	effects	of	increased	temperature	and	precipitation	on	North-Central	Appalachian	Acidic	Swamp	
forests	are	relatively	uncertain.	Warmer	temperatures,	coupled	with	changes	in	precipitation	patterns	
may	increase	moisture	stress	during	summer	months,	and	this	is	likely	to	have	negative	effects	on	
eastern	hemlock.	Hemlock	wooly	adelgid	(HWA)	is	a	more	significant	and	imminent	threat	to	eastern	
hemlock,	and	one	which,	in	Southern	New	England,	is	unlikely	to	be	affected	by	climate	change	(eastern	
hemlock	in	this	region	is	at	major	risk	of	HWA	spread	with	or	without	climate	change).	Red	maple	is		
extremely	adaptable	and	likely	to	maintain	or	increase	under	climate	change,	as	it	is	tolerant	of	a	wide	
range	of	soil	and	climatic	conditions,	shows	high	tolerance	to	shade	and	flooding,	and	is	moderately	
drought	resilient	(N.	Williams	2021).	(NEED	TO	VERIFY	SPECIES	COMPOSITION	IN	THE	FIELD).		
		
Climate	changes	are	likely	to	adversely	affect	the	North	Atlantic	Coastal	Plain	Peat	Swamp	forests,	
although	the	effect	of	changing	precipitation	regimes	on	hydrological	cycles	in	these	low-lying	swamps	
are	uncertain.	Atlantic	white-cedar,	black	spruce,	and	other	moisture-dependent	conifers	are	vulnerable	
to	reductions	in	moisture,	and	require	rather	specific	soil	conditions,	although	white-cedar	is	tolerant	of	
a	relatively	broad	range	of	temperatures.	Increased	aridity	during	the	summer	coupled	with	higher	risk	
of	fire	from	neighboring	forest	types	under	extreme	weather	conditions,	would	have	severe,	negative	
effects	on	this	forest	type.	Reductions	in	moisture	levels	may	also	shift	species	dominance	toward	mesic	
hardwoods,	such	as	red	maple.	As	a	result	of	the	relatively	small	footprint	of	this	habitat	in	New	England	
and	the	northern	Atlantic	coast,	the	effects	of	future	changes	in	climate	are	relatively	difficult	to	predict	
(N.	Williams	2021).	(NEED	TO	VERIFY	SPECIES	COMPOSITION	IN	THE	FIELD).		
		
In	summary,	climate	change	and	altered	disturbance	regimes	in	common	forest	types	in	the	APC	sub-
watershed	are	likely	to	result	in	some	changes	in	species	composition	or	dominance.	Oak-dominated	
forests	are	likely	to	be	among	the	better-adapted	forests	for	projected	changes	in	climate	but	may	be	
vulnerable	to	biotic	stressors.	Changes	in	low-lying	swamps	may	favor	increased	red	maple	dominance.	
The	effect	of	these	changes	on	carbon	storage	is	difficult	to	predict,	with	some	potential	for	increased	
growth	rates	as	a	result	of	elevated	atmospheric	carbon	dioxide	concentrations,	but	also	a	risk	of	carbon	
dioxide	emissions	if	increased	summer	moisture	constraints	affect	the	hydrologic	reg	of	swamp	soils	(N.	
Williams	2021).	



 

	
Wetlands	and	Vernal	pools	
Abundant	and	diverse	wetland	habitats	in	the	basin	make	this	an	important	area	for	wildlife,	plants,	and	
some	uncommon	Natural	Communities.	BioMap2	Wetland	Cores	-	those	that	are	the	least	disturbed	
within	undeveloped	landscapes	-	most	notably	fringe	the	APC	(excluding	Long	Pond)	and	Black	Brook.	
These	shrub/forested	swamps	and	deep	marshes	with	vegetated	buffers	and	limited	fragmentation	-		
like	Owl	Swamp	and	Nelsons	Grove	-	are	most	likely	to	maintain	critical	wetland	functions	into	the	
future	(BM2).	Numerous	vernal	pools,	or	small	seasonal	wetlands,	are	scattered	across	the	landscape	
and	provide	important	wildlife	habitat,	especially	for	some	salamanders,	frogs,	and	invertebrates	that	
require	these	areas	for	breeding....	
amphibs,	reptiles,	plants,	Water-Willow	Borer	Moth 
		
Invasive	Species	
Invasive	plants	species	in	the	APC-Nemasket	are	primarily	those	associated	with	the	ponds	and	
wetlands.	Long	Pond	was	designated	as	‘Impaired’	for	aquatic	life	due	to	non-native	aquatic	plants	and	
has	significant	problems	with	Variable	Milfoil	and	Fanwort	(DEP	2019),	which	are	also	now	found	in	
Assawompset	and	Pocksha	ponds.	Milfoil	is	also	present	throughout	the	Nemasket	(MAS	IBI).	Purple	
Loosestrife	is	well	established	in	the	emergent	marsh	bordering	Sampsons	Cove	(Turner)	and along 
Pocksha Pond (APC	Management	Plan	2002).	Reed	canary	grass	(Phalaris	arundinacea)	is	abundant	on	
banks	of	the	upper	Nemasket	and	adjacent	to	Assawompset	Pond	(MAS).	In	the	uplands,	Oriental	
Bittersweet	was	documented	on	Betty’s	Neck	as	well	as	the	fire	road	north	of	Great	Quittacas	Pond	
(APC	Management	Plan	2002).	A	large	population	of	invasive	Asian	clams	has	been	found	in	Long	Pond	
(DFW).	
		
Stressors:	

• Variable	Milfoil	can	outcompete	and	displace	native	species,	reduce	biodiversity,	decrease	
water	quality.	Its	dense	extensive	mats	on	the	water	surface	reduce	sunlight	penetration,	
decomposition	increases	sediment	deposition	and	overall	can	alter	biological	and	chemical	
processes	and	deplete	dissolved	oxygen	levels	(MA	DCR).	Dense	growth	and	resultant	sediment	
accumulation	in	the	Nemasket	limit	kayak/canoe	use.	

• Milfoil	management	methods	include:	mechanical	removal,	which	can	greatly	reduce	plants	but	
fragmentation	can	increase	reproduction	in	situ	and	further	downstream;	drawdowns	are	
effective	at	removal	but	may	impact	fish,	mussels,	and	other	aquatic	organisms	and	
downstream	conditions	(MA	DCR);	and	herbicides	may	pose	a	threat	to	nontarget	plants	and	
fauna	(MAS).		

• For	Asian	Clams,	see	Freshwater	Mussel	section	(above)	
• The	potential	for	large	populations	of	nuisance	animals,	including	Canada	Geese	and	some	gull	

species,	have	the	potential	to	degrade	water	quality	(APC	Management	Plan,	2002).	
		
Anticipated	Climate	Change	Impacts:	



 

• Increased	precipitation,	intense	storms,	and	flooding	could	increase	presence	of	Phragmites	
(Phragmites	australis)	in	wetlands.	

	
Resilience	to	Climate	Change 

The	Nature	Conservancy’s	Resilient	Land	Mapping	Tool	assigns	Resilience	Scores	to	terrestrial	land	
areas	-	ranging	from	Far	Below	to	Far	above	Average	-	which	estimate	its	capacity	to	maintain	species	
diversity	and	ecological	function	as	the	climate	changes.	Sites	that	are	considered	resilient	are	those	
areas	where	high	microclimatic	diversity	and	low	levels	of	human	modification	provide	species	with	
connected,	diverse	climatic	conditions	they	will	need	to	persist	and	adapt	to	changing	regional	climates.		 
		 
Of	the	nearly	45,000-acre	APC-Nemasket	sub-basin,	39%	of	the	area	(excluding	waterbodies)	scores	
Slightly	Above,	Above,	or	Far	Above	Average	for	Terrestrial	Resilience.	However,	of	23,500	acres	of	the	
APC-Nemasket	sub-basin	that	are	designated	as	BioMap2	Core	Habitat	and/or	Critical	Natural	
Landscape	–	60%	score	Slightly	Above,	Above,	or	Far	Above	Average	for	Terrestrial	Resilience,	or	those	
areas	expected	to	be	most	resilient	to	climate	change. 
	

 

 

The Assawompset Ponds Complex provide a large expanse of unique wildlife habitat in an 
otherwise largely developed watershed. Henry David Thoreau wrote about the beauty of the 
ponds in his journals in the 1850s (his journals reveal a lot about what flora and fauna used to 
exist and how much has changed). Ponds today are best known for Bald Eagles (resident since 
1993), Plymouth gentian (plant), northern red-bellied cooters, eastern pondmussels, locally 
uncommon saffron-winged meadowhawk. (J. Sweeney, 2011) 

Audubon IBA: 

Assawompset Ponds (all 5 ponds) and upper Nemasket (down to Vaughn St.) is designated at 
the state level as an Important Bird Area (IBA) for the following habitats: 50% oak-conifer 
transitional forest, 40% lake/pond, 5% palustrine wooded swamp; known species: Bald Eagle, 
Northern Parula, King Rail, American Bittern; threats: invasive plants (Audubon, IBA doc). Cat 1 
IBA (Sites containing assemblages of species characteristic of a representative, rare, 
threatened, or unique habitat within the state or region) and Cat 4 (Single-species 
Concentrations: The site regularly supports significant concentrations of a flocking species, but 
may not meet the thresholds above. The site should support a higher proportion of a species' 
statewide population (more than 1%, if known) than other similar sites). (Audubon and Mass 
Audubon IBA docs) 

“The site contains the most productive and first naturally returning pair of Bald Eagles. The 
ponds historically and currently have some of the highest numbers of waterfowl in the state, 



 

including: Ring-necked Duck (1,200, 1,650 annually), Lesser Scaup (85,300 annually), Greater 
Scaup (>570 in 2000), Ruddy Duck (363 in 1999), American Coot (445 in 1995). Ospreys 
returned here to nest as soon as the population began to recover, the first inland site to be 
colonized. Two state-listed species breed within the site, as well as at least one regional high 
conservation priority species.” (Mass Audubon IBA doc) 

Herring: 

Herring fry are usually able to get into the ponds complex ok in spring - it’s preserving the 
ability of fry to exit the ponds and make their way back to the ocean that is problematic 
because water levels in the fall are so reduced that they cannot make it to and  through the 
fish ladders.  

Invasive Plants: 

Invasive plant species of concern (identified in conversations with steering committee): 

● reed canary grass, Phalaris arundinacea, abundant on banks of upper Nemasket 
adjacent to Assawompset Pond, elsewhere? 

● Milfoil, Myriophyllum - aquatic, present throughout Nemasket, Long and 
Pocksha Ponds (Mass Audubon IBA) - causes sediment accumulation and 
prevents kayak/canoe passage 

● Fanwort - aquatic, Long and Pocksha Ponds (Mass Audubon IBA) 
● Phragmites, Phragmites australis - freshwater wetland plant, stormwater 

flooding increases presence 
● Purple loosestrife, Lythrum salicaria - freshwater wetland species, emergent 

marsh bordering Sampsons Cove (Mass Audubon IBA) 
● Wild rice? Unsure of extent 
●  

Dominant forest types and potential climate change vulnerabilities: 

North Atlantic Coastal Plain Hardwoods – These forests are dominated by mixed oak 
species, including white, black, northern red and scarlet oak. A wide range of other 
hardwood associates may be found, including hickories, maples and birch. White pine 
is a common conifer associate. These forests are found throughout the APC sub-
watershed, particularly on drier site types. Relative to other forest types, these forests 
are likely to be less vulnerable to changes in climate by virtue of the high species 
diversity, and dominance of species with relatively high drought tolerance. Oaks and 
hickories are also fire adapted, but 20th Century fire suppression has affected 



 

regeneration dynamics in these forests, resulting in increased presence of less 
drought- and fire-tolerant species. Fire risk will increase during the 21st Century as a 
result of increasing summer aridity, but future fires may burn at higher severity that 
would be typical in this forest type as a result of current fuel loads. Further, this forest 
type has been heavily affected by outbreaks of gypsy moth and forest tent caterpillar 
over recent decades, resulting in elevated oak mortality in some areas. Even under the 
conservative assumption of neutral climate change effects on these forest pests, 
increasing summer moisture stress will reduce tree vigor and capacity to withstand 
pest outbreaks. (NEED TO CHECK PRESENCE OF HIGH MORTALITY, LACK OF OAK 
REGENERATION AND WHITE PINE ENCROACHMENT IN THE FIELD). 

North-Central Appalachian Acidic Swamp – this forest type is widely distributed, 
although rarely dominant, throughout the APC sub-watershed. In the southeast of the 
area it is the major forest type. Red maple is a dominant species, with other mesic 
species, including eastern hemlock and silver maple also present. The forest type 
intergrades with maple-ash-dominated riparian forest types and Coastal Plain Peat 
Swamp. The effects of future changes in temperature and precipitation on this forest 
type are relatively uncertain. Warmer temperatures, coupled with changes in 
precipitation patterns may increase moisture stress during summer months, and this is 
likely to have negative effects on eastern hemlock. Hemlock wooly adelgid (HWA) is a 
more significant and imminent threat to eastern hemlock, and one which, in Southern 
New England, is unlikely to be affected by climate change (all eastern hemlock in this 
region is at major risk of HWA spread with or without climate change). Red maple is 
likely to maintain or increase its relative importance in this forest type under climate 
change, as the species has extremely high adaptability, being tolerant of a wide range 
of edaphic and climatic conditions, and showing high tolerance of shade and flooding, 
and moderate drought resilience. (NEED TO VERIFY SPECIES COMPOSITION IN THE 
FIELD). 

North Atlantic Coastal Plain Peat Swamp – These low-lying forests are widespread, 
but only dominant in the southwest of the sub-watershed. Atlantic white-cedar is a 
characteristic species, and black spruce is also present, although maples are more 
widely distributed. Changes in climate are likely to adversely affect this forest type, 
although the effect of changing precipitation regimes on hydrological cycles in these 
low-lying swamps are uncertain. Atlantic white-cedar, black spruce, and other 
moisture-dependent conifers in this forest type are vulnerable to reductions in 
moisture, and require rather specific edaphic conditions, although white-cedar is 



 

tolerant of a relatively broad range of temperatures. Increasing aridity during the 
summer months, under climate change, coupled with increased risk of fire propagation 
from neighboring forest types under extreme weather conditions, would have severe, 
negative effects on this forest type. Reductions in moisture levels in these low-lying 
forests may also shift species dominance toward mesic hardwoods, such as red maple. 
As a result of the relatively small footprint of this habitat in New England and the 
northern Atlantic coast, the effects of future changes in climate are relatively difficult 
to predict. (NEED TO VERIFY SPECIES COMPOSITION IN THE FIELD). 

Summary: climate change and changes in disturbance regimes in common forest types 
in the APC sub-watershed are likely to result in some changes in species composition 
or dominance. Oak-dominated forests are likely to be among the better-adapted 
forests for projected changes in climate, but may be vulnerable to biotic stressors. 
Changes in low-lying swamps may favor increased red maple dominance. The effect of 
these changes on carbon storage is difficult to predict, with some potential for 
increased growth rates as a result of elevated atmospheric carbon dioxide 
concentrations, but also a risk of carbon dioxide emissions if increased summer 
moisture constraints affect the hydrologic reg of swamp soils. 

	
		
		
		

 

 

 

Additional Data Points to Explore (sources included, if known)  

- Jim Sweeney - natural history data and wildlife observation data for both 
watersheds (birds, dragonfly, damselfly), offered to prepare a biological 
inventory report to share with us 

- Bridgewater State data - Dr. Curry, Donald Padgett 

TRADE-OFFS AND CO-BENEFITS WITH OTHER INTERESTS 

Improved Ecology, Unique Habitats and Natural Resources and… 



 

1. Drinking Water Supply Levels: Neutral.  
2. Floodwater Management: Neutral to Co-Benefit. Flooding over built areas has the 

potential to move and migrate pollutants and debris into the water system. Minimizing 
these floodwater extents will minimize this effect. 

3. Stormwater Management: Co-Benefit. Increased stormwater infiltration decreases 
runoff that carries pollutant loads into the water system. 

4. Ecology, Unique Habitats and Natural Resources: Co-Benefit. Wetlands 
enhancement achieves both. Milfoil control. 

5. Increased Land Development: Trade-Off. 
6. Increased Inter-Agency Cooperation: Co-Benefit. More cooperation between local 

and state operators on roadway drainage systems benefits water quality. 
7. Recreational Access: Tends Toward Trade-Off. Increased recreation can encourage 

users to become stewards of the sites they love to frequent, potentially building 
support for water quality improvement measures. Water crafts that move between 
watersheds and systems can bring invasives with them that would harm water quality. 
Recreation is not permitted on Assawompset Pond due to adverse water quality 
concerns. 

8. Increased public stewardship: Co-Benefit. 

IMPLICATIONS OF ANTICIPATED CLIMATE CHANGE IMPACTS 

Increased surface water temperatures: 

● Shorter herring run periods, pinching populations into migrating over a shorter time 
frame, which has the effect of causing bottlenecks at fish ladders that will cause 
straying as fish turn away.  

 


