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Submarine		Canyons:	Complex	Environments

• Conduits	of	organic
ma0er

• Link	shelf	to	deep
• Concentrate	food
resources	at	depth

• Hydrodynamic	ac:vity
• Local	upwelling
• Resuspension	and
deposi:on

• Enhanced	primary	and
secondary	produc:vity

• Habitat	heterogeneity

 



Global	Distribu-on	of	Canyons

From:	De	Leo	et	al.,	2010,	Proc.	R.	Soc.	277:	2783-2792



NW	Atlan)c	Canyons



Hudson	Canyon

Image courtesy of Jason Chaytor, USGS.



Exploring	Canyons	Requires	Advanced
Tools

• Mapping	and	geospa-al	tools
• Remotely	operated	vehicles	(ROVs)
• Autonomously	operated	vehicles	(AUVs)
• Long-term	instrument	deployments

(landers/moorings)
– Physical	oceanographic	characteris-cs
– Biology

	
	
	



NW	Atlan)c	Canyon	Explora)ons
NOAA	Okeanos	Explorer	Program,	Northeast	U.S.	Canyons	Expedi;ons	(2011-2013)

Mid-Atlan;c	Canyons	Study	(NOAA-OER/BOEM/USGS,	2012-2015)
NOAA’s	Northeast	Regional	Deep	Sea	Coral	Ini;a;ve,	2013-2015



Geology	Influences	Biology



Abundant	Coral	Communi/es



Cold-water	Corals	in	NW	Atlan2c	Canyons
• Numerous	coral	species	observed
• Several	species	locally	abundant
• Octocorals:	Paragorgia	arborea,	Primnoa	resedaeformis,

Paramuricea,	Anthothela
• Sclerac9nians:	Desmophyllum	dianthus,	Lophelia	pertusa

(1st	observa9ons	in	mid-Atlan9c,	more	rare	than	others)
• Many	abundant	canyon	coral	species	have	wide	but	disjunct

geographic	distribu9ons
• Canyons	channel	currents,	larvae	may	be	retained
• Are	popula9ons	among	canyons	interconnected	via	larval

exchange?
	



Importance	of	Connec.vity
Paragorgia Primnoa Lophelia Desmophyllum

• Majority	of	corals	examined	not	gene5cally	differen5ated	at
MAB	canyon	level	(Paragorgia	arborea,	Desmophyllum
dianthus,	Lophelia	pertusa)

• Primnoa	resedaeformis-	differen5ated	by	canyon
• One	conserva5on	strategy	may	not	be	op5mal	for	all

ecologically	significant	canyon	species
• Importance	of	highly	comparable	gene5c	data	sets	across

taxa	in	order	to	understand	paDerns	of	connec5vity	and	to
best	manage	canyon	ecosystems



Connec&vity	of	Surface	and	Benthic
Communi&es

• Produc'vity	and
complexity	visible	at
surface

• Enhanced	primary	and
secondary	produc'on
supports	fisheries,
marine	mammals,	birds

• Indica'on	of	complex
food	webs		



Diverse	Food	Webs



Diverse	Food	Webs



Complex	Species	Interac2ons



Chemosynthe*c	Habitats

Image	courtesy	of	Deepwater	Canyons	2013	-	Pathways	to	the	Abyss,	NOAA-OER/BOEM/USGS.



“Bathymodiolus”	childressi	cold	seep
mussel	mtCOI	haplotype	network
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Conclusions
• Canyons	support	highly	diverse	community
– Faunal	biomass	>	>	than	surrounding	seafloor
– Closely	associated	fauna

• Habitat	features	influence	biology
• Feeding	areas
– Invertebrates
– Fishes	(ver>cal	migrators)

• Connec>ons	to	shallow	water
– Majority	of	habitats	rely	on	surface	produc>vity	for	food
– Cycle	nutrients	from	shallow	to	deep	and	back
• Unique	geological	and	biological	aspects	to	each	canyon-

extrapolate?



Future	Research
• Con$nued	use	of	targeted	technologies
– Bathymetric	maps	(research	vessels/AUVs)
– Habitat	modelling/predic$ng	prime	habitat
– Observa$ons	(ROVs)
• Video,	imaging:	ground-truthing	geology	&	biology
• Sample	collec$ons	for	species	iden$fica$ons,	gene$cs
– Gene$cs	and	genomics
• Species	iden$fica$on,	connec$vity,	presence/absence
– Remote	sensing-	landers	and	moorings
• Con$nued	partnering!
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