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1. 2007 Accomplishments & SCIENTIFIC HIGHLIGHTS

Field Expeditions

CMarZ carried out a number of major field expeditions for comprehensive biodiversity surveys in ocean regions targeted for species discovery, including the deep sea, biodiversity hotspots, and under-sampled areas. Completion of the 2007 cruises moved CMarZ closer to the project goal of a global biodiversity survey of holozooplankton. Significant field efforts during 2007 include:

· Southeast Atlantic Ocean: Sampling from the R/V Polarstern during a north-to-south latitudinal transit through the Atlantic Ocean, with deep-sea sampling in the Southeast Atlantic off Africa, during October/November 2007. Cruise participants include CMarZ Steering Group members, staff, and students. Sampling will be done with a Multinet and MOCNESS and will target depths below 2,000 m. A DNA sequencer will be on board for at-sea barcoding of specimens identified by the taxonomic experts.  [CMarZ contact: Sigrid Schiel, Germany]

· Southeast Asia: The “Inner-space Speciation Project” collected zooplankton using nets and ROVs (Remotely Operated Vehicles) during an expedition to Malaysian waters during September/October 2007.  With funding from CMarZ, NOAA Ocean Exploration, the National Geographic Society, and Conservation International, the project focuses on the fragile and little-known gelatinous zooplankton in this biodiversity hotspot. [CMarZ contact: Larry Madin, USA]
· Mediterranean, Black and Caspian Seas: CMarZ sampling and analysis of zooplankton from the southern Caspian and southern Black Seas continued throughout 2007. A database was created. Targeted sampling was carried out to examine the primary question of the fate of copepods, especially species of Acartia, transported in strong surface currents from the Black Sea to the Sea of Marmara. Decreased abundance of A. clausi and A. tonsa in a transect from the Black Sea towards the Sea of Marmara, as well as observed mass mortality of A. clausi in the Sea of Marmara, indicate that the Black Sea is a source of recruitment for these species. [CMarZ contact: Ahmet Kideys, Turkey]
· Northwest Pacific Ocean: Six cruises were carried out to survey zooplankton diversity in the Yellow Sea and East China Sea during February, March, April, May, June, and August 2007. These regions were also sampled during five cruises in 2006, creating a time-series data set that will allow taxonomic analysis, DNA barcoding, and assessment of temporal variation in this dynamic ocean domain. [CMarZ contact: Sun Song, China]

· Southeast Pacific Ocean: CMarZ now receives samples and data from a time-series study, COPAS, with monthly sampling over the continental shelf and slope off Concepcion, Chile (36° S).  Begun in 2002 and currently ongoing, this effort entails a spatial survey; deep sampling (>700 m) using a Hydrobios Multinet is planned for the 2008 austral summer, with timing dependent on shiptime availability. [CMarZ contact: Rubén Escribano, Chile]
Sample and Data Analysis

CMarZ continues to make progress in the analysis of samples from both new and archived collections. Analysis of these data, as well as data recovery efforts, keeps CMarZ on-track to meet project goals for global biodiversity assessment. Among the CMarZ efforts reporting significant progress are: 

· DNA barcoding: There are CMarZ barcoding laboratories in the USA, Japan, and China, with another planned for India. In addition, several CMarZ Steering Group members are engaged in collaborative work with colleagues who are determining DNA barcodes for zooplankton species. CMarZ uses protocols and procedures from the Consortium for the Barcode of Life (CBOL).  We are working efficiently and effectively toward our goal of sequencing a selected barcode gene – most usually the mitochondrial cytochrome oxidase I (mtCOI) gene – for each of the 7,000 described species of zooplankton. Current estimates are that this work is 25% complete.  Recent progress includes a focused effort on the Cnidaria (hydrozoans and scyphozoans) and several groups of Crustacea (copepods, euphausiids, ostracods, and mysids).  Large gains were made by analyzing specimens collected from the CMarZ / NOAA Ocean Exploration expedition to the Sargasso Sea during April 2006. At-sea sequencing resulted in barcodes for 87 species; nearly 300 species have now been barcoded from these samples, with still more species and barcodes expected. Identified specimens for barcoding are also being obtained from CMarZ, ArcOD, and MAR-ECO cruises. Results are being readied for publication and DNA sequence data submission to GenBank and/or BOLD. [CMarZ contact: Ann Bucklin] 

· Zooplankton metagenomics:  CMarZ is pioneering metagenomic analysis (i.e., the study of genomes recovered from environmental samples) of all metazoans collected by plankton nets. Analytical steps after collection include: extraction of messenger RNA (mRNA) from the unsorted bulk sample; construction of a cloned DNA (cDNA) library; amplification of the barcode gene mitochondrial COI (mtCOI), and exhaustive sequencing of the target region. An advantage of metagenomic analysis is to rapidly acquire nearly all the mtCOI sequences from the sample (rather than the typical one-by-one sequencing of identified specimens) and the avoidance of contamination by mitochondrial pseudogenes (which are not transcribed and will not appear in the mRNA). A pilot study is ongoing to collect samples from central Pacific Ocean and estimate the occurrence of ~192 species.  [CMarZ contact: Shuhei Nishida and Ryuji Machida]
· Biodiversity of Indian Ocean Zooplankton: A detailed study of the biodiversity of chaetognaths of the Andaman Sea is in progress.  This area sustains a rich fauna of chaetognaths, and 20 species have been identified, with records of two new species. The species will be DNA barcoded, and the data are being analyzed to reveal community structure and any impacts of climate change. CMarZ Network member Sarama Panampunnayil has reported the discovery of a new genus and species of mysid, a crustacean group, from Kerala, India. The related data recovery and digitization effort for the International Indian Ocean Expedition (IIOE) is successfully producing data files to be served on the CMarZ database, with comprehensive inventories for major groups of zooplankton in the Indian Ocean. [CMarZ contact: Vijayalakshmi R. Nair]

· Zooplankton diversity, distribution, and abundance in the Yellow and East China Seas: A total of 210 species were identified from samples collected from these regions during 2000 and 2001. Net zooplankton functional groups (ZFGs) were used to characterize spatial and seasonal changes in zooplankton distribution and abundance in the southern Yellow Sea during 2000-2005. Five key ZFGs were defined: medusae, chaetognaths, macrozooplankton, mesozooplankton, and microzooplankton, with the latter two groups being most important in the Yellow Sea. These studies have yielded a clear view of the dominant species, biodiversity, distribution and abundance of zooplankton groups, and their temporal and spatial variation in recent years in the Yellow Sea and the East China Sea. [CMarZ contact: Song Sun]

· Science for the Protection of Indonesian Coastal Marine Ecosytems (SPICE): Patterns of species composition and diversity are being analyzed for samples from coastal and offshore stations near the Spermonde Archipelago, Indonesia. Expert taxonomic analysis is yielding new knowledge of species found in this center of biodiversity. A total of 72 copepod species were identified from the region, with highest species diversity (21 – 36 species) at the continental slope and fewer species (9 – 20 species) at coastal stations. This time-series project in a biodiversity hotspot will be continued for three more years. [CMarZ contact: Sigrid Schiel]
· WoRaDD (World Radiolarian Distributional Database): Identification and location of the sources of information is 90% completed. The distributional database now includes data from 3,851 samples, including 1118 plankton (net or pump) samples, 492 sediment trap samples, and 2240 sediment samples. [CMarZ contact: Demetrio Boltovskoy]

Publication and Presentation

CMarZ Steering Group members are working steadily to publish results of their CMarZ efforts, with 48 peer-reviewed publications to date.  CMarZ Steering Group members, Network members, and students and staff featured prominently at the Fourth International Zooplankton Production Conference held in Hiroshima, Japan (May 28 – June 1, 2007). This global gathering is a signature event for zooplankton specialists. CMarZ co-PI Shuhei Nishida was a conference organizer; CMarZ participants made 45 poster or oral presentations during the conference. 

2. Project Management & Internal Communication

The Census of Marine Zooplankton (CMarZ) has three Project Offices to ensure effective leadership, project coordination, and fund-raising. The primary office, which provides support for the Secretariat and Steering Group and coordination of workshops and meetings, was established by lead-P.I. Ann Bucklin at the University of Connecticut, USA; Rob Jennings is the CMarZ-USA Project Manager. The CMarZ-Asia project office was established by co-P.I. Shuhei Nishida at the Ocean Research Institute, University of Tokyo, Japan; Ryuji Machida is the CMarZ-Asia Project Manager. The CMarZ-Europe office, established at the Alfred Wegener Institute for Polar and Marine Sciences (Bremerhaven, Germany), is led by co-P.I. Sigrid Schiel, with Astrid Cornils as Project Manager. All program functions, including scientific leadership, programmatic coordination, oversight of outcomes and deliverables from CMarZ cooperating projects, and leadership of education and outreach efforts are accomplished by the three project offices working in coordination. The Science Plan (CMarZ 2004) serves as a guide for programmatic priorities and goals, although CMarZ implementation is tailored to each region’s needs and opportunities.

The CMarZ Data and Information Management Office was established by Peter Wiebe (Woods Hole Oceanographic Institution, USA), with Robert Groman (WHOI) as the data manager and liason to OBIS. In 2006, CMarZ Communications activities were assumed by Nancy Copley, a research associate in Wiebe’s laboratory at WHOI and a member of the data management team.

The CMarZ Steering Group includes 20 members from 16 countries, who together ensure broad taxonomic breadth and geographic distribution.  Steering Group members are responsible for developing and leading cooperating projects; organizing taxonomic expert and special focus groups; coordinating outreach activities; interfacing with national funding agencies and programs; and coordinating with other CoML projects and the CoML N/RICs. 

3. 2007 Education & Outreach Efforts

The CMarZ Network now has 115 members and is expected to continue to grow. The CMarZ Network was established to encourage expert taxonomists and parataxonomists to participate in CMarZ, although zooplankton researchers, students, and interested others are also welcome. The members receive email updates and notice of project meetings, and are encouraged to provide samples for analysis and to request access to archived samples. Network participation helps encourage and facilitate participation in CMarZ field and laboratory activities. The CMarZ Network also helps coordinate analysis of existing and newly-collected zooplankton samples by identifying appropriate experts for particular taxonomic challenges, and requesting their assistance. 
CMarZ workshops: Each year, workshops are organized to address the need for taxonomic expertise for the 15 phyla of animals occurring in the plankton.  CMarZ prepares graduate students, providing training in species identifications, including molecular systematic approaches to understanding species diversity. To date, CMarZ has sponsored 15 Taxonomic Training Workshops, with a total of more than 300 participants.  Workshops held during 2007 include: 
· 6th Workshop of the Hydrozoan Society, Plymouth, England (18-30 June 2007). This workshop was organized by CMarZ Steering Group member, Francesc Pagès, who passed away unexpectedly and tragically in May 2007. Cnidarian specialists from the UK stepped in to host the workshop, which trained students and staff in the taxonomy, systematics, and ecology of hydrozoan groups. 


· Training Course in Species Identification of Zooplankton: A taxonomic training course was held at the University of Namibia, Windhoek, South Africa during January 2007. The goal of the workshop was to address the immediate and critical needs for zooplankton taxonomy experts in the region of Angola, Namibia, and South Africa. [CMarZ contact: Hans Verheye] 
· African Coelacanth Ecosystem Programme (ACEP) Training and Research Expedition: This training cruise was carried out in the Southwest Indian Ocean during August 2007.  Marine environmental educators were offered a ship-board experience during the first leg of a research expedition, which was designed to provide professional development opportunities in a research cruise setting. To further marine careers awareness, students and teachers from schools in the region are also invited to board the vessel and interact with the scientists and crew in Dar es Salaam, Tanzania.  [CMarZ contact: Hans Verheye]
· Training Course on Methods of Zooplankton Ecology and Identification: A ecological and taxonomic course was held at Marine Science Research Center, University of Putra Malaysia, during November 2006. [CMarZ contact: Shuhei Nishida]

· Training Cruise for Japanese High School Students: This training cruise project, “Experiencing the ocean using a research vessel”, was carried out in Suruga Bay, Japan during July/August 2007.   Sixty high school students and 20 teachers from all over Japan joined the on-board sampling and laboratory analysis. [CMarZ contact: Shozo Sawamoto, Tomohiko Kikuchi, Nozomu Iwasaki]
· Sorting Zooplankton from the Shirasu-Assemblage: A practicum and lesson in civic education for school children was carried out during July 2007 by the Ocean Research Institute, University of Tokyo. The subject of the exercise was zooplankton analysis from Shirasu (half-dried anchovy larvae). [CMarZ contact: Ryuji Machida]
Professional exchanges and graduate/professional training: CMarZ has created opportunities for graduate and professional training through the activities of Steering Committee members. International exchanges by students, post-doctoral fellows, and researchers add a particularly compelling element to graduate training for CMarZ. 

· Dr. Annelies Pierrot-Bults (University of Amsterdam and a CMarZ Steering Group member) visited the University of Connecticut during February, 2007.  She identified chaetognath species from the CMarZ sample archives, especially the April 2006 Sargasso Sea cruise. The specimens are being barcoded by Dr. Rob Jennings (University of Connecticut and CMarZ – USA Project Manager).

· Dr. Janet Bradford-Grieve (NIWA – New Zealand and a CMarZ Steering Group member) visited the Woods Hole Oceanographic Institution during July 2007. She identified copepod species from the CMarZ sample archives, as part of a CMarZ cooperating project on the systematics and phylogeny of calanid copepods.

· Dr. Ryuji Machida (Ocean Research Institute, University of Tokyo and CMarZ – Asia Project Manager) received CMarZ support for travel to the USA to further his research using environmental sequencing to characterize zooplankton biodiversity.  In July 2007, he attended the Third International Conference on Metagenomics at the University of California, San Diego and visited leading research laboratories in microbial metagenomics. The huge genetic databases and new analytical infrastructure for metagenomics will be beneficial for CMarZ.
· Dr. Chaolun LI (Chinese Institute of Oceanography) was awarded a POGO-SCOR fellowship on, Usage of molecular methods in the study of zooplankton diversity.  The fellowship allowed him to carry out DNA barcoding of South China Sea zooplankton and other projects during his 3-month visit to Ann Bucklin’s laboratory at the University of Connectcut.  Chaolun Li also received an invitation to participate in the Early Career Scientists Conference: New Frontiers in Marine Science, held in June, 2007, in Baltimore, Maryland (USA).
· Ragnhildur Gudmunsdottir (University of Tromsoë, Norway) travelled to the USA to visit Ann Bucklin’s laboratory at the University of Connecticut during July 2007. She learned to carry out DNA barcoding and to design species-specific PCR protocols to identify the cryptic species of copepods that are the subject of her Masters’ degree research with CMarZ Network members Claudia Halsband-Lenk (Plymouth Marine Laboratories, United Kingdom) and Fredrica Norrbin (University of Tromsoë, Norway).

Public education: CMarZ has sponsored numerous public education events targeted on diverse audiences, ranging from the general public to programs for school teachers and children led by Steering Group members.  Public events during 2007 included:
· In China, a popular science exhibition hall, including contents of zooplankton, was established at the Institute of Oceanology, Chinese Academy of Sciences (IOCAS), which is open to students of various levels.  For IOCAS’ public day (28 June 2007), resources and achievements in field related to zooplankton were presented in a public forum.

Media relations: CMarZ welcomes press coverage, and has been fortunate to receive considerable media attention for major events and research findings.

· An article “Deep sea life: we need to know more” by Song Sun (Institute of Oceanology, Chinese Academy of Sciences and a CMarZ Steering Group member) was published in the Chinese popular newspaper on science, Sciences Times, May 31, 2007.

· An interview with Ann Bucklin (University of Connecticut and CMarZ lead P.I.) was included in the Bulletin of the Connecticut Academy of Arts and Sciences (Winter 2006 issue, published February 2007). 
Web presence: The CMarZ website (www.cmarz.org) provides background information on zooplankton for the general reader, and vivid imagery of zooplankton helps build and maintain public interest. CMarZ continues to draw media interest, perhaps largely because of the compelling images of living zooplankton. 
4. Geographic Coverage

CMarZ continues to approach global coverage of its sampling, through dedicated cruises, ancillary shiptime, and archived samples and data. The collection locations (geospatial coordinates) are recorded for each sample, and have been used to produce the maps now displayed on the Census of Marine Life portal (www.coml.org). CMarZ is now obtaining and synthesizing data from existing archives and datasets, as well as newly-collected samples from ships of opportunity and dedicated cruises to every ocean basin. For clarity, figures are presented here that distinguish between new samples from CMarZ cruises and cooperating projects, and archived samples used in retrospective studies (Figure 1).  
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Figure 1. Collection locations for CMarZ samples. LEFT: Zooplankton samples collected for CMarZ during 2004 – 2007 by dedicated cruises or ships of opportunity; black-shaded areas represent high-resolution sampling through the Continuous Plankton Recorder (CPR) programs. RIGHT: Archived zooplankton samples that are being analyzed for CMarZ; data will be available through the CMarZ and OBIS websites.
5. Partnerships & Collaboration

a. Partnerships

Please identify any organizations, government agencies, science programs, and non-CoML projects with which your CoML project has an affiliation and briefly describe the nature of each relationship.

	Organization Name
	Point-of-Contact
	Nature of Relationship

	NOAA National Marine Fisheries Service (US government)
	David Mountain, NMFS Northeast Fisheries Science Center, Woods Hole, MA
	Zooplankton sampling from NMFS Ecosystem Surveys

	Hokkaido University
	Naonobu SHIGA, Plankton Laboratory, Graduate School of Fisheries, Hokkaido University
	Zooplankton collection and database from Subarctic Pacific

	Tokai University
	Shozo SAWAMOTO, Institute of Oceanic Research & Development, Tokai University
	Zooplankton collection and database from CSK

	Fisheries Research Agency (Japanese government)
	Hiroya SUGISAKI, Tohoku Regional Fisheries Research Institute
	Zooplankton collection and database from Odate Project

	Oceanographical Society of Japan
	Nozomu IWASAKI, Committee for Educational Issues, Oceanographical Society of Japan
	Education and outreach for children and students

	Japan Agency for Marine-Earth Science and Technology
	Dhugal J. Lindsay, Extremobiosphere Research Center
	Deep-Sea zooplankton study, collection, and database from DSRVs and ROVs

	Marine and Coastal Management, Dept of Environmental Affairs and Tourism (South African government)
	Hans Verheye, Ocean Environment (Biological Oceanography), Cape Town, S. Africa
	Zooplankton sampling during annual fish stock assessments and monthly environmental monitoring programs

	National Marine Information and Research Centre, Ministry of Fisheries and Marine Resources (Namibian government)
	Anja Kreiner, Environmental Section (Biological Oceanography), Swakopmund, Namibia
	Zooplankton sampling during annual fisheries surveys and monthly environmental monitoring programs

	National Marine Research Institute (Angolan government) 
	Antonio da Silva, Luanda, Angola (now Swakopmund, Namibia)
	Zooplankton sampling during monthly environmental monitoring programs


b. Links to Other CoML Ocean Realm Projects

Please identify other projects within CoML with which your project shares common themes, cruises of taxonomic expertise, other joint activities, including synthesis work.  Identify any crossover personnel.

	Project Name
	Cross-Over Person(s)
	Nature of Relationship

	ArcOD
	Russ Hopcroft, Ann Bucklin
	ARCoML collects and analyzes samples; CMarZ determines DNA barcodes and serves data. 

	ICOMM
	Demetrio Boltovskoy, 
Colomban de Vargas
	Members of a joint CMarZ-ICOMM Coordinating Committee . 

	MAR-ECO
	Ann Bucklin, Annelies Pierrot-Bults, Nancy Copley, Tone Falkenhaug, Tracey Sutton
	CMarZ analyzes samples and determines DNA barcodes for specimens from MAR-ECO

	CAML
	Ann Bucklin, Russ Hopcroft, Victoria Ann Wadley
	Coordination and planning of Southern Ocean zooplankton collection and analysis (especially CPR routes), DNA barcoding


c. Links to CoML National and Regional Implementation Committees (NRICs)

Please identify CoML NRICS with which your project has collaborated or sought assistance with regards to global expansion. Identify any liaisons or crossover personnel.

	NRIC
	Liaison or Cross-over personnel
	Nature of Relationship

	Australia
	
	

	Canada
	
	

	Caribbean
	
	

	China
	Song Sun
	Member of China National Committee

	Europe
	
	

	Indian Ocean
	Vijayalakshmi Nair
	Member of Indian National Committee

	Indonesia
	
	

	Japan
	
	

	South America
	Ruben Escribano
	Member South America Regional Committee

	Sub-Saharan Africa
	
	

	USA
	
	

	Arabian Sea

(Oman workshop)
	
	


d. Liaisons to CoML Cross-Cutting Groups

Please identify the person within your project who is designated as the liaison to the following projects and committees.

	Project Name
	Liaison Name & Institution
	Nature of the Relationship

	OBIS
	Ann Bucklin (UConn)

Vijayalakshmi Nair (NIO)
	Member of OBIS International Committee

Member of Ind-OBIS

	HMAP
	
	

	FMAP
	Larry Madin
	Coordinated research project

	SCOR Tech Panel
	Song Sun (CAS/IO)
	Member of SCOR Panel

	E&O
	Nancy Copley (WHOI)
	CMarZ Representative

	Barcoding
	Ann Bucklin
	Member, CBOL-2 Organizing Committee

	Visualization
	Peter Wiebe
	None yet


e. Effectiveness of the Partnerships and collaborations

No problems or issues to report with CMarZ’s relationship to CoML Cross-Cutting Groups, CoML NRICs and/or other CoML Ocean Realm Projects.

6.  APPENDICES

Appendix A. CMarZ Synthesis Plan (Due September 30, 2007)
· Appendix B. CMarZ Milestones 
· Appendix C. Future Plans for Expeditions & Analysis (2008 – 2010)

· Appendix D. OBIS Report

· Appendix E. Current Funding Report

· Appendix F. Future Funding Needs Report 

· Appendix G. Ship-time Report

· Appendix H. Images

· Appendix I. Methodologies (Optional, only if updated)

No update needed at this time.
7. Input to the Online Databases  
· A) Bibliography Database (Publications)

References for Submitted, In Press, or Published; books, chapters, or significant peer reviewed papers, as well as for papers in preparation or development with an estimated date of submission or publication (http://db.coml.org/comlrefbase/)
· B) Community Database (Project Participants / Personnel Report)

Lists all of your project’s participants, including addresses, roles, expertise, languages spoken, etc. (http://db.coml.org/community/)
· C) Schedule Database

Lists all upcoming events, including project meetings, conferences, cruises and field work, etc. (http://db.coml.org/schedule/ – note login information is the same as for the Community Database)
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Appendix A.  CMarZ Synthesis Plan

Version 2 – 15 October 2007

CMarZ Synthesis Leaders and Responsibilities

The CMarZ lead-P.I., Ann Bucklin (University of Connecticut) will have responsibility to ensure that synthesis proceeds on schedule. She will ensure integration of all CMarZ data, information, and results from all CMarZ efforts, and will lead regional synthesis efforts for North America, identifying coordinators for synthesis activities in South America and Africa.

Co-P.I.s Shuhei Nishida (Ocean Research Institute, University of Tokyo, Japan) and Sigrid Schiel (Alfred Wegener Institute for Polar and Marine Research, Germany) will be responsible for coordinating synthesis activities in Asia and Europe, respectively. Dr. Schiel will also lead synthesis efforts for polar regions, in coordination with other CoML field projects.

Peter Wiebe (Woods Hole Oceanographic Institution, USA), who oversees the CMarZ Data and Information Management Office will complete the leadership team; he will be responsible for data management, interoperability of CMarZ databases, and integration with OBIS. 

The CMarZ Synthesis Team will thus include four people: Ann Bucklin, Shuhei Nishida, Sigrid Schield, and Peter Wiebe. This team will be supported by the active engagement and support of the CMarZ Communications Coordinator, Nancy Copley (Woods Hole Oceanographic Institution, USA). This group will be responsible for preparing synthesis reports, updates, and other documents requested or required by the CoML Synthesis Team.

The CMarZ Steering Group as a whole will also be actively engaged in all synthesis activities. The Steering Group, which now comprises 20 members from 16 countries, has balanced representation for geographic, taxonomic, and scientific and technical expertise. Each Steering Group member will be expected to participate in synthesis meetings and workshops, and will be responsible for assembling and interpreting the results and deliverables from their respective cooperating projects for inclusion in the project synthesis report. All Steering Group and Network members will be invited to contribute chapters, side-bars, data visualizations, images, and other materials for consideration for inclusion in a CMarZ communications product (i.e., book or web-based synthesis).

Synthesis Goals 

An essential goal for CMarZ will be integration and synthesis of data and information toward a global view of zooplankton biodiversity, including an assessment of the completeness of the information and any remaining holes (unknown or unknowable) by 2010. 
Coordination with other CoML field projects is our primary approach to understanding how biodiversity patterns in the pelagic realm influence and are influenced by other realms, including deep-sea benthos and fauna of littoral regions. CMarZ 
CMarZ is currently working to identify appropriate modeling expertise in the oceanographic community to help CMarZ optimize analysis and synthesis of holozooplankton diversity patterns based on opportunistic sampling.
From a practical perspective, a global census of zooplankton biodiversity must include the following elements that are the foundations of CMarZ:

· Existing databases are critical to our goal of generating quantitative descriptions of regional- to global-scale distributions of species, their relative abundances, and their relationships to environmental variables; CMarZ data recovery efforts are underway in Germany, India, Japan, and the USA;
· Existing zooplankton collections are an essential resource for reconstructing temporal changes in zooplankton biodiversity;

· Ship-of-opportunity sampling, including the Continuous Plankton Recorder (CPR) survey and commercial fishing vessels; 

· Results of taxonomically-comprehensive biodiversity surveys in hotspots and unexplored regions (e.g., the deep sea);

· DNA barcodes for all observed species; 

· Summaries of new technology developments and applications; 
· Real-world applications for CMarZ results, including e.g., use for indicators of ecosystem health, baseline biodiversity assessments, ocean observing systems, and marine bioinvasions; and
· Summary of education and outreach activities and their impacts, including taxonomic training workshops, press coverage, website photo galleries and Species Pages, and other products for general audiences. 
Schedule of Major Milestones 2008

	Milestone
	Timeframe
	Comments

	DNA barcoding of zooplankton - review paper (Oceanography magazine or 2nd Barcode of Life Conference Symposium volume)
	2008
	

	CMarZ Steering Group meeting, associated with AGU/ASLO Ocean Sciences Meeting in Florida 
	9-10 March 2008
	

	Special Session, Global Patterns of Holozooplankton Biodiversity at AGU/ASLO Ocean Sciences Meeting in Florida
	2-7 March 2008
	

	Data management and synthesis workshop for CMarZ Steering Group members who are major data contributors (Woods Hole, MA USA; May 2007)
	June 2008
	Scheduling conflicts for database management team, database entry additions slower than anticipated.

	CMarZ small group meetings and regional workshops


	July 2008
	Funding shortfalls (due to fieldwork opportunities) may delay Synthesis activities into 2009.


Schedule of Major Milestones 2009
	Milestone
	Timeframe
	Comments

	CMarZ participation in CoML KUU workshop in Long Beach, CA. 
	February 2009
	

	Synthesis planning workshop with selected CMarZ Steering Group members and other CoML field project representatives 
	TBA
	

	Numerical or population dynamic modeling effort integrated into CMarZ data analysis and synthesis goals.  


	TBA
	

	CMarZ Special Symposium Volume, with compilation of papers from ASLO 2008 Ocean Sciences symposium


	Late 2009
	

	Target 90% data completion for CMarZ databases; 300 CMarZ Species Pages


	Late 2009
	Species Pages added slowly due to lack of expert taxonomist submitters.

	Americas, Asia, Europe, and Africa Regional synthesis reports completed


	Late 2009
	

	CMarZ Steering Group meeting to review of draft synthesis report 
	Late 2009
	

	Synthesis leadership team meeting, review and integration of regional reports, preparation of summary synthesis report.
	Late 2009
	

	CMarZ Special Session at International Meeting (e.g., ICES)


	September 2009
	


Schedule of Major Milestones 2010
	Milestone
	Timeframe
	Comments

	Final CMarZ Synthesis Report Submitted to CoML


	January 2010
	

	Publication of a CMarZ book on marine zooplankton for children and/or general audiences.
	TBA
	

	Second CMarZ Special Symposium Volume with compilation of papers from special session at ICES or other international scientific meeting.


	Late 2010
	

	CoML finale event in London, UK.
	October 2010
	


Appendix B. PROJECT MILESTONES Census of Marine Zooplankton (CMarZ)
Key: 

Potential obstacles to a Milestone are noted in red

Milestone Status: 
Achieved indicated by ●



In progress and on track indicated by ●



Slow or hindered progress indicated by ●



Stalled or unsatisfactory results indicated by ●
Category 1: Participation

Questions to consider: Does your network include enough researchers and other professionals to get the job done?  Do more people need to be engaged, and, if so, from what disciplines, countries or regions? What would be the most important or meaningful milestones in participation in your project? Milestones might, for example, be in terms of disciplines represented, number of countries engaged, numbers and kinds of people (such as grad students), national or regional representation on your Steering Group, or links to NRICs. 

2008

	Milestone
	Timeframe
	Status
	Comments

	Steering Group membership unchanged, except for untimely death of Francesc Pagès.
	
	●
	

	CMarZ Network grows from 115 members in 2007 to 125 members.
	
	●
	

	Since 2004, CMarZ has sponsored 42 field-based and 7 lab-based Cooperating Projects. We can expect to finish at least 10 projects, and being 2 or 3 new ones.
	End of 2008
	●
	


2009
	Milestone
	Timeframe
	Status
	Comments

	CMarZ Network continues to grow to 135 members.
	
	●

	

	Completion of 5 more CMarZ Cooperating Projects; likely no new projects added.
	
	●
	


2010

	Milestone
	Timeframe
	Status
	Comments

	No changes in CMarZ Network membership anticipated. 
	
	●
	

	All CMarZ Cooperating Projects completed.
	
	●
	


Category 2: Funding Commitments

Questions to consider: What commitments in money, shiptime, or other resources does your project need to succeed in making a big contribution to the CoML by 2010?  When will you need to submit proposals in order to win commitments in time to carry out the work?  When will key decisions about commitments occur?

2008

	Milestone
	Timeframe
	Status
	Comments

	CMarZ will need $3M per year at a minimum to support overall programmatic activities, project-related travel, workshops, and E&O activities.
	
	●
	

	In order to support at least one dedicated CMarZ cruise to a region of interest each year, an additional $1M is needed.

	
	●
	


2009

	Milestone
	Timeframe
	Status
	Comments

	CMarZ will need $3M per year at a minimum to support overall programmatic activities, project-related travel, workshops, and E&O activities.
	
	●
	

	In order to support at least one dedicated CMarZ cruise to a region of interest each year, an additional $1M is needed.  
	
	●
	

	In order to support travel associated with CMarZ Synthesis activities, and additional $250K is needed.
	
	●
	


2010

	Milestone
	Timeframe
	Status
	Comments

	CMarZ will need $3M per year at a minimum to support overall programmatic activities, project-related travel, workshops, and E&O activities.
	
	●
	

	In order to support travel associated with CoML Synthesis activities, and additional $250K is needed.
	
	●
	


Category 3: Partnerships

Questions to consider: What are the key partnerships and alliances needed to make your project a big success? These might be with national governmental agencies, intergovernmental organizations, domestic or international NGOs, private firms, other CoML projects, CoML NRICs, other scientific projects, etc. These might be with individuals. For example, who are the five individuals in the world who can most significantly impact your project’s success, and are they constructively engaged?  Target partnerships might be important because they: 1) are crucial to the conduct of your project or components of your project; 2) will broaden the impact of your project (e.g., stakeholders); or 3) will increase the global coverage of your project (e.g., sampling or data coverage). With these questions in mind, what will be the Milestones in your partnerships and alliances?
2008

	Milestone
	Timeframe
	Status
	Comments

	Partnership with FMAP, CMarZ will contribute to a relational database of the gelatinous species sighted during open-ocean SCUBA dives made by Larry Madin (WHOI) and others from 1971-2006. 
	
	●
	

	Partnership with MAR-ECO for DNA barcoding (Tone Falkenhaug) and gut content analysis for jelly-eating MAR fish species (Tracey Sutton)
	
	●
	

	Partnership with ArcOD for DNA barcoding; contribute to ArcOD special publication volume.
	
	●
	

	Partnership with CAML for zooplankton sampling (especially Continuous Plankton Recorder) and DNA barcoding of identified specimens.
	
	●

	

	Continue partnership with NOAA NMFS Northeast Fisheries Science Center for zooplankton samples from the NW Atlantic continental shelf; expand to other Fisheries Science Centers in Northwest USA and Alaska. 
	
	●

	

	CMarZ to set up a support network and identify liason for CoML visualization efforts, and adopt recommended approaches as possible.
	
	●

	

	Improve communication and coordination with SCOR Technology Working Group; plan joint meeting and program activities.
	
	●

	


2009

	Milestone
	Timeframe
	Status
	Comments

	Partner with International Council for the Exploration of the Sea (ICES) for Special Session at ICES 2009 Annual Science Conference.
	
	●
	

	Work collaboratively on CoML Synthesis activities with MAR-ECO, ArcOD, CAML, ICOMM, etc.
	
	●
	


2010

	Milestone
	Timeframe
	Status
	Comments

	Enhance communication with N/RICs during completion of CMarZ (Phase I) to ensure scientific and societal benefits reach end-users throughout CoML community.
	
	●
	


Category 4: Program Management

Please consider organizational/managerial resources and processes necessary to ensure the success of your project, such as: (1) Adequacy of people:  How does your team work? Are there positions that should be created/filled? (2) Form of organization: What could make your offices/centers/networks work more effectively? Do you have a good steering group?  Do you have liaisons with other CoML components?  Do you have good sub-contractors to carry out practical tasks? (3) Management information systems: Are your websites and listserves serving the project well internally?  Are your periodic reports to CoML helpful to you? Are you getting useful feedback from the SSC and Sloan? How good is your process for tracking activities across the project?  With these questions in mind, what would be the most significant Milestones in strengthening your program management and indicating its success?
2008

	Milestone
	Timeframe
	Status
	Comments

	No change in project management structure; no change in leadership roles aong the principals.
	
	●
	


2009

	Milestone
	Timeframe
	Status
	Comments

	No change in project management structure; no change in leadership roles aong the principals.
	
	●
	


2010

	Milestone
	Timeframe
	Status
	Comments

	No change in project management structure; no change in leadership roles aong the principals.
	
	●
	


Category 5: Observations made or otherwise obtained

Questions to consider: What cruises, field work or data mining activities are needed?  When do these activities need to occur (thus iterate with Category 2 about when proposals or other commitments would need to be in place)? Keep in mind new plans for global expansion of projects, as well as observations/data required to meet your current 2010 goals. What will be the Milestones in obtaining observations such as completing cruises or transects?
2008

	Milestone
	Timeframe
	Status
	Comments

	CMarZ to obtain zooplankton samples through at least 10 cruises of opportunity, some of which will be to targeted areas of high likelihood for species discovery.
	
	●
	

	Dedicated CMarZ cruise for comprehensive biodiversity survey in area of high species discovery likelihood. Target region: Northwestern Pacific Ocean.
	
	●
	


2009

	Milestone
	Timeframe
	Status
	Comments

	CMarZ to obtain zooplankton samples through at least 10 cruises of opportunity.
	
	●
	

	Dedicated CMarZ cruise (at least one) for comprehensive zooplankton biodiversity survey in area of high species discovery likelihood. 
	
	●
	


2010

	Milestone
	Timeframe
	Status
	Comments

	CMarZ may continue to obtain zooplankton samples through dedicated cruise(s) and/or from ships of opportunity. Target: under-sampled regions and areas of high likelihood for species discovery. 
	
	●
	


Category 6: Scientific Results; Societal Outcomes; Legacies

Questions to consider: When might you expect major insights in various areas or subjects?  When might some change occur in society as a result of what you have learned or done, for example: designation of a marine protected area; building or transitioning into a component of the ocean observing system; changing policy or management practices; or establishment of a Center of Excellence?
2008

	Milestone
	Timeframe
	Status
	Comments

	New and increased capacity in zooplankton taxonomic analysis, new capacity for integrated morphological / molecular analysis including DNA barcoding; establishment of new DNA barcoding centers, especially in developing countries. 
	
	●
	

	Plan for direct contribution to the management of living marine resources (fisheries recruitment models, ecosystem health, and ecosystem-based fisheries management) with national fisheries management agencies in USA, Norway, Iceland, Chile, China, and other countries. 
	
	●
	

	CMarZ to increase public knowledge of and appreciation for zooplankton and other small marine organisms, and more particularly the importance of maintaining and building taxonomic expertise for identifying species in these groups.
	
	●
	

	Integration of CMarZ approaches and activities (especially rapid or automated zooplankton species identification) into planning and implementation of the Global Ocean Observing System (GOOS), as well as regional and national elements of GOOS, including the US Integrated Ocean Observation System (IOOS).
	
	●
	


2009

	Milestone
	Timeframe
	Status
	Comments

	Same goals as 2008, with significant progress toward successful implementation in each area. 
	
	●
	


2010

	Milestone
	Timeframe
	Status
	Comments

	Full implementation of each goal described for 2008 and 2009. 
	
	●
	


Category 7: Tangible Outputs

Questions to consider (think in terms of obvious measurable or countable things): How many papers will your project have published?  How many books or special issues of journals?  How many websites, videos, or animations will it have created?  When will it have developed and circulated protocols/methodologies?  When will technologies be operational?  How many students or taxonomists will have been trained?  How many specimens will have been barcoded?
2008

	Milestone
	Timeframe
	Status
	Comments

	Peer-reviewed publications (target for 2008=20; cumulative total=68)

Abstracts / Presentations (target for 2008=30; cumulative total=68)
Taxonomic Training Workshops (target for 2008=5; cumulative total=20)
Workshop participants (target for 2008=50; cumulative total >350)

Public Education Events (target for 2008=2; cumulative total=8)
DNA barcodes (target for 2008=1,500; cumulative total=3,000)
	
	●
	CMarZ Special Session at ASLO Ocean Sciences Meeting and CMarZ special volume will boost publication numbers.


2009

	Milestone
	Timeframe
	Status
	Comments

	Peer-reviewed publications (target for 2009=32; cumulative total=100)

Abstracts / Presentations (target for 2009=32; cumulative total=100)
Taxonomic Training Workshops (target for 2009=4; cumulative total=24)
Workshop participants (target for 2009=40; cumulative total >400)

Public Education Events (target for 2009=3; cumulative total=11)
DNA barcodes (target for 2009=3,000; cumulative total=6,000)
	
	●
	Proposed CMarZ Special Session at ICES Annual Science Conference will help increase presentation and publication numbers.


2010

	Milestone
	Timeframe
	Status
	Comments

	Peer-reviewed publications (target for 2010=30; cumulative total=130)

Abstracts / Presentations (target for 2010=40; cumulative total=140)
Taxonomic Training Workshops (none planned)
Public Education Events (target for 2010=2; cumulative total=13)
DNA barcodes (target for 2009=1,000; cumulative total=7,000)
	
	●
	

	Increased taxonomic capacity: at least 50 new zooplankton taxonomists or parataxonomists resulting from CMarZ training workshops. 
	
	●
	

	Successful implementation of automated DNA-based analysis of species diversity and abundance for routine laboratory-based taxonomic analysis of zooplankton samples.
	
	●
	

	CMarZ large-format book of photographs
	
	●
	Will need to find funding and publisher; images are not copyrighted. 


Category 8: Outreach and Education; Recognition

Questions to consider: When might you expect or seek mass media coverage of work of your project?  In what type of media and parts of the world would coverage be most useful?  When will you take action to lift your project’s visibility to the general public and specific target audiences (e.g., politicians)?  When will you arrange key briefings? Exhibitions? When will you aim to incorporate findings from your project into educational endeavors such as textbooks?  When do you expect maximum interaction with educators at various levels?  What would be indicators of educational impact? When do you expect major upgrades of your project website(s)?  What recognition (awards, prizes, endorsements) of your project would be most helpful?  

2008

	Milestone
	Timeframe
	Status
	Comments

	Cumulative target for media coverage: 150 articles
	
	●
	

	Taxonomic Training Workshops: target 5 workshops in 2008 with 50 participants, bringing cumulative CMarZ total to 20 workshops and >350 participants.  
	
	●
	CMarZ will not provide funding for Workshops during 2008. Funding re-directed to Synthesis efforts. 

	Public events: target 2 events for general audiences and/or school teachers and children.
	
	●
	


2009

	Milestone
	Timeframe
	Status
	Comments

	Cumulative target for media coverage: 175 articles
	
	●
	

	Taxonomic Training Workshops: target 4 workshops in 2009 with 40 participants, bringing cumulative CMarZ total to 24 workshops and >400 participants.  
	
	
	CMarZ will not have funding for Workshops during 2009. Funding re-directed to Synthesis efforts.

	Public events: target 3 events for general audiences and/or school teachers and children.
	
	
	


2010

	Milestone
	Timeframe
	Status
	Comments

	Cumulative target for media coverage: 200 articles
	
	●
	

	Public events: target 2 events for general audiences and/or school teachers and children.
	
	
	


Category 9: Data Management

Questions to consider: When will you take steps (both on the part of your project and on OBIS’ part) to get data into OBIS?  What might be the number of records in OBIS from your project at the end of each year?  What other data management tools do you expect to develop or adopt, and when?  What measures of use, such as traffic or downloads, of data will be used as indicators of successful data quality and management? When did you assign a Liaison to OBIS from your project?  What can be done to improve the process of interaction with OBIS? When will you resolve issues of archiving and access, including to data or information that might not go into OBIS?
2008

	Milestone
	Timeframe
	Status
	Comments

	3,000 specimen records and DNA barcodes
	
	●
	Database growth slower than anticipated due to slow contributions of analyzed data, including DNA barcodes, from CMarZ participants.

	100 CMarZ Species Pages
	
	●
	Will re-evaluate planned approach to Species Pages to take better advantage of Encyclopedia of Life effort.


2009

	Milestone
	Timeframe
	Status
	Comments

	6,000 specimen records and DNA barcodes; 300 species pages
	
	●
	Anticipated continued slow progress due to difficulty of obtaining identified specimens of rare species; difficulty and expense of sampling from remote ocean regions; small number of taxonomic experts who can contribute Species Pages.


2010

	Milestone
	Timeframe
	Status
	Comments

	7,000 specimen records and DNA barcodes; 500 species pages
	
	●
	CMarZ expects to meet our overall project goals by the 2010 end date, and will redirect effort and resources as necessary to meet our target numbers.


Category 10: Synthesis

Questions to consider: What steps will your project take to integrate its data and findings into a global picture of marine life in your biogeographic realm?  How will your project contribute to the overall CoML synthesis in 2010 and what needs to be done to prepare for that?  Have you assigned a schedule for work with FMAP and a Liaison to FMAP to see the work through?  Have you identified the limits to your knowledge (KUU)? Have you given thought to the Reporting Framework proposal?  Have you finalized your Synthesis Plan?  What other projects might you work with for even broader synthesis and understanding?  Are you preparing visualization tools that will allow efficient communication of large amounts of information?
2008

	Milestone
	Timeframe
	Status
	Comments

	DNA barcoding of zooplankton - review paper (Oceanography or 2nd Barcode of Life Conference Symposium volume)
	2008
	●
	

	CMarZ Steering Group meeting, associated with AGU/ASLO Ocean Sciences Meeting in Florida 
	9-10 March 2008
	●
	

	Special Session, Global Patterns of Holozooplankton Biodiversity” at AGU/ASLO Ocean Sciences Meeting in Florida
	2-7 March 2008
	●
	

	Data management and synthesis workshop for CMarZ Steering Group members who are major data contributors (Woods Hole, MA USA; May 2007)
	June 2008
	●

	Scheduling conflicts for database management team, database entry additions slower than anticipated.

	CMarZ small group meetings and regional workshops


	July 2008
	●

	Funding shortfalls (due to fieldwork opportunities) may delay Synthesis activities into 2009.


2009

	Milestone
	Timeframe
	Status
	Comments

	CMarZ participation in CoML KUU workshop in Long Beach, CA. 
	February 2009
	●
	

	Synthesis planning workshop with selected CMarZ Steering Group members and other CoML field project representatives 
	TBA
	●
	

	Numerical or population dynamic modeling effort integrated into CMarZ data analysis and synthesis goals.  


	TBA
	●
	

	CMarZ Special Symposium Volume, with compilation of papers from ASLO 2008 Ocean Sciences symposium


	Late 2009
	●
	

	Target 90% data completion for CMarZ databases; 300 CMarZ Species Pages


	Late 2009
	●

	Species Pages added slowly due to lack of expert taxonomist submitters.

	Americas, Asia, Europe, and Africa Regional synthesis reports completed


	Late 2009
	●
	

	CMarZ Steering Group meeting to review of draft synthesis report 
	Late 2009
	●
	

	Synthesis leadership team meeting, review and integration of regional reports, preparation of summary synthesis report.
	Late 2009
	●
	

	CMarZ Special Session at International Meeting (e.g., ICES)


	September 2009
	●
	


2010

	Milestone
	Timeframe
	Status
	Comments

	Final CMarZ Synthesis Report Submitted to CoML


	January 2010
	●
	

	Publication of a CMarZ book on marine zooplankton for children and/or general audiences.
	TBA
	●
	

	Second CMarZ Special Symposium Volume with compilation of papers from special session at ICES or other international scientific meeting.


	Late 2010
	●
	

	CoML finale event in London, UK.
	October 2010
	●
	


APPENDIX C. CMarZ Future Plans for Expeditions & Analysis (2008 – 2010)

Future CMarZ field work can be divided into several distinct types, which together will meet the project goal of a global biodiversity survey of holozooplankton.  First, dedicated CMarZ cruises are planned and proposed that entail comprehensive biodiversity surveys, frequently now with at-sea taxonomic analysis and DNA barcoding.  Second, collection of samples from ships of opportunity will be used to fill geographic and taxonomic gaps in our sampling plan.  And third, time-series collections from established sites will be encouraged and facilitated to allow analysis of any impacts of climatic or environmental variation over time.  Our plans for each type of field work are explained briefly here.

Dedicated CMarZ biodiversity surveys

· Southeast Asia and Northwest Pacific Ocean: Proposed comprehensive survey of zooplankton biodiversity. Collections will be made using nets, ROVs, and submersibles, as part of a field effort to be proposed to the Japan Society for the Promotion of Science.  Proposed cruise dates are Winter 2008 to Spring 2009. [CMarZ contact: Shuhei Nishida]

· Western Pacific Ocean: Proposed cruise and project titled, “Structure and biodiversity in deep-sea pelagic ecosystems in Southeast Asian marginal seas: Census of Marine Zooplankton Asian regional study”. Sampling to 5,000 m with IONESS-1, DSRV, Deep-tow system, Norpac net, ORI-net, IKMT, baited trap. Formalin/alcohol fixation. Day/night sampling. Morphological/genetic analysis.  Dedicated CMarZ cruise in the Philippine, Celebes, Sulu Seas during 2008 (to be proposed). [CMarZ contact: Shuhei Nishida]

· Southwest Pacific Ocean:  Planned and proposed zooplankton sampling off Northwest Australia during 2008. [CMarZ contact: Dhugal Lindsay]

· Northeast Pacific Ocean: Zooplankton sampling using trawls and ROVs in deep-waters off southern California and Washington. Planned and proposed collaboration with Ocean Research Institute, University of Tokyo, Japan. [CMarZ contact: Eric Theusen]

· South Atlantic Ocean: Sampling in the Benguela Upwelling region during March/April 2008 from the R/V Merian will be done using a Multinet to sample down to the sea floor at the shelf and to 1,000 m at slope and oceanic stations.  Project leader is Holger Auel from the University of Bremen, Germany. [CMarZ contacts: Sigrid Schiel and Hans Verheye]

· Northwest Pacific Ocean: Planned and proposed zooplankton sampling off Sanriku area during 2008. [CMarZ contact: Ryuji Machida]

Collection of samples from cruises of opportunity
· CMarZ will continue to have zooplankton samples collected along the Seward Line (Gulf of Alaska, Noreast Pacific Ocean), with regular cruises now planned for 2008 and beyond.  Funding has been renewed, along with about $250K in shiptime support.

· Southeastern Pacific Ocean: COPAS Center research focused on upwelling dynamics and pelagic communities in the Eastern South Pacific. Multinet tows to 1000m during March-June 2008. [CMarZ contact: Rubén Escribano]

· Southern Ocean: From October 2007 to March 2008, a cruise from China to Antarctica will be completed in conjunction with Chinese National Antarctic Research Expedition (CHINARE). Investigation on the structure and function zooplankton community in the Southern Ocean Ecosystem will be carried out during this period. [CMarZ contact: Song Sun]
Time-series stations for zooplankton collection

· Southeast Pacific. COPAS Time-series near Concepcion, Chile.  Time series study started in 2002 and currently ongoing on a monthly scale over the shelf and seasonal at continental slope off Concepcion, Chile (36° S).  Sampling will be done by stratified Tucker Trawls to 600m during some months. [CMarZ contact: Rubén Escribano]

· Northeast Atlantic Ocean: Annual time-series surveys during December each year to the Faroe-Shetland Channel region.  Zooplankton samples are preserved in ethanol and frozen in liquid nitrogen. [CMarZ contact: Steve Hay]

OBIS Report

Project Title: Census of Marine Zooplankton (CMarZ)

Name of Project Liaison to OBIS

Robert Groman

Full Mailing Address

Department of Biology (MS#38)

Woods Hole Oceanographic Institution

Woods Hole, MA 02543

Phone: (508) 289-2409     FAX: (508) 457-2169     E-mail: rgroman@whoi.edu
1. Has the person responsible for liaison with OBIS from your project been in communication with OBIS? 

Yes, there is regular communication between the CMarZ data management team, including Bob Groman, Dicky Allison, and Nancy Copley and OBIS.

2. Has dialogue begun with OBIS on how the OBIS portal may benefit your project (e.g. through personal communication to the OBIS Chair or by answering questionnaires)?  

Yes, there is regular communication between the CMarZ data management team, including Bob Groman, Dicky Allison, and Nancy Copley and OBIS.  CMarZ data managers received funding with the OBIS portal specialists for establishing this integration.

3. Please provide numbers on the following as published through OBIS at this time:

	Published in OBIS
	Number
	Date published (month, year)

	a) Datasets
	1
	October 2003 

	b) Species with location data
	45
	October 2003 

	c) Unique locations
	51
	October 2003 

	d) Total species by location records
	114
	October 2003 


4. Please provide numbers on following as projected to be published through OBIS and indicate, to the best of your knowledge, when these will published (Month and Year):

	To be published in OBIS
	Number
	Anticipated date (month, year)

	a) Datasets
	3
	2 by 12/06, 4th by 12/07

	b) Species with location data
	
	

	c) Unique locations
	
	

	d) Total species by location records
	
	


5. How many species do you expect your project to observe and/or collect as part of CoML-related efforts through 2010?  Ultimately, how many new species would you estimate may be described as a result of CoML activities, even if this work continues beyond 2010?

We estimate collection, morphological identification, and DNA barcoding of up to 7,000 species. We speculate that CMarZ efforts may result in a doubling of the number of known holozooplankton species.

6. Has discovery metadata been provided directly to OBIS for each dataset published?

Yes, in all cases.

7. Are there any particular difficulties in publishing data through OBIS?

We have initiated efforts to provide a direct, SQL-like, interface to our JGOFS/GLOBEC data which will open up additional data to OBIS.  Also, one of the new datasets referred to in 4a above is stored in a MySQL database.  In working with the DiGIR interface I was surprised that it did not support accessing the required data from multiple tables.  The proposed solution is to define a separate VIEW.  Unfortunately, DiGIR compatibility with the newest release of MySQL, version 5, needed to create views, has not been fully tested yet.  

It has also proven difficult to complete our testing of the direct DiGIR interface to our data system.  However, we anticipate successful completion of the testing by December 2007 at which time a significant number of U.S. GLOBEC species data will be made accessible and published through OBIS.
8. Are you using any controlled vocabularies in your data management (e.g., taxonomic reference lists, gazetteer/locality names standard list, habitat types, biological sampling protocol, physical oceanography parameters, etc.)?  If so, please list these below and indicate how/where they originated (e.g., in-house or via another source – list source). This information is essential for data integration.

We use our in-house U.S. GLOBEC defined thesaurus (http://globec.whoi.edu/globec-dir/thesaurus.html) for our controlled vocabulary, supplemented when necessary by other taxonomic references used by the Marine Biological Laboratory’s uBio project.

9. What ecological information are you recording in your data management system (e.g., habitat type, temperature, salinity, pH, nutrients, etc.)?  And would you be willing to share this with OBIS? This information will help OBIS design an interface to help link species to habitats and ecosystems.

Depending on each specific data set, we record environmental data, either along with the biological sample or separately.  Typically, the data include water temperature, salinity and sometimes nutrient information.  Also, meteorological information is also recorded at the sea surface.

	This information is for internal use only and will not be disseminated to the public.
	
	

	CMarZ Appendix E. Current Funding 2007
	
	
	
	

	Please list all new funding (as of August 2006) you consider to support for this project. 

	Sponsor
	Private or Government Funds
	PI(s)
	Award title or objective
	Amount (USD)
	Year of Award
	Term of Award (Years)

	Japan Society for the Promotion of Science (JSPS)
	Independent administrative institution (quasi-governmental)
	Shuhei Nishida
	Biodiversity of zooplankton in SE Asia
	$40,000/yr
	2007
	2001-2010

	University of Tokyo
	National University Agency
	Shuhei Nishida
	Data Integration and Assimilation System
	$40,000/yr
	2007
	2006-2010

	Ministry of Education, Science, Culture, and Sports (MEXT)
	Government
	Shuhei Nishida
	Dynamics of Greenhouse Gasses
	$15,000/yr
	2007
	1993-

	University of Concepcion
	Goverment
	Ruben Escribano
	FONDAP Program
	$70,000/yr
	2007
	5 years

	National Science Foundation
	USA government
	Ann Bucklin, Tracey Sutton
	Trophic ecology of mid-Atlantic fishes
	$250,000
	2006
	3 years

	NOAA -Ocean Exploration
	USA government
	Peter Wiebe, Ann Bucklin, Larry Madin
	Zooplankton Biodiversity in Tropical/Subtropical Atlantic Ocean Waters
	$400,000
	2006
	2 years

	 
	USA government
	Russell Hopcroft
	Continued sampling for US GLOBEC Seward Line in the Gulf of Alaska
	$200,000/yr
	2006
	Continuing

	National Science Foundation
	USA government
	Larry Madin, Ann Bucklin
	Morphological and molecular phylogeny of the Tunicata
	$400,000
	2006
	2 years

	Ministry of Science and Technology, China
	China Government
	Song Sun
	The role of the zooplankton functional groups in the food web
	$250,000
	2007
	5 years

	 
	German Government
	Sigid Schiel
	Renewal: Science for the Protection of Indonesian Coastal Marine Ecosystems (SPICE) 
	N/A
	2007
	3 years


	Appendix F. Future Funding Needs
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	The information collected below is for internal use only and will not be disseminated to the public.
	 
	 
	 
	 
	 
	 
	 
	 

	Anticipated Future Funding Needs
	 
	 
	 
	 
	 
	 
	 
	 

	Please indicate the amount of support needed each year for the following tasks. Indicate currency used, but, if possible, report in US Dollars.
	 
	 
	 
	 
	 
	 
	 
	 

	Year
	Personnel / Salary
	Project Management / Meetings
	Field Activities / Cruises
	Sample analysis / Taxnonomy
	Data Management / OBIS
	Synthesis, Publications & Reports
	Education & Outreach
	Total Needed

	2008
	$700,000 
	$300,000 
	$1M
	$500,000 
	$250,000 
	$100,000 
	$150,000 
	$3M

	2009
	$700,000 
	$300,000 
	$1M
	$500,000 
	$250,000 
	$250,000 
	$150,000 
	$3M

	2010
	$700,000 
	$300,000 
	$1M
	$500,000 
	$250,000 
	$250,000 
	$150,000 
	$3M

	Beyond 2010 (annual estimate)
	$700,000 
	$300,000 
	$1M
	$500,000 
	$250,000 
	$100,000 
	$150,000 
	$3M


	Appendix G. Ship-time Report
	 
	 
	 
	 
	 

	Ship-time is one of the biggest costs of the program, often not reflected in the Funding Reports. We hope to collect this information in order to improve our estimates of how much money has been raised by the CoML projects.
	 

	Note: This list is incomplete pending receipt of information; CMarZ cruises are listed in the 2007 Annual Report and Appendix C.
	 
	 

	 
	 
	 
	 
	 
	 

	Ship or Boat Name
	Size / Class
	Operator, Country
	Dates of Cruise
	Ship Days Used
	P.I.

	FRS Algoa
	 
	S. Africa (?)
	30 Aug. - 29 Oct. 2007
	60
	Verheye

	?
	 
	China
	February-07
	 
	Sun

	?
	 
	China
	March-07
	 
	Sun

	?
	 
	China
	April-07
	 
	Sun

	?
	 
	China
	May-07
	 
	Sun

	?
	 
	China
	June-07
	 
	Sun

	?
	 
	China
	July-07
	 
	Sun

	?
	 
	China
	August-07
	 
	Sun

	?
	 
	China
	April-07
	 
	Sun

	?
	 
	China
	June-07
	 
	Sun

	?
	 
	China
	August-07
	 
	Sun

	?
	 
	China
	October-07
	 
	Sun

	?
	 
	China
	November-07
	 
	Sun

	 
	ice breaker
	China
	Oct. 07 - Mar. 08
	>121
	Sun

	Polarstern
	ice breaker
	AWI, Germany
	 
	 
	Schiel

	Polarstern
	ice breaker
	AWI, Germany
	 
	 
	Schiel

	Polarstern
	ice breaker
	AWI, Germany
	 
	 
	Schiel

	Polarstern
	ice breaker
	AWI, Germany
	26 Oct. - 26 Nov. 
	30
	Schiel

	Vidal Gormaz
	60 m/RV
	COPAS/ Chile
	January/March 2008
	20
	Escribano

	Tansei-Maru
	coastal
	Japan
	10 Apr. - 13 Apr. 2007
	4
	Nishida

	Tansei-Maru
	coastal
	Japan
	16 Apr. - 22 Apr. 2007
	14
	Nishida

	Tansei-Maru
	coastal
	Japan
	2 May - 5 May 2007
	4
	Nishida

	Tansei-Maru
	coastal
	Japan
	8 May - 15 May 2007
	8
	Nishida

	Tansei-Maru
	coastal
	Japan
	30 Jul. - 2 Aug. 2007
	4
	Nishida

	Hakuhou-Maru
	4,000 tons
	Japan
	3, Apr. - 8, Jun. 2007
	67
	Nishida

	Kairei
	Support ship ROV Kaiko 7000
	Japan
	Nov. Dec. 2008 (submitted)
	 
	Nishida

	?
	?
	 
	Sept. 2006
	?
	Hopcroft

	?
	?
	 
	May 2007
	?
	Hopcroft

	?
	?
	 
	Sept. 2007
	?
	Hopcroft
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