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The	Sanctuaries	MBON	pilot:	goals	

� Develop	a	prac+cal	and	sustainable	pilot	MBON	with	the	Na/onal	
Marine	Sanctuaries	Program	

� Integrate,	augment,	synthesize	informa+on	from	ongoing	programs	
� Develop	technologies	for	biodiversity	assessments:	

� environmental	DNA	(eDNA)	
� Remote	sensing	+me-series:	Seascapes	

� Integrate	biological	data	into	na+onal/interna+onal	databases	
� Plan	to	transi+on	to	an	opera+onal	system		
� Help	develop	interna+onal	connec+ons	for	a	global	network	



Why we do this: 
The importance of biodiversity


Diversity	defines	the	func+on	and	health	of	
ecosystems	
	
Ul+mately	the	right	mix	of	species	on	Earth	helps	
ensure	our	own	survival	
	
Understanding	habitat	and	biological	diversity	and	
func+on	is	fundamental	to	define	conserva+on	
strategies	
	



Monterey	Bay	
Florida	Keys	

The	Sanctuaries	MBON	pilot	concept	

eDNA	Data	Integra+on:	
•  IOOS/GOOS	
•  I-OBIS	
•  GEO	BON	

Mul+variate	seascape		
analysis	

Web-based		
informa+on	system	

•  Sanctuary	Condi+on	Reports	
•  Resource	managers	and	policy	makers	
•  Scien+sts	and	educators	

Supports	

Flower	Garden	
Banks	

Channel	Islands	



Field	programs	

South	Florida	Program	run	by	
AOML	partners:	
•  Chris	Kelble–bio	oc./prim	prod	
•  Lindsey	Visser	
•  Libby	Johns	–	phys	oc.	analyses	

Complement	Mul+ple	Data	Collec+on	Efforts		
in	Each	Sanctuary	



High salinity event during July 27-31, 2015, in 
Florida Bay and FKNMS




eDNA	–	A New FronAer 	

� Tes+ng	of	eDNA	extrac+on	methods	completed	–	manuscript	in	prep.	
� Primers:	selec+on	completed	for	some	organisms	
� eDNA	valida+on	in	progress	(i.e.	zooplankton	and	whales)	
	



Sanctuaries MBON eDNA: vertebrates, 
zooplankton, and microbes


eDNA


Microscopy:

Taxonomy & 
counts
 Biomass




MBON	Genomics	Team	
•  Stanford	–	Vertebrates	(12S)	
•  MBARI	–	Phyto,	Zooplankton	(18S,	28S,	CO1)		
•  USF	–	Microbes/Viruses/Zooplankton		(16S)	
•  FWRI	–	Phytoplankton		(18S)	
•  SBCBON	–	Microbes	(16S),	fish,	etc.	
•  AMBON	–	Microbes,	phyto	(16S,	18S)	
	
Collabora4ons	
•  X-MBON:	Santa	Barbara,	Alaska	MBON	
•  NOAA	Omics	Research:	(K.	Goodwin,	J.	Hendee)	
•  Atlan+c	Oceanographic	&	Meteorological	Lab	
•  Southwest	Fisheries	Science	Center	(SWFSC)		

	



MBON	Sequencing	Work	and	Data	Flow	
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MBON	Genomics	Teams	
•  Stanford	–	Vertebrates	(12S)	
•  MBARI	–	Phyto,	Zooplankton	(18S,	28S,	CO1)		
•  USF	–	Microbes/Viruses/Zooplankton		(16S)	
•  FWRI	–	Phytoplankton		(18S)	
•  SBCBON	–	Microbes	(16S),	fish,	etc.	
•  AMBON	–	Microbes,	phyto	(16S,	18S)	

	

MBON	Server	



Remote	Sensing	of	Seascapes	



MODIS-Aqua 1-km seasonal climatologies (2002 -2015) for 
seascape analyses - FKNMS
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Regional to Global Seascapes


In	progress/Next	steps:	
�  In	situ	valida+on	
�  Automate	data	flow	between	NASA,	USF,	
WHOI,	IOOS	DMAC	/	Axiom	

�  Improving	algorithms:	Harmful	Algal	
Blooms	(HAB),	carbonate	system	

�  Expand	high-resolu+on	coverage:	
�  Flower	Garden	Banks,	AK-BON,	Santa	
Barbara,	other	NMS	

�  Evaluate	user	metrics	
�  GEOBON	and	broader	links:	
Ø Work	with	Roger	Sayre	(USGS)	to	link	
remote	sensing	Seascapes	and	Ecological	
Marine	Units/EMU	(USGS/esri)	
Ø Pole	to	Pole	Biodiversity	and	
Biogeogeography	

Ø Other	partners/interna+onally	

Surface	ocean	
EMU	

Surface	ocean	
Seascapes	



Satellite	
overlay	
layers	(SST,	
VIS	bands,	
FLH)	

Select	biodiversity	indices	

Select	individual	species,	
plot	over	+me	

Select	biodiversity	indices	
plot	over	+me	

hCp://axiomdatascience.com/maps/ioos/mbon/#module-search?p=proj3857&b=gina&page=1&tagId=&q=indexing&tags=	

Integrated	Ocean	Observing	System	(IOOS)	
Data	Management	and	Communica/ons	(DMAC)	



Communica/ons	&	Outreach	
CJ	Reynolds,	Jennifer	Brown	

� Newsleher	(distributed	via	all_mbon@marine.usf.edu)	
	
	
	

Roughly	quarterly	
distribu+on	



Next	steps:	
PuOng	it	all	together	

� Build	the	decision-support	tool	to	
answer	Sanctuary	Condi+on	Report	
ques+ons	
	
	
	



Condi4on	Report	
Ques4ons	
	
WATER:	
Q4:	Stressors	
Q1:	Eutrophica+on	
Q2:	Human	health	risks	
	
HABITAT:	
Q5:	Habitat	dist.	/	health	
Q14:	Human	impacts	
	
LIVING	RESOURCES:	
Q10:	Biodiversity	status	
Q17:	Fishing	status	
Q9:	Invasive	species	
Q7:	Keystone	species	
Q8:	Focal	species	
Q17:	Human	impacts	

Eutrophica+on	

Invasive	species	

Herbivore	fishes	

Key		
invertebrates	

CO2	

Decreasing	
	pH	warming	

People	

Fishes	of	high		
commercial	value	

Storms	

Coral	cover	
Macro-algae	

Bacteria	 Lower	trophic	levels:	
Phytoplankton/zooplankton	

Top	predators	

Good	 Good/Fair	 Fair	 Fair/Poor	 Poor	 Undet.	

Dynamic support for Condi6on Reports






MBON	beyond	the	US:	GEO,	GOOS,	CBD	

GOALS:	
-  Pole-to-Pole	MBON	pilot	

-  the	Americas		
-  BON	in	a	Box	
	
Outreach	and	planning	
�  MBON	presenta+ons	at	GEO	Plenary,	Mexico	
(2015)	

�  MBON	presenta+on	at	the	Conven+on	of	
Biological	Diversity	(Montreal,	Apr	24,	2016)	

�  GEO	BON	Open	Science	Mee+ng	(Leipzig,	Jul	
4-6,2016)	

�  GEO	MBON	All-Hands	Workshop	(Leipzig,	Jul	
6-7,2016)	

�  Pole-to-Pole	in	the	Americas	Workshop	
(Puerto	Morelos,	Mexico,	Sep	26-30,	2016)	

�  MBON	presenta+on	at	the	GEO-XIII	Plenary	
(St	Petersburg,	Russia,	Nov	9-10,	2016)	

Argen+na	Chile	

Brazil	
Ecuador	

Mexico	
Colombia	

USA	

Antarc+ca	

Arc+c	

Canada	

Belize	
Panama	

Peru	



Successes	and	challenges	within	the	
Sanctuaries	MBON		

Successes:	
�  Conceptual	framework	for		collabora4ve	MBON:	
�  eDNA:	collec4on	and	extrac4on	methods	tested	
�  Satellite-based,	dynamic	seascape	products:	automated	pipeline	
�  Biodiversity	field	monitoring	program	implemented	in	both	Sanctuaries	
� MBON	data	used	to	update	2015	Monterey	Bay	NMS	Condi4on	Report	
� Making	links:	NOAA	ocean	acidifica8on	program,	NOAA	Omics,	State	and	
Federal	fisheries	&	environmental	monitoring,	NSF	LTER	(Everglades),	IOOS	
and	other	observa4on	programs	
�  IOOS	GCOOS	has	funded	a	Doctoral	fellowship	at	USF	to	work	MBON-LTER-SFP	



Challenges:	
�  Development	and	maintenance	of	data	system	/	visualiza4on	tool:	

�  The	amount	of	work	is	staggering	–	many	details	
�  How	to	transi4on	to	a	sustainable	model?	

�  eDNA	valida4on	at	different	trophic	levels	
�  For	ex.	vertebrates	in	different	regions	

�  Cura4on	and	permanent	archive	of	biological	datasets	from	various	sources:	
�  Iden4fying	and	understanding	datasets	is	an	ongoing	effort	
�  How	do	these	data	transi4on	into	a	permanent	archive?	How	do	we	
maintain	access	needed	for	opera4onal	&	research	u4lity?	

�  How	do	we	engage	monitoring	programs	to	enroll	data?	
�  Communica4ons	flow	on	news	and	outreach	
�  Integra4ng	the	MBON	observa4ons	into	the	FKNMS	Condi4on	Report-2017(?)	
�  Coordina4on	of	myriad	moving	parts	with	partners	and	X-MBON	projects	
�  Building	cri4cal	interna4onal	partners	and	linkages	for	Pole-to-Pole	
�  Opera4onal	MBON	

�  path	to	sustainability	not	clear	




