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U.S. Marine Biodiversity Observation Network (MBON)
All-Hands Meeting
Friday, May 26, 2017, 8:30 a.m. - 4:30 p.m.
Capitol Ballroom I
Holiday Inn Washington-Capitol, 550 C St SW, Washington, DC 20024

Note: Presentation PDFs are hosted by NASA at <https:/ /cce.nasa.gov/cce/mbon_2017/agenda. htmi>

Welcome, Introductions, and Marching Orders

Woody Turner called the meg

Four years ago, a call for Natl e RO AN nership Program (NOPP) proposals
resulted in the selection of the NN

(MBON) projects. The fun ' A ) . i€ ‘- emonstration projects, along with
the Smithsonian ] l £ MON), was to link
observations gath i ersity network.

This network woulld t network known as
the Group on Eafih Obst e P | EO BON). With the
three MBON de Ny r’ fgﬂ . l’ ve-year terms, it has
become essentidl to 2 f g € national network

objective. Throughout thé m cus on four topics to related to the
goal of building a national MBO :
1. Working collaboratively eas demonstration projects and TMON

2. Progressing on shar€ ities, gu®h as data management and accessibility, eDNA,
and Seascapes N Qm I

3. Addressmg the question o ustainability an 1dent1fy1ng new users/partners

:' g and embracmg sucgs

Though all topics will be 1scussed two topic I be exalmed in more detail. Selected topics

and further discussion qffespa s follows:
1. Progressing on aﬁ efs r n land accessibility, eDNA, and

Seascapes

a. Discussion question
while making dat acc s
2. Addressing the question of MBO stainability and identifying new users/partners

a. Discussion question: How can the MBON demonstration projects sustain their efforts
past the initial five-year end date?

nstration projects manage data
rjpljugprs?

b. Discussion question: What stakeholders within States, regional efforts, or international
consortia can be leveraged to establish new sources of support?

The work accomplished by the MBON demonstration projects has been excellent and the
continued existence of MBON is essential. The meeting discussions will hopefully help move the
MBON demonstration projects toward building a truly sustainable national biodiversity
observation network.
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MBON Status

A. Project Updates

Arctic MBON (Lee Cooper and Jackie Grebmeier)

The focus of the Arctic MBON (AMBON) is to develop an “end-to-end” approach in the
Arctic Chukchi Sea, i.e., monitoring regional marine biodiversity along the full taxonomic
spectrum from microbes to whales. AMBON aims to synthesize a time series of historical
data to understand the chpga .- mg Arctic climate and develop a metric for observing networks.

.
AMBON had a successful ,5'/ e I je to a recent partnership established with
NSF, AMBON will be a ing to support in part the 2017

biodiversity-ry DT . ’ Wuted Biological

Observatory). e < : . i alvant and current
presence in thll TAY ‘ | community,
especially givgh that § . --‘,---'3“, ] f.A .. X ~L dget may change as early

Discussion
Q: How does AMBON condu

A: The phytoplankton researc ed in A BON s presentation denves from
phytoplankton geno vt ijreceiving data on phytoplankton
taxonomy through N&tﬁ@ ues.
Q: Do you re m artitioning?
A: Overad é::é E"a;l L‘:Sg skst I@use of its heavy
influence from Permg Sea inflow eve p ljctable regional differences can be
seen in the data t Point Barrow to south of the
Bering Strait. I artm clli ere is a complex mixing of
currents and water s, resulting in an abundance lams and establishing an
offshore feeding gr% ukchi Sea and Barrow Canyon in
the NE Chukchi Sea amns in the Chukchi Sea.
AMBON has two primary project sites, located in the northern and southern
Chukchi Sea, to compare regional measurements across the single ecosystem.

Q: Given that the physical situation in the Arctic is quickly changing, does AMBON conduct temporal
comparisons using historical data in the region?
A: Yes. A 30-year archive synthesis paper has been developed, looking at regional
datasets ranging from physics to whales. This paper is published in the Progress in
Oceanography journal. The immense data accumulation effort for the synthesis research
was supported by funding from the North Pacific Research Board. Some datasets are
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openly available as synthesis products on the Earth Observing Laboratory data archive
and are now connected to the NSF Arctic data site.

AMBON Principal Investigators receive regular inquiries regarding the use of the
Arctic synthesis datasets. The Pacific Marine Arctic Regional Synthesis (PacMARS) was
published in 2015 and has led to many inquiries for data. AMBON spatial coverage was
built on existing data and time series locations and thus continues data collection from
past efforts.

Q: Have there been any interactions between AMBON and the NASA field programs, Arctic-COLORS

(COastal Land Ocean inteRg zonS in the Arctic) and/or ABoVE (Arctic-Boreal Vulnerability

Experiment)?
A: Lee Cooper, an A A " Ty s 'ator helped develop the science plan for
Arctic-COLORS. Re g ! tlon for proposals related to Arctic-

ﬂ‘i \*,‘ i\ 8, but a panel
developedibartney 4» - )

'l
@ —/
the DBO, MBO ¥ N ' e researchers to
investigate the poss¥ @'f Ei : \ > ata to observe changes in species
genetics of phytoplankt '{

compositions. The J :
W3
With respect to the DBO NS Orts thdt are associated with AMBON, this year
marks DBO’s fifth anN{ind[l year;ga fenewal is pendiflg with NSF (newly funded as of
July 2017). This worklis abﬁ}_' h an rescarchers on the CCGS Sir
Wilfrid Laurier. Concurrently, J apanese Korean, and Chinese researchers will also be

conductij gb1 diversity measuyrements i the re 10 0
contnbu to g n t1 ‘
Another NASA sohc1tat1on that ¢ be of intgrest to AMBON is the A.50 Group

oposals. A panel review will
? late June.

Q: What do you see as the Arctic? And how do you plan to
continue such efforts?
A: To ensure the most effectlve sa ng regime in the Arctic, it is important to sample

1 collaborations. Through

every year. However, due to financial constraints, AMBON is currently sampling every
other year. Significant changes in sea ice have been detected on a timescale of less than a
year. For the U.S. to remain a world leader in Arctic research, U.S. agencies should
consider a more frequent sampling regime to properly track sea ice change and its
impacts on biodiversity and the rest of the ecosystems.

Katrin Iken is the overall research lead for the AMBON project. Jackie Grebmeier is
one of the lead PIs for AMBON and is also a co-lead for the Marine Ecosystems
Collaboration Team under IARPC. The AMBON project is referenced within one sub-
theme of the Team’s performance elements from the Arctic Research Plan; while, the
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DBO is addressed across three performance element sub-themes. To develop a more
sustainable AMBON, the project will need to focus on cross-leveraging interagency
resources, as well as international resources. International partners would contribute
large regional datasets, new icebreakers, annual data meetings, and a total of 5 research
cruises within the region as shown on the 2017 PAG/DBO cruise table (see PAG and
DBO NOAA website). Collaboration across boundaries is imperative to effectively cover
the Arctic region, spatially and temporally.

Q: Can you elaborate on the relationship between the DBO and AMBON?
A: The DBO serves ‘
demonstrating the be %i"? of an_igtgrpational and interagency sampling and data-
sharing approach to the al responses to a rapidly changing Arctic
marine ecosystem. Thy/ZBR JOIF .% Aearch initiative that otherwise would
ANV
3 Lok UYhie, YTy
AN
4 epite | | ributor of microbial

= % ‘5’ L é‘@;a out AMBON, the DBO

g 3 %‘W ?) resea rs are working on a

G //,"i 037 &\ *\"‘/V'Y_ regime that supplements the
baseline sampling reg \ﬁﬂ WO4Md on a manuscript that compares the
biodiversity focus of the R \plineg the hotspot focus of the DBO.

Even though AMBON con 1gnificant data to the DBOQO, the project lacks
national and internatifgal Jecogngti®n. AMBON plals to increase its presence in the
TARPC community tM '%11 afiggfnkhe monthly DBO Implementation
Team teleconferences. Additionally, AMBON is interested in contributing to an Atlantic

DBO by gkpaNding research efforts, a process already ifdevélopment. The Atlantic
DBO wilkibe 2 ;é veai 1 éh biodiversity.

AMBON, in partnership with Canadi€n gksearcher§, is considering applying a genomics

— regimPﬁT’ﬁsiaerShip

Santa Barbara Channel \yB i
The Santa Barbara Changfl (S Ta_ tghd University of California in Santa

Barbara and includes 12 co-investigat om Scripps, USGS, and NOAA Southwest
Fisheries Center, with a variety of Federal and state partners including the Channel Islands

framework for international research coordination,

ue in providing a

not sampled by

National Marine Sanctuary.

SBC MBON has three broad goals:
1. To integrate biodiversity data to enable inferences about regional biodiversity.
2. To develop advanced methods and improve existing methods using imagery and
genomics in monitoring biodiversity.
3. To implement a tradeoff framework that optimizes allocation of sampling effort.
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The objective of the goals described above is to produce a decision tool to help MBON
allocate sampling efforts based on the data collected and the cost incurred. The production of
this tool would aid MBON in expanding its projects or creating new MBONs.

SBC MBON presented the following updates:
. Projects involving kelp forests made the following progress:
»  (Created a regional biodiversity picture within California’s kelp forests.
»  Modeled and analyzed complex and multi-scale drivers of kelp forest
communities.
= Quantifie
= Examine

elp forest canopy cover, biomass, and net primary production.

health using chlorophyll-carbon ratios with hyperspectral
remote sens

odel techniques.
tification of image

. = .
" Ident1ﬁedfelag1c icht [ plankton wﬁ letabarcodmg

Future Actions

gr. ss all the MBON
demonstr 6gfﬁp
Discussion
Q: What portions of M canr$ pﬂy with the larger network

observation system, i.e. deep Zeamzng for photo analyszs7
A: The deep learnmg Q ful for those who need an online

cloud-based tool to a for the data should be available
online within the next few months r1vat1ve algorithms are also available for use with
hyperspectral data. The algorithms are able to connect data with conditions including
genomics. Data management is essential to integrating numerous data sets into the larger
network observation system. With broader MBON assistance, collecting and integrating
biodiversity data can be provided to make a larger more useful MBON network.

Q: How is SBC MBON sharing knowledge and resources with the other projects to create a larger
united network?
A: SBC MBON is connecting with other MBON demonstration projects through data
management, genomics, and image analysis. The MBON Data Management Committee
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has made progress in evolving a data management structure to allow for global
incorporation of several types of data as well as identification. The labs of Craig Carlson
and Debora Iglesias-Rodriguez have been working closely with the Florida sanctuaries
team on genomics, specifically, coordinating primer choices, testing primers, and
pipelines. The SBC has also developed an imaging analysis tool that will be available
online within the next few months for use by any project.

Q: What relationships has SBC built or plans to build that could lead to sustainability of the project

past year five?
A: SBC has been working with local program representatives from BOEM to identify
long-term sources of flun‘ghng both within BOEM, the State of California, West Coast
Governors Alliance, the I\leltronal Center of Ecologrcal Analysis and Synthesis, and other
programs. Further assrstance on r@entrfyrng new partnerships has been provided by the
new BOEM program representatrve Donna Schroeder, and the Channel Islands
National Marine Sanctuary Science Advrser Chrrs Caldow. SBC has partnered with the
Southern Cahfornra Coastal Ocean Observatron Svstem (SCCOOS) on multiple
endeavors 1nclud1ng the subnnssron of' a\leger\ c&rnter_lt to the SCCOOS renewal
proposal to possibly ﬂcﬁ)rgogte ,M'BIO‘N data management 1n_to the future of SCCOOS.
This would allow an ongoing incorporation and updating of SBC data within SCCOOS.
SBC MBON and SCCOOS have also submitted a ROSES proposal to develop the
MBON Data Management and Communications (DMAC) team's data management

tool.

Q: What were the challenges SBC MBON faced when integrating the legacy historic datasets and did
the process bring partners tog.etZer .dzj'fk;e;i-t;y; ( )I 1a l
A: The process of integrating the historic datasets allowed representatrves from each
program \ who collected and managed the data to commumcate . The most challenging
component of i 1nt&gravt1n§ th_e historic cleLtg was 'to_degde_ hoLto Lnake the data useful to
multiple programs focused on different questions, e.g. identifying various levels of
taxonomic resolution. To integrate the data, all units were homogenized and then codes

were written to join the data at drfferent levels of resolutron depending on each

ram

Sanctuaries MBON (Frank Muller- r and Francisco Chavez)

The Sanctuaries MBON pilot project uses the Florida Keys, Flower Garden Banks, and
Monterey Bay National Marine Sanctuaries as demonstration sites for MBON. The national-
level goal for Sanctuaries MBON is to provide a framework to inform the National Marine
Sanctuaries’ Condition Reports. The international-level goal is to contribute to a global
MBON framework.

program's need.

Sanctuaries MBON provided an update on their efforts, including developing Marine
Essential Biodiversity Variables (EBVs), collaborating with OBIS, developing Seascapes,
managing and visualizing data, providing communications and outreach, and contributing
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to Pole-to-Pole MBON efforts. In addition to the overarching goal of making MBON
operational, upcoming work includes expanding along the West Coast, collaborating with
Blue Planet to create a product for Sustainable Development Goal (SDG) 14, and making
eDNA deployable and cost-effective.

Discussion:
Q: Who is responsible for identifying funding to sustain MBON?
A: The program managers view it as a joint effort between themselves and the MBON
demonstration projects. The program managers will be working to identify funding
networks; however, thg MBON demonstration projects should also work to identify
A\
O

opportunities as well.
37,
A0 !‘ /1 / Npresentation? Are there any EBVs not
ed X

Q: Does Sanctuaries MBO.
currently incorporated tha, A\

\ A/

l/@
A: It is ndRossibjf % i’{/
v a i::, WP" \
, ;\B/h» ho th o i "
: h ﬂrvn-~ ically and systematicall
N gically and systematically
\ i'fp. 4@&‘% N M
'@/’ i’ -*-‘\‘\\VI omposition, which incorporates the
\\\ :\ 0 /A key organisms. Key organisms include
, Rl a1
of interest to the sanctuary, and sOTHe 1ndicators of ecosystem health. Rather than
lumping everything td8gth r e 1o e i de , Sanctuaries MBON is first
working to determinejth rsity within each of the relevant

taxonomic groups, €.g. determmmg how to measure blodiversity of corals or determining

== OCSETO gf‘ aphic
rAOMLBet mentioned in the presentation?

Q: Who has been involved in processing the 2
A: Over the ye:Earm
oceanography AOML'’s South Florida
program. This data nprocessed, so it was given teMatt Howard, who has now

processed almost 20 m ram data now sits in GCOOS (Gulf of
Mexico Coastal Oce

Q: At the end, this will be transitioned to someone, and that should be a group of scientists as well. How
is that going?

in collecting physical

A: The goal is to have a system that is operational for science, which people can use and
contribute data to. Getting people to contribute data is complicated because people want
their data to be acknowledged, so they do not lose credit for collecting the data as it
moves down the line and is used by other people. Adequate acknowledgement is one of
the biggest challenges.
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Q: Can you elaborate on the California group's efforts to expand with CalCOFI?
A: Jarrod Santora and Francisco Chavez have been working with CalCOFI since before
MBON. What they are trying to do now is expand the footprint, not just with CalCOFI.
They are going to collect samples for rockfish and other organisms all along the West
Coast and try to match these efforts with environmental missions. This is Jarrod
Santora’s effort.

Q: How is working with other BONs going?
A: There are monthly telecoms to touch base with the PIs in the cross-MBON group,
which program manafggys are invited to participate in. There is also collaboration within

the different themes. auervone is interested in gaining access to the
Seascapes, so Maria ha one tremendous work collaborating with
different parts of diffe le is the eDNA group, which has also
been very active in BON groups as well as inviting
other gro n. Sanctuaries

MBON is ther MBON
groups arg = cd e people more in this
effort. Onflpossib . ‘f enCo N ) 14 products. There are
many are ‘
NN
Q: How are the collaboratioNg ' stem Assessment (IEA) going in the

Southeast?
A: Sanctuaries MBON is not involved in the IEA discussions in the Southeast. The

Sanctuaries MBON t Hos kech Py gaged it the California Current IEA process
in through the sanctudrieNTckidea a aphics is, in part, a result of the

IEA partnership. R
Tennenbaum Marine Observatories Netg( (Ma iaErray)

The Tennenbaum \\Pm mithsonian-endowment-
funded program, ditlcts r T S tRy’(MarineGEQO). MarineGEO

is an international netwﬁstal observation and resed#&ch sites. MarineGEO sites range
e

from the intertidal zone t m%tmifesearch themes that address the
ems.

dynamic relationship be

The current aim of MarineGEQO site development is to establish a pole-to-pole global
network by first focusing on the Americas. A core research program is coordinated across
each site to allow spatial and temporal comparison of experiments. MarineGEO sites include
partners within regional academic institutions, national and international agencies, and local
National Estuarine Research Reserves.

Moving forward, MarineGEO is working on a Pacific expansion, launching sites in Hawai’i
and British Columbia. The program is also working on an integrated data management
system and exploring opportunities for external funding.
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Discussion
Q: Can you further explain the new MarineGEQ site in the Gulf?

A: The new Gulf site is in partnership with Texas A&M University-Corpus Christi. The
University will integrate marine ecology research courses into their curriculum, allowing
students to participate in the collection of biodiversity data. University funding will be
easier to obtain if a research project is related to a course.

The regional National Estuarine Research Reserve, Mission-Aransas, is also
interested in participating and are currently developing their own MOU. The Mission-
Aransas Reserve is adgajnistered by the University of Texas Marine Science Institute;
therefore, a dual acad partnegship will be established through the development of

\
\\

contacted through email blasts or other outreach techniques.

MarineGEO has to]d. 2 - imatdd, centralized system for data
management. The indivi a ' ﬁ t their own data; however, there

are inter-site communications. Prior to the developmentof a pew research site, an MOU

o= (o) ammggirta:pm@g

[y
partnership wit OBIS data netwoMe”They terested in incorporating data with
MBON en a T ] erships with IOOS regional

associations that COi[PWith MarineGEOQO sites. GC S is associated with Texas
|

A&M University-Co mgirameneﬁt the new MarineGEO Gulf

N\

site development.

Q: How would you define the type of research conducted by MarineGEQ’s international partner sites?

And how do these groups interact with management practices?

A: MarineGEOQO’s international partners are primarily academic researchers. This allows
a level of freedom for research initiatives; however, it creates a disconnect at the
intergovernmental level. MarineGEOQ is focusing efforts on collaboration with GEO
BON, the MBON demonstration projects, and GOOS (Global Ocean Observing System)
to develop a centralized management framework.
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Q: What areas of overlap do you see between TMON and Global MBON? Areas of mutual benefit?
A: TMON/MarineGEO has investigated acoustics measurements for biodiversity,
similar to some MBON initiatives. Additionally, TMON is in the beginning stages of
eDNA research development. The Autonomous Reef Monitoring System (ARMS) group
is working on a biodiversity sampling verification project.

Due to their limited staff, MarineGEO would benefit from MBON'’s developments in
image processing and analysis. MarineGEO has considered citizen science engagement
for image processing. Through the Smithsonian, MarineGEO/TMON have a strong
connection with public and educational outreach.

". A1 - Y nstead it is funded by endowments The
\ . and ensure ongoing success of the
\\‘Q‘!o &g .; YRpportunities; however, there are
4 .\\\
3 ‘qw 2 trictions are
» =N A d1sc
‘ —=

ion on how to

The Animal Telemetry Network (ATN) program is a multi-agency program hosted within the
I00S Program Office. The ATN includes partners from Federal and state agencies; the fisheries,
marine mammal, sea turtle, and b1rd conservation and management communities; tribal
communities; the energy and tourism sectors the general public; educational institutions; and

private industry. _l_ V d. L.I.U.[ ld.l.

The core prmapm P S YaVe = ol 1/\1(\ 17

To serve as a multi-disciplinary observation system that provides, conserves, and sustains
the management of commercially harvested species, protected species, and other marine

resources. I)Q 1ﬂ‘|-1"\ oro h T

* To ensure animal telemetry data structures are available for use and can be easily shared.

ATN presented the followin Em Y9N
e The ATN Implement a®approved by the Office of Science and Technology

Policy at the end of 2016.

* The Data Assembly Center (DAC) became operational in January 2017.

*  Workshops determining observation priorities and encouraging stakeholder involvement
took place in Annapolis, MD in February and Tampa, FL in March.

* ATN has reached out to the following potential partners: Florida Atlantic Coast
Telemetry (FACT); Atlantic Cooperative Telemetry Network (ACT); and iTAG.

* The Hopkins Marine Station at Stanford is now operating the centralized data assembly
center.
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* The ATN Steering Group was established for guidance and leadership is setting priorities.
Its first meeting is scheduled for June 5™ 6™, 2017.

Future Actions:

* ATN will work with the NCEI Science Group to continue shifting DAC toward a
permanent archiving tool.

* The newly-hired database manager will remodel the data interface.

* ATN will work with its Canadian counterpart, Ocean Tracking Network (OTN), to
establish acoustic nodes for aggregating all data.

* Further observation prfsity workshops will take place in late 2017 or early 2018 in
Alaska, Hawaii, and th

* The ATN is scheduled ta implementation plan in the next 6-8
months.

e In 2017, [laborative baseline
observatiof

Discussion

:‘
Q: What is the rela g—@
\ //:IA

4
A: The relatigijgshi WL %ﬂw U 7

collaboration is possiple\X n n n /
contribute and expand th Y« [ ro b
behavior and create a more co : M,_e- % plogical ocean observing program. The
process of creating a collaboration is still unclear but MBON has created a foundation that
could feasibly integrate A uflsion called for help from the

community to determinemam es must be observed to allow for

sustainable u the oceans that benefits all users.

Q: Are you lookin % E
A: ATN and MBO uld not merge betalise th umque aspects of each program
that should to be p:Poa S aspects of ATN and MBON,
a more holistic pic ﬁx ng movement and behavior
changes captured by AT g h b10d1ver51ty data captured Yy MBON could help managers
create larger connections %E; 13@m out potential impacts. ATN and
MBON should work tog 1 oceanographic conditions and
make a broader collaboratlve biological network that can advise local communities as well as
contribute to a global network. While unique aspects of ATN and MBON should be
preserved, identifying shared needs is also essential. A formal process for identifying data
management solutions and developing new products are two areas where ATN and MBON

can work together. The likelihood of sustained commitment and funding is much greater if
assets can be joined.
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Further comments were made about how NOAA would be able to create space for a new
initiative. If the ATN and MBON demonstration projects were to continue, would the agency
build new capacities or add to existing responsibilities?

Data Management Progress and Solutions (Bob Miller, Abby Benson, and Jennifer Bosch)

Bob Miller (Presentation)
Without a global MBON to act as a clearinghouse, data management within the MBON
demonstration projects is critigal to bringing the data together in a cohesive and coherent

manner. MBON project man: .- : | ed in 2016 to align their data management plans.
The high-level MBON data ma T S0 ake data usable for researchers,
managers, and policy-makers ate and search; and to tag or organize
the data according to approp on each of the MBON

demonstration pri ided. In addition,
the need to formaj¥ aborating with
DataOne were difgus3 D i ecosystem

A. ECSO already exists; the wWxé ¢velegpft some ontologies for population data, etc.
DataOne is interested in using MBO
DataOne.

T use case. There is already a lot of MBON data in

ational

Abby Benson & Jennifer Bosch (Presentatwn)

Abby Benson a 1f op g i whatthe data pipeline
structure of MB d lé é processes from data
e

producer to data user from the perspectlve of rarchiifig MBON rather than the individual

projects. Abby and Jen -,o n places: the MBON portal,
OBIS, I00S, and Data ne difjo 11l PS the data through NCEI

archives. The importance of con51stency and standards to end was emphasized.

Discussion ral I I

Q: DataOne links back to the reposztom/, whzc aluable because it allows users to find further

information and to access the entire dataset. Does OBIS have this discovery and access capability?
A: The digital object identifier (DOI) for the repository can be included in OBIS.

Q: The purpose of DataOne is to provide access to the datasets, in their original repositories, whereas the
purpose of OBIS is not to confederate these repositories, is that correct?
A: Yes, the purpose of OBIS is to integrate the data, not to confederate the datasets. Abby
Benson envisions data integration as the end goal for MBON.
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Q: In reference to the data pipeline diagram, who is issuing the original data DOI and applying the Darwin

Core Event Core?
A: The dotted lines on the MBON data pipeline diagram refer to future possible
relationships that have not yet been formalized. However, the DMAC team has noted that it
is critical to archive both the original canonical dataset and the OBIS dataset because some
small details from the original dataset might be left out of the OBIS dataset. By archiving
both datasets, all information can be preserved for the long-term. For the DOIs, NCEI will
mint DOIs for all datasets that they archive. In addition, if the dataset has already been
minted with a DOI, for example by DataOne, the archived DOI will reference the original
DOI, so that it can alway

linked back to the original.

Q: The presentation mentioned intgp PriNata that has been collected concurrently with the
biological data into OBIS by usin€PDam 5\‘ l/‘ at limited to event-based environmental
data or does it allow for data t, A4 AN 'mm" gger NXfomatically at frequent intervals?

: A e o 77 R i
A: If the data K _‘& ﬁ?k’%/ K‘ t into OBIS.
g ; =

Because taxa -—-2F
. ]
incorporated.

associated with the event. These files are linked with an event ID. In that scenario, the data

could be linked by using Nﬁﬁon al

Q: What does data citation look like for OBIS? For example, if someone was using data that pulled from

400 different data @ aﬁ hily could they just cite OBIS
and the search critoRg a C

A: Currently, they 1d need to cite eac 1. OPISAis working towards dynamic data
citations, so that se;? I atasets could be cited with a
dynamic DOI. How&ver$ 1 1 BIS and GBIS; GBIS does

have the ability to create I for a downloaded dataset.
Margaret O’Brien no aIHS in its infancy. In theory, it is
possible to attach a DOI \ ; eld is still working to determine

what is worthy of a DOI. There is an eXpectation of permanence associated with a DOI, so
typically repositories are the ones that can assign DOIs because they can provide this

o

permanence or, if they do not have the capacity or funding in the future, they have a plan for
transferring resources.

Q: Data producers want to feel confident that an end user will use their data. Dialogue with end users about

their needs can steer what data is collected, how it is collected, how data moves through the system, etc., thus
ensuring that the data will be used. Groups like OBIS and 100S can facilitate the movement of data from
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producer to user. Is MBON on the right path to provide this service for both producers and users of
biodiversity data?
A: From an OBIS perspective, MBON is well positioned to provide connectivity between
data producers and end users because of OBIS’ ties to GEO BON, GOOS, and the UN.
These connections provide a pathway to policy-makers, which is how the data will be used.
In addition, researchers can access the data through OBIS’ API.

Q: OBIS is a worldwide resource containing millions of records of marine species, but it does not constitute

an MBON. How will OBIS meet this function in the future? For example, how will managers be able to use

OBIS to understand changes to bgg
A: Abby Benson and Jenny ol S 1on that the MBON demonstration projects will
develop new and innovatlv
about biodiversity status,

Bob Miller noted that, w1thout n rmatlon on the sampling effort, etc., this data could

not be used to assess blOd rs s
Sampling effort, sam ag @Era tion can be included with Darwin

Core. That data can be put in the Ecological Metadata Language (EML), which is what

DataOne do& éwﬁgfégp @Txatlon

General Discussion of Data Management

OBIS as an MBON DataP mﬁ(
The efficacy of using O H)r ry ES cussed. OBIS is currently

useful for occurrence data and will soon be able to incorporate®bundance data. However,
concerns were raised about ‘P nate clearinghouse for all MBON
data. Centering the details o ea g viding data that is useful to
biodiversity research and management. B BIS and DataOne only provide cryptic
descriptions of measurement details.

It was suggested that, while determining the specifics of granularity is important, it is also
important to be contributing to this larger infrastructure in the meantime. The purpose of the
data pipeline diagram was to lay out a strategy for pulling that granularity out into the bigger
picture and incorporating MBON data into existing international structures and standards.

The MBON community wants to make data accessible through OBIS as well as through the
MBON portal.
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SBC MBON expressed enthusiasm for collaborating with OBIS to create a system to
communicate with other repositories, bring in data relevant to biodiversity, and visualize it.
However, it was noted that, while OBIS has many strengths now and will be improved in the
future, bringing all of the data into one repository will not, in and of itself, create an MBON.

Linking Data to Taxonomic Groups

It is important for EBV data to be tied to a specific taxa. At the international level, many EOVs
have been proposed that are not necessarily tied to a specific taxa or genetic OTU. Having these
measurements associated witR a specific taxonomic group is essential to understanding changes

in biodiversity.

MBON & Knowledge Orgamzatz

Different forms of knowledgf Q&\ ; - grid their approprlateness for MBON
data were discuss ~;§,

taxonomies, thesa \\“. whiDarwin Core is a
taxonomy. More d g, - ) tical power.

/‘
Computer reasonfig can\ \-e"-"’r-fo‘

It was suggested evel of KOS
complexity would provid€ th\Xxog it £ QregAgbut. The most complex KOS might
not be the most cost-effective. ANQ® ‘- X ization system (SKOS) was suggested,

which is what the Federal Geographi®™Swés e is using for ISO 19115-1. Many use
SKOS vocabularies because fgro des agoed startmg pomI:,lth taxonomic trees and basic

relationships between trees. ﬂ ah here SKOS is, it is not possible to
import vocabularies from ou 51de ne step Turt ere is a little more complexity, but
fronPoutside. For example,

there is also the aAdeN ab1hty to 1mport Iower level vocabularies
rather than need ﬁ 810 va (sJL With SKOS, the

vocabulary could define taxa according to ' '@ CAsat sult an increase in complexity offers
significant opportumtle 0 evera 11g outside work.

SBC MBON is a proponent of creating an E@ ontology, 1.e. B the EBVs as a data
management and data dlSCOV ry})o o os k_made possible by a supplement
from NASA, was beneficial t wof@ do L. MBON also submitted a
proposal to work with SCCOOS and Dat on a set of the EBVs related to harmful algal

blooms — work that could also benefit the other projects. This project leverages ongoing NSF-
funded work by DataOne.

Q: Is there potential for the MBON portal to be valuable to users?
A: The MBON portal has potential, but it needs to be reorganized so data discovery is easier
and the options for what can be visualized are more obvious. These revisions could happen
by providing feedback to Axiom.
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Q: As a community, what can we do to achieve those top-level goals? How can we converge? Is it practical to
build a hybrid approach from the ground up and will it provide enough interoperability?
A: Given this problem’s highly technical nature, it was suggested that this should be
addressed by the crosss-MBON DMAC. The rest of the community, as well as the three goals
laid out by Gabrielle Canonico, could provide direction.

Q: Can the DMAC accomplish this work? Is this something that can be done in the next 6 months?
A: At last year’s workshop, the committee finished the first year of a four-year plan. During
the workshop, they determined that there are points of convergence between the projects and

Developing a cory a massive undertaking.
Because the MBON demo, s, Sanctuaries MBON has taken a
more targeted approach, tailo el goals to specific products they would

need to be resolved for an MBON. It was suggested that MBON take this targeted approach,
instead of trying to create a ¢

lqte glolia RO t agement system or KOS. If the
community could identify a tdrg qat a the at

o be the MBON data product, then
they could focus on solving those specific problems and on developin.g a path to achieving those
specific goals. T

Oceanographi

Sanctuaries MBON emphasized that the MB demaogs t.ion projects are demonstration
projects and that they h e i gt hat the MBON
demonstration projects ammsm nt for the projects to limit
their scope and demonstrate fgejr value in concrete ways. SaneMaaries MBON suggested that
developing an ontology is bePr f hoosing a perfect standard is
unnecessary; it is more impodiant S mmw it, continuing to standardize
data and provide it through web portals soat it is accessible and can be used with tools like R
and Python.

SBC MBON has a broader vision for MBON and hopes to continue this work beyond the five-
year term. SBC MBON is already providing data products for specific users, such as for BOEM
and the NMS condition reports, and focuses its data management effort on creating data
products that are citation quality and in long-term, accessible repositories. However, in addition
to this work, they would like to develop a system for pulling data together over a wider MBON
network.
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NOAA stated that focusing on near-term results does not preclude this long-term work.
However, it is important to identify what data should be prioritized for further collection and
determine the power of integrating different data together. NASA emphasized that
demonstrating results in the near-term would allow MBON to continue in the long-term.

Sanctuaries MBON noted that they have products today, including a complex tool built by
Axiom. However, this level of complexity is more useful for researchers than managers.
Sanctuaries MBON is working to build a simpler tool that is easier for day-to-day use in
management. This tool would also improve managers ability to communicate the information to
their public and stakeholders.

AN N\
Abby Benson and ifo fResSh-Rge bich | .zl \a ) ho operationalize
this system and \), @ 4/ HPm | ougPiramework for this
system. ’/ N
Q: What resource ¢ \ 7 PRI X & :/ 2 :
VA

them. This discussion could be don®

aller group.

[ J
*Action: Gabrielle CanonicoNﬁtllr@iﬁalwﬂl meet to discuss possibilities for

liberating resources if the projects can be clear about resource needs to advance data

Oceanographic

*Action: Gabrielle Canonico will initiate a s group digrussion regarding the MBON portal,

e Pptershi
Pstand the full scope of the work

It was noted that, from a user’s ierspective, it is difficult to un

the different projects are doinf, mnd the reasoning behind project
lisI?n . lajs Ipful to see what the differences
t

design and the projects’ acco,
between the projects are, how the projects complement each other, and where the gaps

management.

are. A common catalog of work, organized by keyword, could convey this information simply. It
would not need to be sleek, but it needs to be possible for users to find all relevant datasets.

Global MBON and SDG 14 Product Development (Frank Muller-Karger)

In 2016, an MBON team was tasked with developing a product that could compile observations
made by the global GEO and be ready for presentation by USGEQO during the global GEO-XIV
Plenary on October 25th and 26th, 2017 in Washington D.C. When designing the product,
targets listed in the United Nations SDG 14, "Life Below Water," were used as its foundation.
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Specifically, SDG14 targets #14.2 and #14.a will be highlighted in the project. Though the U.N.
targets describe a global view of ocean management and ocean health, the MBON team used
data from the Sanctuaries MBON to frame the larger global issues. Using MBON data, a simple
product including a map or infographic was derived to show a summary of biodiversity,
temperature, or chlorophyll measurements for sanctuary environments that are generic enough

to be used by global resource managers with similar environments. Further work will be
performed at an August 2017 meeting in Monterey, CA, with the goal of finalizing a deliverable
product prototype. The product is being tested with resource managers within the United States,
but further assistance is needed in establishing connections with international partners to test the
product and provide feedback. Only one or two international GEO partners would be needed for
testing, but testing would need to begin within the next few weeks.

Discussion

A:Thisisap bert Fischer will
need to be cof [ team and
sponsors
Moving forward ystem (LME) Program
could possibly assist with ¢ “"A by reaching out to country focal
points. During the upcoming eeting, suggestions on reaching out to
international managers for ass1st ‘ e tlght schedule for testing the SDG

product could be problematic given tha is preparing for the upcoming Ocean

Conference from June 5%to QNeW [ al

Future of MBON

Meeting part1c1 n ed to dr

sthg th® oxerarching issues of
bt fr "ces to ensure MBON
activities can contmue effectlvely and efﬁc1en

Emerging Partnerships [n ar | 1 I erS I l I P
rships and being able to

Ensuring a sustainable MBON hmges on the expansion of par

identify the key users for futu r lntm: partnership with IOOS and the
IOOS regional associations. jhro @ N has been able to identify key

users/ stakeholders.

MBON has been exploring symbiotic relationships with NOAA'’s Integrated Ecosystem
Assessment Program, Coral Reef Conservation Program (CRCP), and Ocean Acidification
Program (OAP). MBON has begun working with NOAA’s OAP to understand the biological
impacts of ocean acidification and investigate the best sampling practices for in situ species
monitoring. Additionally, MBON has been working with NOAA’s CRCP to observe shallow-
water and deep-sea corals, from both data management and indicator development perspectives.
MBON must focus on effectively articulating the value of its work to sustain these partnerships
and the partnerships with NOAA Sanctuaries.
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I0OC Task Team for Biological Observations

MBON Program Officers recently met with the IOOC (Interagency Ocean Observation
Committee) co-chairs to propose the development of an IOOC Task Team to advise and
organize the community around biological observing needs for IOOS. The IOOC provides
guidance and support to the IOOS’s 17-agency mission and is co-chaired by Eric Lindstrom
(NASA), David Legler NOAA), and Bob Houtman (NSF). The Task Team will focus on
answering the question of what the biological ecosystem observing component of IOOS should
look like. There are a lot of observing networks currently in place, so it would be beneficial to
explore and establish a nationg network that can be sustained more efficiently.

\Vv O am Officers would invite representatives

. \\ of opportunity for participation might
A h\ !‘n o \ gpresentatives can come together to
‘ f'r o“

» % t f
focd _K\’ Qﬁ‘? i gsie;iltiple

discussion on biological IRI¥ paby {'hergfmay be a potential for MBON to

coordinate a workshop at u, Hawai’i (Sept. 16-20, 2019). Bob
Houtman (NSF) supports coordinate parch network activities that correspond with NSF
priorities. As of this year,INSFJbeconge #n MBON partnf§r, providing funding support from
its Polar Programs groupNa t. dlLegler (NOAA) was strongly
supportive and excited about the potential collaborations with GOOS.

ron e JOCANOEF AP G0
i i partne 1p

partnerships. IOOS is interested in exploring oy projects like the ATN and
MBON demonstration hat span across all partner
agencies, which 1nc1udi)? ﬁf}éf"‘g cagtihd @i sustained biodiversity to
saving lives and coastal propertles To alleviate funding restrictions, IOOS is focused on
reaching out to other federal terests to exchange data and
modeling capabilities for extefnal f@ 15%@1" io iatlonahze the program moving
forward; bringing in more funding partne d determining best management practices will help
leverage more resources.

MBON needs to consider funding opportunities in the near-term and should build partnerships
with other agencies or programs with overlapping project missions and research goals. [f MBON
wants to eventually take their efforts to the Hill, they need to first determine a cohesive case to
advocate for.

Moving forward, participants focused their discussion on brainstorming possibilities for ways
MBON can demonstrate their successes. It was suggested that the MBON demonstration
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projects should collaborate on a paper, outlining the consistent needs in biodiversity across
agencies. NOAA'’s Office of National Marine Sanctuaries (ONMS) Condition Reports can be
used a framework for collaboration. The ONMS developed a national report that created a
comprehensive review of all individual marine sanctuary sites. The national report highlighted
10 cross-sectional issues that applied to each site: climate change and ocean acidification, fishing
impacts, human health, marine debris, invasive species, heritage resources, ocean noise,
shipping/ vessel impacts, water quality, and wildlife health.

MBON should focus on developing a list of high-priority needs and goals. MBON Sanctuaries
has begun this approach, but gaput from the other the demonstration sites, ATN, and other
agencies would help define a “ 5

A MBON should focug \\\‘ \ ] (e parameters that can influence
isi E aCti ' rent data gaps in
biodiversity ol Rti ﬂ - *- % Wi" _, ‘ cies to effectively
:EG w 1‘/ be used as a
template for a E'u . €

1) “Wh important to quantify different
\ . / to fisheries and their management In
addition to the condition rep

approach. The ONMS has starte 0 BP ecosystem service reports, which rate the status

and trends of certain ecosPtenJ serviges®such as commeéfcial fishing or coastal tourism/
recreation. a I I O I l a

The developme iverables and storieg will be i owards seeking
funding supporéé&ﬂ e @verables, it was
suggested that Steve Gittings and the ONMS €oljh th Frank Muller-Karger on the SDG
14 product developmen at the GEO-XIV Plenary
meeting in October, whi v&fm@ ional and international
agencies of the selected high-priority variables. Thrs collaborat e MBON effort will demonstrate
to the IOOC how MBON c¢ P nd constituents. Once MBON has
established high-priority deli rabf g O, they can confidently introduce
their efforts to the greater global marine ¢ unity.

Q: How can we present our variables/ deliverables to allow for agency feedback?
A: From the SDG 14 perspective, there is the Ocean Action Hub associated with The Ocean
Conference. The Ocean Action Hub hosts an Ocean Forum to engage stakeholders on the
challenges and opportunities related to SDG 14 implementation. However, it is uncertain if
the Ocean Forum will remain active after the Ocean Conference (June 5-9, 2017), asitis a
preparatory process tool for the conference.
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SBC MBON is working with BOEM to develop products to best meet agency information needs.
Products will be disseminated via the Marine Cadastre spatial information clearinghouse, as well
as MBON data repositories. SBC will consult with the West Coast Governor’s Alliance to meet
State needs.

The ONMS is currently developing the condition report for the Channel Islands National
Marine Sanctuary, which will have clear contributions from the MBON project. SBC MBON
has been actively engaged in condition report development workshops. The condition report will
be published in two volumes: (1) status and conditions and (2) ecosystem services: status and

trends. The first volume is setyto be released later in 2017, while the second volume will not be

released until 2018.

N.

compatibilities. It destcS
be developed.

Final Thought
The program managers than

program managers w111 meet

Ase Lc
10 I re
Y

fnagement and will create an approach

ndly
rch coordinators

pr0ject will continue, which will offer an early
demonstration of MBON s develop products of usgg This opportunity will demonstrate
to agencies the power of wha lUS and abroad.

Meeting adjourned. OCe ano graphic

Action Items: °
Pavrtnorchin

Action

Point Person

Due Date

Gabrielle Canonico, Woody T and Jim
Price will meet to discuss possi‘lPtrQ
liberating resources if the projects-artt

resource needs to advance data management.

X
je onico
198 =4

Jim Price

Before next meeting

Gabrielle Canonico will initiate a small-group
discussion regarding the MBON portal, and
what functionality is most needed by the

community.

Gabrielle Canonico

Before next meeting

Meeting Participants:

Name Agency

E-mail
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235;1:; BOEM james.price@boem.gov
\():\{)?gclll};gurner NASA woody.turner@nasa.gov
Gabnell.e Canonico NOAA gabrielle.canonico@noaa.gov
Co-Chair

Jonathan Blythe BOEM jonathan.blythe@boem.gov
Kathryn Shulzitski CIMAS-RSMAS kshulzitski@rsmas.miami.edu
Kruti Desai COL kdesai@oceanleadership.org
Allison Leidner NASA allison.k.leidner@nasa.gov
Brian Beck NOAA T (@noaa.go
Jennifer Bosch NOAA jeupifer. @noaa.gov
Steve Gittings NOAA/, \\ | \\std"le giffings a.gov
Carl Gouldman ~NO | 3
Emma Kelley (@) cn oV
Justine Kimball A justine- .g
Erica Ombres N erika. aa.g
Rebecca Shuford NO ujldignoaa.
Mitchell Tartt =N O Al ) aa.g

Bill Woodward NOAANN\ [/ A\l dwa/lonoaa.gov
Maury Estes NSSTC \& ury.¢ nsstc.uah.ed
Reginald Beach ONR ach@navy.mil
Maria Murray SI - MurrayMC@si.gdu
Matthew Howard

Christina Simoniello

Bob Miller CSB
David Siegel C

Margaret O’Brien

ey

Jackie Grebmeier

Lee Cooper

mei@ncewedu
T ¥ G

Rmi LR

Enrique Montes U awmail.usjedu
Frank Muller-Karger | USF
Abby Benson USGS

Catherine Garcia

UC Irvine

gar@uci.edu

Maria Kavanaugh WHOI mkavanaugh@whoi.edu
Joanna Peth NOPPO jpeth@nopp.org
Katherine McKee NOPPO kmckee@nopp.org
Sarah Murray NOPPO smurray@nopp.org
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