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Abstract 
The Ocean Biogeographic Information System (OBIS) is a formal part of the Oceanographic Data and Information Exchange programme. The Canadian Node (OBIS Canada) headquartered at Bedford Institute of Oceanography has since 2004 been actively publishing established ocean biodiversity data collections from all across Canada and since 2011 has been actively working with Ocean Tracking Network and the Canadian Healthy Ocean Network to implement a strategy whereby their new biodiversity results would be routinely available via the international OBIS portal. Expect to receive a status report on what is a rapidly evolving situation OF MENTORSHIP AND DATA MOBILIZATION. 
Introduction

The Ocean Biogeographic Information System (OBIS, www.iobis.org) started operation in 2000 under the Census of Marine Life (CoML, www.coml.org) programme as an alliance of people and organizations sharing a vision to make marine biogeographic data from all over the world freely available over the World Wide Web (www.iobis.org). OBIS Canada started in 2004 at the Bedford Institute of Oceanography (BIO) in Dartmouth, Canada as the focus for quality control and submission of marine biodiversity data collected by Canadian institutions to the OBIS Portal at Rutgers State University of New Jersey USA. When CoML ceased operating in 2010, the OBIS portal was moved to Oostende, Belgium, to be part of the Intergovernmental Oceanographic Commission (IOC) of UNESCO, under its International Oceanographic Data and Information Exchange (IODE) programme. Submissions of marine data via OBIS Canada are ongoing with 40 submissions to date, that is 1.3 million records on x taxa, covering all 3 of Canada’s oceans (Arctic, Atlantic and Pacific) and the Great Lakes (Figure 1A).

Starting in 2008, following in the spirit of CoML, Canada’s Natural Sciences and Engineering Research Council (NSERC) initiated two strategic networks: the Canadian Healthy Ocean Network (CHONe - pronounced Ko-nee, chone.marinebiodiversity.ca) focused on biodiversity science for the sustainability and the Canadian Ocean Tracking Network (OTN Canada, oceantrackingnetwork.org) focused on understanding the effects of climate change on the behaviour of marine animals. Together these networks include more than 200 researchers and students from every major university in Canada, Fisheries and Oceans Canada and various government laboratories
. A cursory review of their respective websites suggests that OBIS Canada should prepare to receive at least 100 new submissions (Table 1) from these two programmes.  OBIS Canada has assumed a role as mentor and collaborator to the individual project data management teams in an effort to facilitate the publication of these datasets through submission to OBIS.
In 2011, the Canada’s National Research Council (NRC) initiated a Research Data Canada Working Group (rds-sdr.cisti-icist.nrc-cnrc.gc.ca) to address the challenges and issues surrounding the access and preservation of data arising from Canadian research. This multi-disciplinary group of universities, institutes, libraries, granting agencies, and individual researchers are bonded by a shared recognition of the pressing need to deal with Canadian data management issues. The most basic expectation from this initiative will be that all public research funding will be conditional on data being made openly available in a timely fashion. Submitting data to OBIS would fulfill this mandate.
Implementation of a data management strategy that incorporates best practices procedures will result in data being inventoried, archived in a safe and secure format, accessible and properly described so that the datasets are discoverable. The use of controlled vocabularies for terms contained in the data records and the creation of good discovery metadata will facilitate data interpretation and data reuse.
Roles for OBIS Canada
Role of mentor re data management best practices (preparation of data and metadata)
The OBIS Canada data management team has a long history working with biological data (on project, local, regional, national and global scales) and wishes to share its expertise with up and coming research projects such as OTN and CHONe. OBIS Canada would like to assume the role of mentor to these projects and assist with implementation of good data management at the source and to promote proper data flow from sample collection to the publishing of publicly accessible products.  The strategy being to submit quality controlled standardized data to identified archives and then set into place queries that can be run on a regular basis on these archives which would produce content that could be used for products that would be released to the public in a timely manner.
Following best practices, source data should be managed properly using standards and controlled vocabularies, and procedures to QC the data should be implemented.  The two issues of prime concern to OBIS are getting the name of the taxa and the sample location positions correct. We are not implying that OBIS will assist with the correct identification of specimens nor of assigning the correct name but we can provide tools to resolve synonym and spelling variation issues.  The level of expertise of the person doing the identification should be described in the metadata document accompanying the dataset.  Coordinate precision associated with these coordinates should be noted – was the position obtained from a GPS, from a chart or from a gazetteer?  The name of the gazetteer used to obtain location/place name information should be included and OBIS Canada can provide assistance with generating appropriate discovery metadata so that the end user can judge fitness for use and access information required to properly interpret the data.
OBIS Canada recommends the use of the World Register of Marine Species (WoRMS) (Appletans et al, 2012) and the Integrated Taxonomic Information System (ITIS) (xxxx) as taxonomic name standards. WoRMS is recognized as the best source for marine species and their taxon match tool (http://www.marinespecies.org/aphia.php?p=match) should be included in QC procedures. 
QC of sample location positions should include range checking and mapping procedures confirm that they fall within the sampling area..  Place names should be defined and entries found in gazetteer. OBIS Canada is recommending the use of the Canadian Geonames (CGNDB, www.xxxxx) database for Canadian place names and MarineRegions.org (www.xxxx) for marine regions.
Role of facilitating data submission (new and refreshed updated content)

We know that data exists …. Now how can we make it easier for the data owner to submit… OBIS Canada has recently installed its own instance of a Global Biodiversity Information Facility Integrated Publishing Toolkit (GBIF IPT) (http://webapps.marinebiodiversity.ca/ipt/) .  The IPT was designed to facilitate the transfer of data to OBIS and to GBIF. Data providers will retain control of their data and their metadata submission and can easily revise content and request a new crawl.  Data will not be orphaned…send off to OBIS and then forgotten.  Relatively simple to recrawl and refresh on a regular basis and if proper views of the source data have been set up then adding new data/expanding the dataset extents be they temporal/spatial or taxonomic will be relatively simple. Initially data providers will need guidance but once data starts to flow the flood gates may open….
Proper data management will lead to easy submission to OBIS Canada using the new IPT.  data submitted to OBIS can easily be refreshed with little or no effort after the initial queries have been set in place.

Guides do exist re how to author metadata (GCMD guide, IPT guide) (Directory Interchange Format (DIF) Writer's Guide, 2013. Global Change Master Directory. National Aeronautics and Space Administration. [http://gcmd.nasa.gov/add/difguide/]. ) (Wieczorek, 2011) (http://code.google.com/p/gbif-providertoolkit/wiki/IPT2ManualNotes) but a best practices as to the content to fill in the boxes does not exist – hope to create this for Canadian datasets using OTN and CHONe as examples and to provide this to iOBIS.
Role of promoting citation and use of data (proper metadata and terms of use)

Data owners are often concerned that if their data is contributed to a huge global database that they and their funding organizations will not receive due credit and recognition. All OBIS datasets are associated with discovery metadata and it is incumbent on the data provider to included proper citation and project description information. All users of OBIS are reminded to properly cite not just the database but also the source data.  (insert citation link). 
Role of providing public portal to access data (Canadian data and data in area of interest to Canada)
OBIS provides a free public portal to its global dataset.  Search options allow users to select records based on specific temporal, spatial or taxonomic criteria or users may choose to access specific datasets. This feature allows users to access datasets specific to projects such as OTN or CHONe.

OBIS will bring increased global visibility to the very high standard of biodiversity research going on regionally and financial support will confirm an organization’s continuing commitment to this highly visible international ocean science project.  
By contributing data to OBIS, data providers contribute to the global project and have a stake in the following benefits to the community – OBIS provides a wealth of data for use in understanding species and ecosystems as well as monitoring, evaluating and forecasting change in our oceans. OBIS datasets will facilitate integration with freshwater and marine biodiversity data within an international and national framework of data standards and protocols.  It will also provide access to highly distributed data sets from a multitude of partners in areas of interest to regional groups. OBIS has extensive temporal, geographic and taxonomic coverage. OBIS can provide data of use in understanding species (particularly stocks which straddle international borders) and ecosystems as well as monitoring, evaluating and forecasting change in our oceans. OBIS will enable scientists to study biodiversity at both national and global scales, facilitating research in areas such as ecosystem based management, species at risk, or invasive species which are best examined within the context of global biodiversity changes. OBIS directly relates to efforts to identify biodiversity hotspots and large-scale ecological patterns.

Even small datasets can contribute to regional, global and taxonomic picture!
Role of highlighting Canadian research and associated data

Each OBIS dataset as described above is associated with discovery metadata authored by the data provider. These documents can include references to associated data collected as part of the project and also provide links to more detailed information.  Individual records may also include links to associated information such as barcoding, museum specimens, photographs or even species tracking information. Publishing data to OBIS can be a means to highlight research and direct users to the data provider if more info required…  

The OBIS product can be used to satisfy most requests for data - Divert traffic to a site to obtain standardized view of the data. (can direct to the IPT or to OBIS). This frees up the data collector to work on other things….

Role of representating the OBIS community on Canadian network of data holders (Canadian GBIF network)
Thru collaboration with OBIS Canada research projects obtain a voice on the network…promote mobilization of Canadian data either thru OBIS Canada or Canadensys or other routes.

Why choose OBIS Canada vs another portal or why not have project manage their own data?
Why OBIS and not some other major portal? OBIS provide data to global community but so can CBIF (http://www.cbif.gc.ca/home_e.php) or Canadensys ((http://www.canadensys.net/).  OBIS Canada’s expertise is with marine datasets whereas the other Canadian initiatives are more terrestrial! But the objective is to mobilize Canadian biodiversity data and if research projects choose to go another route then  all is ok….but they may be missing out on lots of years experience with marine data management… Why not publish data on your own?  (why re-invent the wheel – so few people so take advantage of other expertise and collaborate to build a better system!)
The mission of Canadensys is to unlock the specimen information held by Canadian university-based biological collections and share this via a network of distributed databases, compatible with other biodiversity information networks like the Canadian Biodiversity Information Facility (CBIF) and the Global Biodiversity Information Facility (GBIF). http://www.canadensys.net/

Canadensys is funded for its first five years by the Canada Foundation for Innovation (CFI).
CBIF http://www.cbif.gc.ca/home_e.php
As a Participant in the Global Biodiversity Information Facility (GBIF), Canada is exploring new ways to improve the organization, exchange, correlation, and availability of primary data on biological species of interest to Canadians. By enhancing access to these data, CBIF provides a valuable resource that supports a wide range of social and economic decisions including efforts to conserve our biodiversity in healthy ecosystems, use our biological resources in sustainable ways, and monitor and control pests and diseases.

The objective is to mobilize Canadian data…. …. 

· Data on biodiversity frequently difficult to come by

· Data are not in the places where they are needed
We know that there is a lot of data locked in filing cabinets (OBIS paper, NatureServe, College of academies). 

CBIF Network set up to mobilize Canadian data….(CBIF, CMN, OBIS Canada, Guelph, NatureServe, etc)
OBIS Canada to take the lead with marine data but a few datasets will follow different routes – perhaps natural history museum datasets should flow to Canadian Museum of Nature and herbarium datasets to Canadensys…. The aim is not to have the best statistics but rather to make the data accessible!

Mobilization of marine species distribution information – compare what OBIS Canada has on its own versus what it has if playing with global initiative….
Original content from Census of Marine Life program. Then expanded with DFO data.
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Figure 1. comparison of  data in the Canadian area of interest from OBIS Canada sources (left) and from all sources in OBIS (right). Explain the legend…. What do the dots mean?
may look weird with all the land data…. Due to museums and fish datasets – no distinction between fw and marine.

But this is not a major issue – OBIS Canada is hosted by DFO and so will include freshwater taxa from Central and Arctic Region…  

Type of data in OBIS… scientific name and location. Range from bacteria to whales.  the geographic scope of OBIS Canada is not restricted to the Canadian EEZ…. ISDM’s area of interest plus locations where Canadian researchers have occurrence records. Lots of data in iOBIS for our area of interest!
Why would OBIS Canada wish to assume the role of mentoring new programs

The move of OBIS to IODE resulted in internal reorganization and a review of various roles and responsibilities. During the Census period data providers had the option to submit datasets directly to the project office. Currently 

iOBIS wishes all programs to fall under the wing of a node. The aim was to set up level of processing that would include QC of data before being submitted to iOBIS taking the burden off the portal technical team and keeping the QC close to the source.

This should encourage closer contact between node and data holders and allow for demo of tools and implementation of best practices at source.  

Example CHONE…. Training of data manager and implementation of structure and use of common vocabulary

OTN has had close ties with OBIS (historical…) and already include many of the OBIS schema, structure, logic, etc…

Outreach – OBIS did not die with end of census…. And now can include abundance and not just presence so data might have more ‘reuse’

During the Census period the focus was on publishing datasets that contained presence information. This is still an important component of OBIS but OBIS Canada would like to encourage the submission of abundance and/or biomass records whenever possible.  A few data holders have expressed concerns that the end users might misinterpret this type of information so it is incumbent on all of us to properly describe our  datasets – in otherwords to created good discovery metadata that will facilitate data interpretation.

What new data does OTN and CHONe have and what will the result be if they collaborate with OBIS Canada?
-fill in gaps, mobilize data for reuse, better picture of Canadian area… 

Current Gaps and strategy on how to fill these… OTN has data from …. CHONE had data from …

Table 1. Number of Canada ocean biodiversity data collections, current plus estimated expected minimum from OTN and CHONe strategic networks (*Note: OBIS currently includes 2 OTN collections).
	
	Current
	Expected from OTN
	Expected from CHONe

	ARCTIC
	7
	3
	5

	GREAT LAKES
	
	1
	

	NE PACIFIC
	5
	44
	5

	NW ATLANTIC
	27*
	28
	10

	Other
	
	5
	

	Total
	39
	81
	20


ORIGINAL obis Canada datasets were from CoML and were broad scale open ocean survey observations or DFO datasets with a few museum collections… by adding CHONe are filling in a major gap in the benthic area and with OTN are providing individual specimen info. CHONe records will link to barcode infor. OTN records will link to tracks.
Conclusion

OBIS Canada has assumed a role as mentor and collaborator to the individual project data management teams to facilitate data management and data flow to OBIS thereby fulfilling the mandate to make the data publicly discoverable and accessible.
OBIS is a working reality that Canadian ocean researchers must use. Given this OBIS Canada is actively working with OTN and CHONe to devise a strategy whereby the core biodiversity results from these two research networks would routinely be made publicly accessible via the international OBIS portal. In other words, the research data hook has been firmly set and it OBIS Canada’s job to firmly but gently reel the data in, one collection at time.
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Science at Fisheries and Oceans Canada: A Framework for the Future

Science collects and generates an enormous amount of scientific data and information each year, requiring good data management practices, without which it would be impossible to realize their true value and potential. In essence, data management protects our financial investment in data and information.
The renewed Science Program will benefit from a nationally integrated scientific data management system that provides a secure “home” for data in the long term; a wider access to basic data for research and advice; and, opportunity to build multi-disciplinary support products for decision-making. A comprehensive plan addressing Governance, Standards, Archives and Access is being implemented in collaboration with DFO Information Management, international partners, universities and the private sector.
http://www.dfo-mpo.gc.ca/science/publications/framework-cadre/index-eng.htm#a4_2_1_2 
Roles 
· mentor project data management teams re data management best practices (prepare data and metadata)

· facilitate data submission (new and refreshed updated content)

· promote dataset citation and use of data (proper metadata and terms of use)

· provide access to data through public portal ( Canadian data and data in area of interest to Canada)

· highlight Canadian research and associated data
· represent the OBIS community on Canadian network of data holders (Canadian GBIF network)
�Do we call them labs or institutes?
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