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Integra;on	&	Applica;on	Network	University	of	
Maryland	Center	for	Environmental	Science	



The	Blue	Plan		 Some	Highlights	

1.	Comple;on	of	an	inventory	of	Long	Island	Sound's	uses	and	natural	
resources	(the	“Long	Island	Sound	Resource	and	Use	Inventory”)	and	
	
2.	Develop	a	plan	to	preserve	and	protect	the	Sound	that	may	include	maps,	illustra;ons,	
and	other	media	(the	“Long	Island	Sound	Blue	Plan”).	

LONG	ISLAND	SOUND	RESOURCE	AND	USE	INVENTORY	
Under	the	bill,	the	inventory	must	be	completed	by	a	Long	Island	Sound	Inventory	and	
Science	subcommiZee.	It	must	be	comprised	of	the	best	available	informa;on	and	data	on	
Long	Island	Sound's	natural	resources	and	uses,	including	all	of	its:	
1.	plants,	animals,	and	habitats;	
2.	ecologically	significant	areas	in	nearshore	and	offshore	waters	and	their	substrates	
(surfaces	where	organisms	grow);	
3.	uses	of	the	waters	and	substrates,	such	as	(a)	boa;ng	and	fishing;	(b)	waterfowl	hun;ng;	
(c)	shellfish	beds;	(d)	aquaculture	and	energy	facili;es;	(e)	shipping	corridors;	and	(f)	electric	
power	line,	gas	pipeline	and	telecommunica;ons	crossings;	and	
4.	updates	and	addi;ons	to	the	comprehensive	environmental	assessment	and	plan	on	Long	
Island	Sound	crossings	(such	as	pipelines).	



*	Support	new	projects	and	ac;vi;es	that	enhance	
Long	Island	Sound.	
	
*Promote	improved	scien;fic	understanding	of	the	
biological,	chemical,	and	physical	effects	of	exis;ng	
or	poten;al	cable	and	pipeline	crossings	and	
mi;ga;on	of	their	impacts.	
	
*	Emphasize	benthic	mapping	as	a	priority	need,	
essen;al	to	an	improved	scien;fic	basis	for	
management	and	mi;ga;on	decisions.	

Long	Island	Sound	Cable	Fund		

The	data,	assessments	and	products		
from	the	Cable	Fund	provide	
informa;on	for	the	Blue	Plan	and	other	
efforts,	par;cularly	for	sub;dal	
nearshore	and	deeper	waters.	
	
Overview	of	benthic	community	
ecology	findings	from	the	Ecological	
Characteriza;on		Component	of		
Phase	I	and	poten;al	applica;ons					



Sea	floor	landscapes,	component	habitats	/patches	and	characteris;cs		
Large	–scale	structure	
Image	analysis	of	backscaBer	data	–	Ecogni;on	/	GIS				



Iden;fy	sub-patches	for	meso-scale	structure	and	varia;on		

TRI	–	Terrain	roughness	index	

GIS-	based	modeling		



fish/crabs	using	
shell	aggregates	

Small-scale	habitat	features	from	
videos	and	photos		

Biogenic	Features:	Shell	

depressions	

rises	

a	higher	percent	cover	of	shell	is	found	on	flat	topographic	highs,	at	the	
bases	of	steep	slopes,	and	in	depressions.		



INFAUNAL	COMMUNITIES		
*	important	integrators	of	environmental	condi;ons	over	;me	and	space	
*	are	the	main	variables	in	most	environmental		indices	and	assessments	of	seafloor	
impacts	and	condi;ons		 Species	Diversity	PaBerns	

•  Variable	across	patch	types	but	generally	higher	in	patches	
with	coarser	sediments		

•  “Hot	Spots”	can	be	iden;fied				

Some	seasonal	consistency		





INFAUNAL	COMMUNITIES	–	Community	types	and	varia;on		

*	Significant	rela;onship	to	large-	and	meso-scale	patch		types	in	fall	and	spring	
*	Varia;on	within	and	among	patches	indicates	high	β-diversity	across	the	study	area		

(all	areas	within	mud		patches	(and	other	types)		are	not	all	the	same	….	need	to	
consider	meso-scale	features	in	management	/	planning	/	conserva;on	efforts)			

Iden;fy	areas	of	high	community	diversity	
Transi;on	zones	(ecotones)	are	high	α	and	β	diversity	areas		



Assessment	of		long-term	temporal	trends	in	LIS	ecological	characteris;cs	

LIS	benthic	biodiversity	is	higher	than	
previously	known		-			and/or	has	
increased	over	the	past	several	
decades).	

Summer	/	Fall		1995-1996	

Spring		-	1995	&	2013	

Fall	2012	

Same	area	,	same	sampling	design,	sieve	sizes	
differ	(finer	mesh	in	94	and	95,	smaller	sampler)		



–  Epifaunal	communi;es	related	
to		Acous;c	Patch	types	A	to	F	
(i.e.,	fine	to	coarse	grain)	along	
with	the	concomitant	gradient	
of	increasing	;dal	stress.	

–  Shio	from	short-lived	species	(in	
fine	grain	habitats)	to	long-lived	
fragile	epifaunal	species	(in	
coarse	grain	habitats).	

–  Shio	in	biogenic	features	from	
burrowed	sediments	(in	fine	
grain	habitats)	to	high	coverage	
patches	of	biogenic	shell	(in	
coarse	grain	slope	and	crest	
habitats).	

	

Emergent	and	Epi-Fauna	



Broad-scale	distribu;on		
paZerns:	Northern	Star	Coral		



My6lus	edulis	
dominated	
community	on	
gravel(?)	in	
troughs	of	sand	
waves	
	

SB-05	

Fine	scale	distribu;on	
paZerns:		Blue	Mussel	



Inter-seasonal	stability	

Fall	2012	

Spring	2013	

Fall	2012	

Spring	2013	

Northern	star	coral	along	boulder	reef	 Blue	mussel	beds	in	sand	wave	troughs	



Inter-seasonal	varia;on		
Inter-seasonal	varia;on	driven	by	species	with	shorter	life	histories	

Fall	2012	

Spring	2013	

SB-24	Fall	2012	

Spring	2013	

SB-25	

Less	seasonal	varia;on	in	epifaunal	species	richness	in	coarser	sediments		



Boulder	Reef	Long-term	Dynamics	

• 1991-2010:	Haliclona	oculata,	Astrangia	poculata,	My6lus	edulis	and	
branching	bryozoa	were	reef	dominants	
• 2012-2013:	Haliclona	absent	from	reef	fauna		
• A	number	of	mechanisms	(e.g.,	species	interac;ons,	disease,	
recruitment	failure,	thermal	stress,	sediment	load,	freshwater		input)	
may	have	contributed,	individually	or	synergis;cally,	to	the	change	in	
this	community			

June	1991	 June	2007	

April	2010	 Oct	2012	



Integrated	Infaunal	and	Epifaunal	Community	Characteris;cs		

*	Integra;on	of	ecological	characteris;cs		
			from	varying	habitats			





Coastal	and	Marine	Spa6al	Planning	–	a	complex	endeavor				

Issues:	
*	Site	selec;on	for	specific	goals	

	development	-	conserva;on	
*	ecological	criteria	and	func;on	
*	necessary	physical	condi;ons	
	
*	Socio-poli;cal	hurdles	and																																																																																																												

	resolu;ons	
	
*	Effec;ve	management	to	aZain	

	goals	(protec;on	of	
	biodiversity,	fisheries	
	enhancement,	economic	 	growth,	

energy	infrastructure)	
	



Coastal	and	Marine	Spa6al	Planning	–	a	complex	endeavor				

Issues:	
*	Site	selec;on	for	specific	goals	

	development	-	conserva;on	
*	ecological	criteria	and	func;on	
*	necessary	physical	condi;ons	
	
*	Socio-poli;cal	hurdles	and																																																																																																												

	resolu;ons	
	
*	Effec;ve	management	to	aZain	

	goals	(protec;on	of	
	biodiversity,	fisheries	
	enhancement,	economic	 	growth,	

energy	infrastructure)	
	

Our	results,	analyses	and	data	products	can	inform	this	
complex	endeavor	in	many	ways,	for	example:	
*	detailed	contemporary	ecological	assessment		(for	all	

	benthic	biota)	–	can	be	u;lized	for	varied	
	management	related	analyses	

*	iden;fica;on	of	cri;cal		habitats	and	communi;es	to	
aid	decision-making		(minimize	project/permit	

	impacts)	
*aid	resource	survey	designs,	impact	studies	and	their	

	interpreta;on	
*	provides	basis	for	selected	monitoring	of	long-term	
trends	rela;ve	to	climate	change	issues	



*	Human	ac;vi;es						
	and	impacts	
• 		Dredging	
• 		Harves;ng	
• 		Pollu;on		
• Resources	extrac;on		
• Recrea;on		

Dredging	disposal	sites	

Oyster	leases	

Hg	Concentra;ons	(ppb)	
	
	
	
	
	

Coastal	and	Marine	Spa;al	Planning	in	Estuarine	Systems	
Complex	set	of	factors	to	consider		

*	Strong	gradients	
• 					Physical	
• 					Chemical	
• 					Biological	

	



–  Shallow	communi;es	characterized	by	
coral	and	mussel,	rela;vely	long-lived	
species,	exhibited	a	high	degree	of	
stability	across	seasons,	while	deeper	fine	
grain	sedimentary	serngs,	characterized	
by	short-lived	solitary	and	colonial	
hydroids,	solitary	ascidians,	and	
amphipods,	exhibited	a	high	degree	of	
change	due	to	spring	recruitment	
dynamics.	

–  High	diversity	of	emergent	and	epifaunal	
taxa	along	the	crest	and	slopes	of	
Strasord	Shoal	(patch	types	D-F)	as	well	
as	slope	environments	to	the	southwest	
and	southeast	off	the	north	shore	of	Long	
Island.		

Emergent	and	Epi-Fauna	
Primary	Results	con;nued	



	

•  Implica;ons	
– Based	on	life-history	characteris;cs	of	fauna	from	
survey	data,	and	loss	of	a	dominant	species	with	
long-term	presence	from	historic	analysis,	we	can	
infer	reduced/low	resilience	of	communi;es	in	
crest	and	slope	physiographic	se\ngs.			

– Recovery	of	emergent	fauna	in	fine	grain	habitats	
may	occur	from	months	to	a	year;		recovery	(but	
not	resilience)	of	emergent	and	epifauna	in	coarse	
grain	habitats	unknown,	but	mul;ple	years	at	best,	
based	on	life	histories.	



Inter-seasonal	dynamics	

Transects	in	hard	
substrate	area	had	less	
inter-seasonal	varia;on	

Species	Richness	
Fall	2012	=		
Spring	2013	=		 	0				1			2				3			4				5			6				7				8			9			10		11	12		13	15		

SB-25	 SB-24	


