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1. Introduction 

The Circumpolar Biodiversity Monitoring Program (CBMP) is an Arctic Council endorsed initiative, led 
by Canada, to harmonize biodiversity monitoring efforts across the Arctic in order to improve detection 
and reporting of trends in Arctic biodiversity. The program’s mission is “to strive for conservation of 
biological diversity, and to provide information to the indigenous peoples of the Arctic, other Arctic 
residents, and stakeholders inside and outside the region on the sustainable use of the region’s living 
resources”1. The CBMP is a coordinating entity for: 

· existing Arctic biodiversity monitoring programs; 

· initiating new programs to address gaps; 

· data gathering and data analyses; and 

· coordinating the communication of results. 
 
The CircumArctic Rangifer Monitoring and Assessment Network (CARMA) is a second Arctic Council 
endorsed initiative to create a monitoring network of all wild Rangifer subspecies. The program’s mission 
is “through cooperation, both geographically and across disciplines, to monitor and assess the impacts of 
global change on the human/Rangifer system across the CircumArctic”2. More specifically, its goal is to 
be: 

· a collaboration among communities, scientists, and governments to exchange information on the 
environment, and status and use of wild Rangifer populations across the north; 

· a means of synthesizing existing information from community monitoring, climate stations, remote 
sensing, field studies, socio-economic studies and development activity; 

· a source for reporting standard methods and protocols currently being used to monitor populations, the 
environment and the human activities within the human-Rangifer system; 

· a way of reporting on the status and changes in the human-Rangifer system. 
 
For CARMA and CBMP to be successful, a large amount of information, in a wide variety of formats, 
must be coordinated. It is envisioned that each of these two networks will be accessed through a web 
portal; furthermore, the CARMA network will be one of several regional and/or global networks feeding 
into the CBMP network (see Figure 1). 

                                                      
1 Current CBMP web site : arcticportal.org/en/caff/cbmp 
2 Current CARMA web site: www.rangifer.net/carma  
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Figure 1. Conceptual model of the CBMP portal, showing the relationship between CBMP and CARMA. 
Adapted from Mike Gill (2007). 

 
A key challenge in developing CARMA and CBMP will be managing the data associated with each of 
these networks; in particular, managing the flow of data into and between them. A roadmap for data 
management—referred to here as a data management framework—will be critical in creating the 
foundation on which each of these networks will be developed. 
 
The following report provides an overview of the recommended data management framework for each of 
CARMA and CBMP. The remainder of this document is structured as follows: 
· Section 2 provides a functional description of the proposed data management framework, including the 

framework’s objectives, its anticipated users, and the functions it will perform; 
· Section 3 provides design recommendations for the framework, including a review of existing standards 

and a recommended application architecture. 
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2. Functional Requirements 

Framework Objectives 

The objective of the data management framework is to guide the development of procedures and 
protocols for the storage, exchange and analysis of data within the CARMA and CBMP networks. 
 
Additional objectives of the data management framework include: 

· Identifying the breadth of possible inputs, in order to ascertain the range of data holdings that might 
need to be accommodated in the framework; 

· Identifying associated networks, in order to understand the interoperability of CARMA, CBMP and 
other regional/global networks; 

· Specifying the procedures and protocols associated with the transfer and storage of both data and 
metadata. 

 

Anticipated Framework Users 

Once fully developed, there are a number of potential users of the CARMA and CBMP data management 
frameworks. 
 

1. Data providers. Providers of data to either the CARMA or CBMP networks will be key users of the 
data management framework. Researchers who are members of the CARMA and CBMP networks 
will be expected to use the framework to guide how they store and format data they wish to share. In 
some cases this responsibility will lie directly with the researchers themselves; in other cases the 
researchers may have data administrators within their organization acting on their behalf. Table 1 
provides an indication of the range of data providers the CARMA framework must consider; a more 
detailed description of the CARMA data holdings is provided in Appendix B.  

 

Table 1. Possible CARMA data providers and their key datasets. 

Dataset Holder Agency Dataset Title 

Tara Wertz Arctic National Wildlife Refuge, 
Alaska 

Porcupine Caribou Herd Seasonal Telemetry Locations 

Caribou Body Condition Data Set 

Caribou GIS Database 

CARMA Web Site Database 

Wendy Nixon Canadian Wildlife Service, 
Whitehorse 

Calving Ground Characteristics 

Satellite Tracking Data 

Calving Ground Surveys 

Historical Calving Ground Survey Data 

Body Condition 

Historical Spring/Fall Composition Data 

John Nagy Government of Northwest 
Territories, Department of 
Environment and Natural 
Resources 

Photocensus Population Surveys 

Steeve Cote Université Laval haven't yet decided which data holdings will be part of CARMA 
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Dataset Holder Agency Dataset Title 

Vincent Brodeur Le ministère des Ressources 
naturelles et de la Faune, 
Quebec 

No decision yet as to which data holdings will be part of 
CARMA 

Don Russell Canadian Wildlife Service, 
Whitehorse 

Caribou Monitoring Access Database 

Porcupine Caribou Herd Calving Sites Brad Griffith USGS, University of Alaska, 
Fairbanks Daily Locations of Porcupine Caribou Herd Calves 

Satellite Telemetry for Bathurst Herd 

Composition Counts  

Transect Counts 

Anne Gunn Government of Northwest 
Territories, Department of 
Environment and Natural 
Resources 

160. Gunn, A., J. Lee and B. Elkin. 2005. Catalog of Data Files 
for Caribou Collections (Morphologic Measurements, 
Parasitology, Contaminants) 84pp (PDF = 1108 KB) 

Satellite Tracking Data for the Western Arctic Caribou Herd 

Calving Ground Surveys for the Western Arctic Herd 

Aerial Direct Count Photo Extrapolation Data 

Fall Range-wide Survey Data 

Collar Deployment Data 

Fall Herd Composition Count Data 

Spring Range-wide Survey Data 

Overwinter Caribou Distribution Data 

Spring Herd Composition Count Data 

Jim Dau Alaska Department of Fish and 
Game, Kotzebu, Alaska 

Caribou Harvest Data 

Newfoundland and Labrador George River Herd Satellite 
Telemetry Database 

Rob Otto Government of Newfoundland 
and Labrador, Environment 
and Conservation Newfoundland Caribou Jaw Database 

Arctic Borderlands Ecological Knowledge Community-based 
Monitoring Database 

Arctic Borderlands 
Ecological 
Knowledge Co-op 

University of Alaska, Fairbanks 

Western Arctic Herd Caribou Body Condition Studies 

Natasha Thorpe Golder Associates, Victoria, 
B.C. 

Tuktuk and Nogait Project  

Porcupine Caribou Telemetry 

Late Winter Composition Counts 

Porcupine Caribou Capture Data 

Caribou Harvest Estimates 

Satellite Telemetry for the Porcupine Caribou Herd 

Porcupine Caribou Herd Body Condition Monitoring 

Hunter Check Station and Questionnaire Data 

Dorothy Cooley Yukon Government, 
Department of Enviroment 

Snow Characteristics in Northern Yukon 

Kivalliq Caribou Monitoring Program 

Kivalliq Caribou Survey Database 

Kivalliq Wildlife Observation Database 

Kivalliq Ecological Land Classification Program (points) 

Kivalliq Caribou Survey Database (transect polyline) 

Mitch Campbell Government of Nunavut, 
Department of Environment - 
Wildlife Division, Arviat 

Kivalliq Caribou Survey Database (transect points) 
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Dataset Holder Agency Dataset Title 

Kivalliq Caribou Monitoring Program Spatial Extents 

Kivalliq Ecological Land Classification Program 
(polygons/raster) 

 

2. Data consumers. In general, there would be no need for consumers of summary data from each of 
the network portals to have any understanding of the data management framework; dissemination of 
summary data from each network’s portal would generally occur in formats that are readily 
understood by non-specialists (e.g. graphs, maps, etc.). However some advanced data consumers, 
particularly those who are accessing data in a more primitive format (who may also be data 
providers), may need to understand the framework’s protocols in order to make use of the data they 
might download from a portal.  

3. CARMA and CBMP portal administrators. Another class of framework users includes those with 
responsibility for administering the CARMA and CBMP network portals. With responsibility for 
developing the software to handle each portal’s data exploration and sharing requirements, these 
administrators will rely heavily on the protocols and procedures of the framework; they will also 
likely be responsible for publishing and revising the framework itself. 

4. Other CBMP-related network administrators. A final class of possible framework users includes 
those with responsibility for administering other regional and global monitoring networks that, like 
CARMA, might feed into the CBMP. These administrators would need to understand the CBMP data 
management protocols and procedures in order to effectively exchange data with the CBMP. Possible 
networks with which the CBMP may interact are listed in Table 2. 

Table 2. Review of existing global networks. 

Name Description 

Global Biodiversity Information 
Facility (GBIF) 
www.gbif.org 

International portal that is working to make the world's biodiversity data accessible 
over the internet. Connects to over 200 other regional and national networks. The 
GBIF portal provides access to two kinds of data: 
1. Taxonomic names – over 983,000 scientific names are represented in the 

electronic catalogue 
2. Specimens and observations - many of these relate to specimens in natural 

history museums and herbaria around the world, or to living cultures of micro-
organisms, but at least a third come from observations of wild organisms. 

Canadian Biodiversity 
Information Network (CBIN) 
http://www.cbin.ec.gc.ca/  

The Canadian Biodiversity Information Network (CBIN) was developed by 
Environment Canada in 1996 to deliver information on Canadian biodiversity. The 
goal of CBIN is to increase public awareness about biodiversity and national level 
implementation of the Convention on Biological Diversity (CBD) and to enhance 
information-sharing with partners and international Parties to the CBD.  
 
CBIN contains biodiversity-related policy papers on a wide range of topics, 
including:  
1. Canadian activities to implement the CBD and the Canadian Biodiversity 

Strategy;  
2. Upcoming national and international meetings and events;  
3. What the public can do to protect biodiversity;  
4. Reference material. 
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Name Description 

Canadian Biodiversity 
Information Facility (CBIF) 
www.cbif.gc.ca  

The Canadian Biodiversity Information Facility (CBIF) is a Canadian government 
network designed to feed directly into the GBIF. The CBIF portal has developed the 
following tools: 
1. Integrated Taxonomic Information System – catalogue of scientific and 

common names that will eventually include all species found in Canada, The 
United States, and Mexico. 

2. Species Access Canada – catalogue of Canadian specimen collections 
3. Online mapping – suite of online GIS applications that can be used to map 

point coordinates for Canada, view and clean data point coordinates for 
Canada and the world, and map GBIF occurrence data directly from the GBIF 
data portal. 

The CBIF is aimed primarily at scientists, and provides access to three kinds of 
data: 
1. Taxonomic names (linked to GBIF) 
2. Specimens and observations (linked to GBIF) 
3. Photographs, distribution maps, identification guidance, and other information 

including links to monographs and species-specific information elsewhere on 
the Internet. 

Canadian Information System 
for the Environment (CISE) 
http://www.cise-scie.ca/  

The vision set out for the Canadian Information System for the Environment (CISE) 
involved a comprehensive portal, or gateway, to environmental information. This 
includes raw data, interpreted information, indicators, reports, and standards. The 
ultimate goal of this vision was to provide useful, integrated, environmental 
information in support of decision making for all Canadians. At present, however, its 
portal contains only basic background information on the project, and a link to the 
Geoconnections search portal for metadata searches. 

National Biological Information 
Infrastructure (NBII) 
www.nbii.gov  

The NBII is a web portal, managed by the U.S. Geological Survey's Biological 
Informatics Office, which provides access to a wide range of data and reports on 
U.S. biological resources. NBII links biological databases, information products, and 
analytical tools maintained by NBII partners and other contributors in government 
agencies, academic institutions, non-government organizations, and private 
industry. This portal deals with wide variety of data, mostly focused on the U.S., and 
is aimed at both public and scientists; the types of information include: 

1. Biocomplexity Thesaurus - terminologies and term relationships in the 
fields of biology, ecology, environmental sciences, and sustainability. 

2. Conferences - chronological and topical displays of local, regional, 
national, and international conferences. 

3. Expertise - searchable online directories of biological, ecological, and 
taxonomic experts.  

4. Inventory & Monitoring - metadata regarding information to assess status 
and detect change in natural resources and natural processes; this 
includes links to both reports and datasets. 

5. NBII Publications Library - NBII produces a wide variety of publications, 
including white papers, proceedings, fact sheets on products and services, 
and a quarterly newsletter. 

At present, the major thematic categories for the NBII portal include the following: 
1. Plants, animals & organisms (amphibians, botany, fisheries and aquatic 

resources, museum collections, systematics) 
2. Habitats (coral reefs, desert, forest, montane, prairie, tundra, wetland) 
3. Ecological topics (bird conservation, fire ecology and management, 

genetic diversity, invasive species, pollinators, threatened and endangered 
species, wildlife diseases) 

Interagency Taxonomic 
Information System (ITIS) 
www.itis.gov  

ITIS is a U.S.-based database of taxonomic information, with links to both the NBII, 
CBIF and the GBIF. It’s focus is on the U.S., Canada and Mexico. It stores 
information on species names and their hierarchical classification. 
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Name Description 

Global Change Master 
Directory (GCMD) 
http://gcmd.nasa.gov  

The GCMD is a web portal, developed by NASA, which allows users to locate and 
obtain access to earth science data sets and services relevant to global change and 
Earth science research. The GCMD is structured such that organizations can create 
their own domain-specific portals within the larger GCMD framework. An example is 
their prototype global IPY portal. A proposal currently exists to also create a 
Canadian Master Directory for IPY. 
The GCMD provides access to more than 19,000 earth science records, each of 
which falls into one of two categories: 

1. Metadata regarding datasets – major categories include the following: 
a. Agriculture (e.g. soils, agricultural plant science) 
b. Atmosphere (e.g. atmospheric temperature, atmospheric winds)   
c. Biological Classification (e.g. animals/vertebrates, 

animals/invertebrates)   
d. Biosphere (e.g. ecological dynamics, aquatic ecosystems) 
e. Climate Indicators (e.g. teleconnections, drought/precipitation 

indices)   
f. Cryosphere (e.g. snow/ice, sea ice) 
g. Human Dimensions (e.g. environmental impacts, boundaries) 
h. Land Surface (e.g. soils, topography) 
i. Oceans (e.g. ocean temperature , ocean chemistry) 
j. Paleoclimate (e.g. ocean/lake records , land records) 
k. Solid Earth (e.g. rocks/minerals , geodetics/gravity)   
l. Spectral/Engineering (e.g. visible wavelengths , infrared 

wavelengths) 
m. Sun-Earth Interactions (e.g. solar activity , 

ionosphere/magnetosphere dynamics) 
n. Terrestrial Hydrosphere (e.g. surface water , water quality/water 

chemistry) 
2. Description of services – categories include: 

a. Data Analysis and Visualization (e.g. GIS, Visualization/Image 
Processing) 

b. Data Management / Data Handling (e.g. Archiving, Reformatting, 
Sub/Supersetting)   

c. Education / Outreach (e.g. Curriculum, Interactive Programs, 
more ...   

d. Environmental Advisories (e.g. Fire, Health, Hydrological, 
Weather / Climate)   

e. Hazards Management (e.g. Mitigation, Recovery/Relief, 
Response)  

f. Metadata Handling (e.g. Authoring Tools, Data Discovery, 
Transformation / Conversion)   

g. Models (e.g. Digital Elevation/Digital Terrain Models, Component 
Process Models)   

h. Reference and Information Services (e.g. Bibliographic, Virtual 
Reference Desks, Subscription Services)  
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Name Description 

The Knowledge Network for 
Biocomplexity (KNB) 
http://knb.ecoinformatics.org  

The Knowledge Network for Biocomplexity (KNB) is a network intended to allow 
scientists to discover, access, interpret, integrate and analyze complex ecological 
data from a highly-distributed set of field stations, laboratories, research sites, and 
individual researchers. The key partners in its development include the National 
Center for Ecological Analysis and Synthesis (University of California Santa 
Barbara), Texas Tech University, San Diego Supercomputer Center and the Long 
Term Ecological Research Network. 
The network and its associated protocols are designed specifically to handle a very 
wide range of ecological data – particularly data in tabular format. The KNB network 
is different from the other sites, in that it is focused exclusively on data holdings; in 
addition, the network captures both metadata and (optionally) the datasets 
themselves. At present the network includes the following partners: 

· National Center for Ecological Analysis and Synthesis (NCEAS)  

· Long Term Ecological Research Network (LTER)  

· Partnership for Interdisciplinary Studies of Coastal Oceans (PISCO)  

· Organization of Biological Field Stations (OBFS)  

· University of California Natural Reserve System (UC NRS)  

· Ecological Society of America (ESA)  

· Santa Barbara Coastal LTER  

· Kruger National Park (KNP), South Africa  

· Long-term Individual based Time Series (LITS) project, UK  

· Electronic Tagging Data Repository, Pelagic Fisheries Research Program 
(PFRP)  

· Windsor-Essex Environmental Metadata System (WEEMS), Ontario, Canada  

· Taiwan Ecological Research Network (TERN)  

· Taiwan Forestry Research Institute (TFRI)  

· Borer Seabloom Lab Data Repository, Oregon State University (OSU) 
Canadian Geospatial Data 
Infrastructure (CGDI) 
www.geoconnections.org  

A Canadian government portal ( referred to as Geoconnections) that provides 
online access to geospatial information (i.e. maps and satellite images) from a 
network of primarily Canadian data providers.  Metadata is captured for the 
following types of data sources: 

1. Thematic maps; 
2. Topographic data; 
3. Satellite imagery; 
4. Aerial photography; 
5. Canadian geomatics organizations that offer geospatial data, data 

products and services; 
6. geographic services (e.g. consulting, data acquisition, processing). 

Ecological Monitoring and 
Assessment Network (EMAN) 
http://www.eman-
rese.ca/eman/datamanage.html  

Environment Canada’s EMAN Data Management System is an on-line tool for 
partners to enter, access, view, manage, search and share data related to the 
EMAN standardized ecosystem monitoring protocols. A prototype system currently 
allows partners to upload their EMAN monitoring data, for a subset of the program’s 
protocols, to a central database. This data is then searchable by the public. EMAN 
metadata is also shared with the NBII. 
Data currently captured through the EMAN site includes: 

1. Terrestrial vegetation Biodiversity Monitoring Data 
2. Tree health data 
3. Road call count data 
4. Backyard call count data 
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Name Description 

Global Population Dynamics 
Database 
http://cpbnts1.bio.ic.ac.uk/gpdd/  

The Global Population Dynamics Database was constructed by researchers at the 
NERC Centre for Population Biology (funded by the UK Natural Environment 
Research Council), in collaboration with the National Center for Ecological Analysis 
and Synthesis, Santa Barbara (funded by the USA National Science Foundation), 
and the Department of Ecology and Evolution, University of Tennessee. 
This site has a central database which contains nearly 5000 time series of animal 
and plant population data from around the world. 

Global Earth Observation 
System of Systems (GEOSS) 
http://www.epa.gov/geoss/   

GEOSS is envisioned as a large national and international cooperative effort to 
bring together existing and new hardware and software, making it all compatible in 
order to supply data and information at no cost. At present the GEOSS portal 
appears to contain only U.S. EPA-related information: in particular, it provides 
metadata on over 200 measurement and monitoring datasets, models, decision 
support tools, and programs with which EPA is involved. Thematically, this includes 
metadata on: 

1. Air 
2. Water 
3. Land preservation and restoration 
4. Healthy communities and ecosystems 
5. Compliance and stewardship 

Census of Marine Life 
http://www.coml.org/  

The Census of Marine Life is a global network of researchers in more than 70 
countries engaged in a ten-year initiative to assess and explain the diversity, 
distribution, and abundance of marine life in the oceans.  Their portal provides a 
listing of scientific publications and project descriptions – one of which is the Ocean 
Biogeographic Information System (OBIS – see below). 

Ocean Biogeographic 
Information System (OBIS) 
http://www.iobis.org/  

OBIS is a marine biogeographic information system, providing access to metadata 
for global datasets that record particular species (or higher taxonomic group) from 
particular marine locations, at particular times. OBIS was established by the Census 
of Marine Life program. OBIS is one of the largest publishers of data to GBIF, 
reflecting its role as a specialist network for marine species. According to OBIS, 
GBIF recommends that marine data are first published through OBIS, because 
OBIS can add special value (e.g. depth) and will manage the subsequent 
publication of data through GBIF. This also avoids duplication of data being 
separately published to GBIF and OBIS. 

Earth Portal 
http://www.earthportal.org/  
 

The Earth Portal is a non-profit website dedicated to providing “timely, objective, 
science-based information about the environment”. The website has three 
components: 
1. The Encyclopedia of Earth, with over 2,000 articles, is produced and reviewed 

by 700 scholars from 46 countries.  
2. The EarthForum provides commentary from scholars and discussions with the 

general public.  
3. The EarthNews offers news stories on environmental issues drawn from many 

sources. 

 

Key Framework Functions 

A well developed data management framework for CARMA and CBMP will serve a number of purposes. 
Below are some of the framework’s key functions. 

1. Data storage strategy. A key function of the framework is to define how and where the metadata and 
data in each of the CARMA and CBMP networks is stored. For example, one option for CBMP is to 
store all of the data for each network on a single server; a second option is to allow the data for each 
network to be stored across multiple, distributed servers.  
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2. Protocol for metadata exchange. An important aspect of the framework will be to specify the way 
in which metadata is described and exchanged between various networks. For each dataset contained 
within either CARMA or CBMP, its contents must be described and published in a consistent format, 
so that other users can find it. 

3. Protocol for data exchange. In addition to metadata, there needs to be a defined protocol for how 
users send and receive the actual underlying data, once they have reviewed the metadata and deemed 
it of interest. For data variables that are collected by more than one agency (e.g. annual caribou herd 
population), such a protocol can also be used to integrate data on a central server for analysis 
purposes. 

4. Data access policy. Some of the data that will be stored within the CARMA and CBMP networks 
will not be suitable for release to all network users; typically there will be datasets and data providers 
for which controlled data access will be required. An effective data management framework should 
accommodate various levels of data access and control. 

5. Accommodation of diverse data formats. It is clear from the review of CARMA data providers that 
relevant data is currently gathered and stored in a wide range of formats: this can range from formal 
systems (e.g. the NWT Wildlife Management Information System) to text reports (e.g. local 
knowledge). As a result, a suitable data management framework should be capable of addressing a 
wide range of data formats, including databases, GIS maps, spreadsheets, images and reports. 

6. Display and analysis of trend data. Finally, the framework should consider how data will be 
displayed and analysed through each network’s web portal. In its simplest form, the CARMA and 
CBMP data portals will connect users to relevant datasets, as provided and formatted directly by data 
providers. A second, more challenging objective will be to add the capability to synthesize and 
summarize data across the various different providers. Table 3 and Table 4 provide a preliminary list 
of possible summary indicators for each of CBMP and CARMA. 

 

Table 3. Proposed cross-cutting indicators/indices for CBMP. Additional details for each indicator/index can be 
found in Appendix A. Adapted from Mike Gill (2007). 

Category Indicator/Index 

Composition: Species Arctic Species Trend Index 
Trends in Abundance of Key Species + Trends in other species parameters (e.g. 
distribution, productivity, survival, body condition, etc.) 
Arctic Red List Index  
Change in Status of Threatened Species 
Trends in Total Species Listed at Risk 

Structure Arctic Trophic Level Index 
Water Quality Index 

Composition: Habitat Arctic Land Cover Change Index 
Trends in Extent of Biomes, Habitats and Ecosystems 
Arctic Habitat Fragmentation Index 
Trends in Patch size distribution of Habitats 
Fragmentation of River Systems 
Extent of Seafloor Destruction 

Ecosystem Function 
& Services 

Trends in Extent, Frequency, Intensity and Distribution of Natural Disturbances 
Trends in phenology 
Trends in Decomposition Rates 
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Human Health & Well-
being 

Arctic Human Well-being Index 
Trends in availability of biodiversity for traditional food and medicine 
Trends in Linguistic Diversity 
Trends in use of Traditional Knowledge in research, monitoring and management 
Trends in incidence of pathogens and parasites in wildlife 

Response Coverage of Protected Areas  

 
 
 

Table 4. Possible summary indicators for CARMA. 

 
Category Indicator 

Range map - trends noted over time 

Calving ground map 

Range use - seasonal distribution 

Activity budget – seasonal 

Herd characteristics 

Diet – seasonal 

Population 

Harvest 

Calves per 100 cows - fall composition 

Annual mortality rate 

First month mortality rate  

Summer mortality rate 

Winter mortality rate 

Pregnancy rate 

Birth rate 

Calves per 100 cows - spring composition 

Recruitment rate 

Bull:cow ratio 

Population 

Predator species and numbers over time 

Community map - harvesting communities 

Community population 

Hunter population - trend in number of hunters 

Community  

Qualitative community data related to biophysical changes 

Vegetation map 

Snow Water Equivalent 

Normalized Difference Vegetation Index - seasonal 

Plant biomass 

Plant digestibility 

Plant NDF (cell wall) 

Habitat 

Plant nitrogen content 

Morphometrics 

Fat measurements 

protein reserve and allocation 

Isotope levels - seasonal 

Animal Health 

Disease inventory 
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Parasite inventory 

Contaminant levels 

Daily maximum temperature 

Daily minimum temperature 

Precipitation 

Wind - from anemometers and remotely sensed from wave action on 
lakes 
Rainfall 

Snow 
Snow on ground 

Days with frost 

Growing degree days 

Meteorology 

Various climate derivatives 
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3. Design Requirements 

Based upon the functional requirements outlined in Section 2, this section provides an overview of the 
design for the proposed CARMA and CBMP data management frameworks.  

 

Existing Metadata Standards 

Metadata, or data about data, describe the content, quality, condition, and other characteristics of data. In 
general, metadata include thematic, semantic and syntactic descriptors of the data they reference. 
Thematic metadata describe the context of the study that produced the data. Such descriptors can include, 
for example, principal investigator and species association. Semantic metadata describe contextual 
information about the data, such as measurement type, measurement device, and units of measurement. 
Syntactic metadata define the way the data are packaged, such as file size, file format, storage mechanism 
and location. 
 
Metadata are recorded using standard formats developed over the years for different purposes. Each of 
these formats is a different metadata standard. Typically the data themselves are not part of the metadata 
and continue to reside with their owner; each metadata record typically provides a dynamic link to the 
data or to the contributor. However some metadata standards now allow the actual data to also be stored 
along with the metadata. 
 
The metadata standard determines what thematic, semantic and syntactic descriptors are catalogued and 
how they are presented. There are a number of metadata standards – all of the common standards are now 
XML-based, allowing them to travel easily across the internet. The common use of XML also means that, 
at least in theory, it should be possible to translate metadata from one standard to another using a defined 
crosswalk. 
 
The following section provides a brief overview of some of the most common metadata standards in use 
today; Table 5 (at the end of this section) provides a brief summary of all the standards reviewed here. 
 
 
Federal Geographic Data Committee (FGDC) 
 
The U.S. Federal Geographic Data Committee (FGDC) Content Standards for Digital Geospatial 
Metadata (CSDGM) specify the information content of metadata for a set of digital geospatial data (see 
http://www.fgdc.gov/metadata/geospatial-metadata-standards). The standard establishes the names of data 
elements and groups of data elements to be used for describing spatially-referenced data, the definitions 
of these data elements and groups, and information about the values that are to be provided for the data 
elements. Information about terms that are mandatory, mandatory under certain conditions, and optional 
(provided at the discretion of the data provider) also is provided by the standard. Description of the 
metadata elements can be found at the link above. 
 
The FGDC standard has recently been extended to include what is referred to as the Biological Data 
Profile (BDP). The profile broadens the application of the CSDGM so that it is more easily applied to 
biological data that are not explicitly geographic (laboratory results, field notes, specimen collections, 
research reports) but can be associated with a geographic location. The profile changes the conditionality 
and domain of CSDGM elements, requires the use of a specified taxonomical vocabulary, and adds 
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elements. Information on FGDC can be found at National Geospatial Data Clearinghouse. 
(http://www.fgdc. gov/metadata). 
 

Benefits:  

· Appears to be the most widely used global standard for cataloguing spatially-referenced biological 
data holdings. 

· Widely used in both Canada and the U.S., and is endorsed by each the most significant portals for 
biological information in each of these countries (NBII and Geoconnections. 

 
Limitations: 

· Extensive detail for spatial information (e.g. projections) but limited scope for describing methods 
and non-standard data formats. 

· Only captures metadata (and not the actual data). 

· Not yet certified to the international ISO 19115 metadata standard (described below). 
 
Ecological Metatdata Language (EML) 
 
The Ecological Metadata Language (EML) is a metadata specification developed by the ecology 
discipline and supported by The Knowledge Network for Biocomplexity (KNB – see 
http://knb.ecoinformatics.org); it is based on prior work done by the Ecological Society of America.  
EML is a relatively recent standard, implemented as a series of XML document types that can be used in 
a modular and extensible manner to document ecological data. Each EML module is designed to describe 
one logical part of the total metadata that should be included with any ecological dataset. Information on 
EML can be found at http://knb.ecoinformatics.org/software/eml/. 
 

Benefits:  

· Superset of FGDC standard (eliminating potential incompatibility) 

· Specifically oriented to ecological data. 

· An additional feature unique to EML is its ability to store actual data along with the metadata. 

· Excellent suite of supporting software tools. 

· Developed recently, allowing it to be influenced by the lessons learned from other standards. 
 
Limitations:  

· A key limitation of EML is its small user community – at present it is used only by a handful of 
research projects, many of which are university affiliated; 

· it is currently not endorsed by any major national or international programs; 

· Not certified to the international ISO 19115 metadata standard (described below). 
 
 
Directory Interchange Format (DIF) 
 
The Directory Interchange Format (DIF, http://gcmd.gsfc.nasa.gov/difguide/difman.html) is a metadata 
standard developed initially by NASA in the mid-1980’s, and used by the Global Change Master 
Directory (GCMD). DIF has recently been modified to be fully ISO 19115 compliant. DIF is used to 
create directory entries that describe a group of data. DIF consists of a collection of fields that detail 
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specific information about the data. Eight fields are required in DIF; the others expand upon and clarify 
the information. 
 

Benefits:  

· Simple, long-standing metadata standard for spatial data holdings 

· GCMD provides ability to create a custom portal at low cost. 

· Prototype IPY custom portal already exists - see 
http://gcmd.nasa.gov/KeywordSearch/Home.do?Portal=ipy&MetadataType=0 

· Certified to the international ISO 19115 metadata standard. 

· Crosswalk exists to FGDC metadata standard. 
 
Limitations:  

· Simple, long-standing standard. 

· Not used outside of the GCMD environment. 

· Used primarily for cataloguing physical variables (rather than biological). 

· Not certified to the international ISO 19115 metadata standard (described below). 
 
 
ISO 19115  
 
The international community, through the International Organization for Standardization (ISO), has 
developed and approved an international geospatial metadata standard, ISO 19115. This International 
Standard provides information about the identification, the extent, the quality, the spatial and temporal 
schema, spatial reference, and distribution of digital geographic data. 
 
Every country can develop their own profile of ISO 19115 with the requirement that it include the 13 core 
elements. The FGDC is currently in the process of developing a U.S. profile of the ISO 19115 
international metadata standard. In Canada, the Canadian Geospatial Data Infrastructure endorses two 
metadata content standards. First, the FDGC CSDGM was chosen for its popularity of use, established 
support, as well as for the library of tools that have been created to support it.  Second, the new ISO 
19115 was chosen for its capabilities for internationalization. According the CGDI, these two standards 
have a high degree of alignment, such that existing repositories of FGDC-CSDGM metadata can be easily 
mapped to conform to the ISO 19115 standard. 
 

Benefits:  

· International standard for geospatial metadata. 
 
Limitations:  

· Emerging standard - not yet implemented with any major portals. 

· Geographic profiles not yet available. 
 
 
Dublin Core 
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The Dublin Core (DC) is a widely used metadata standard used to describe digital materials such as video, 
sound, image, text, and web pages. It is a minimal (15 fields) generic metadata scheme for virtually any 
kind of document. The semantics of Dublin Core were established and are maintained by an international, 
cross-disciplinary group of professionals from librarianship, computer science, text encoding, the museum 
community, and other related fields of scholarship and practice (see http://dublincore.org). 
 

Benefits:  

· Most widely used global metadata standard for cataloguing general digital materials – suitable for 
non-structured digital material. 

· Simple standard. 
 
Limitations:  

· Not specific to biological or spatial datasets – used instead to complement other such metadata 
standards. 

 
 
Darwin Core (DwC) 
 
The Darwin Core (DwC) provides a metadata standard for describing and retrieving electronically the 
objects contained within natural history specimen collections and species observation databases. The 
standard was developed by the University of Kansas Natural History Museum and Biodiversity Research 
Center as part of its Species Analyst research project. It is widely used around the world for describing 
biodiversity data. Note that the Ocean Biogeographic Information System (OBIS) uses its own specific 
extension to the Darwin Core – however metadata in OBIS format is automatically compliant with the 
Darwin Core standard. 
 

Benefits:  

· Most widely used global metadata standard for cataloguing specimen collections and species 
observations. 

· One of two standards supported by GBIF for this purpose. 
 
Limitations:  

· Only suitable for specimen collections and species observations. 

· Not widely used in Europe. 
 
 
Access to Biological Collection Data (ABCD) 
 
The Access to Biological Collection Data (ABCD) is a more recent refinement to the original Darwin 
Core, developed and used primarily in Europe. Both standards are accepted by the GBIF – however 
Darwin Core appears to be more common, and is currently used by all North American GBIF data 
providers. 
 
 

Benefits:  

· European metadata standard for cataloguing specimen collections and species observations. 

· One of two standards supported by GBIF for this purpose. 
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Limitations:  

· Only suitable for specimen collections and species observations. 

· Not used outside of Europe. 
 
 
Open Geospatial Consortium (OGC) 
 
The Open Geospatial Consortium (OGC – see www.opengeospatial.org) is an international standards 
organization focussed upon the development and implementation of standards for geospatial content and 
services, GIS data processing and exchange. It consists of more than 330 commercial, governmental, 
nonprofit and research organizations worldwide. 
 
While geospatial metadata is typically captured using one of the previously outlined standards (e.g. 
FGDC CSDGM), OGC has developed several widely accepted standards for the exchange of the actual 
spatial data. The most commonly used of these standards include the Web Map Service (WMS), Web 
Feature Service (WFS) and Web Coverage Service (WCS). 
 

Benefits:  

· The predominant global standard for spatial data. 

· Widely supported by all major programs and GIS vendors. 
 
Limitations:  

· Suitable only for map data. 

· Does not handle metadata. 
 

Table 5. Summary of existing standards 

Standard Key Features 

FGDC CSDGM 
(with Biological Data Profile) 

-metadata standard suitable for spatially-referenced biological data holdings 
-widely used and endorsed 
-extensive detail for spatial information 

Ecological Metadata Language 
(EML) 

-metadata and data standard specifically oriented to ecological data 
-optionally captures data 
-well documented suite of supporting software tools 
-small, academic-oriented user community 

Directory Interchange Format 
(DIF) 

-simple, long-standing metadata standard for geospatial data 
-developed by NASA 
-used primarily for earth sciences data; not widely used outside of the Global 
Change Master Directory (GCMD) 
-certified ISO 19115 

ISO 19115 -International standard for geospatial metadata 
-allows for country-specific profiles 
-not yet implemented at any major portals 

Dublin Core -metadata standard for general digital materials (e.g. video, sound, image, text, 
web pages). 
-simple and widely used 
-not specific to biological data; no explicit georeferencing 
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Standard Key Features 

Darwin Core -metadata standard suitable only for specimen collections and species 
observations 
-widely used around the world (except some parts of Europe) 
-one of 2 standards supported by GBIF 

Access to Biological Collection 
Data (ABCD) 

-metadata standard suitable only for specimen collections and species 
observations 
-recent refinement to the Darwin Core 
-used primarily in Europe 
-one of 2 standards supported by GBIF 

Open Geospatial Consortium 
(OGC) 

-data standard for spatial data 
-widely used and supported 
-suitable only for map data; does not capture metadata 

 

Recommended Application Architecture 

 
From the review of existing networks and portals (as outlined in Section 2), our recommendation is that 
the CARMA and CBMP programs try to leverage as much as possible on the efforts of one or more 
existing frameworks. Developing the infrastructure required for such a network is a very resource-
intensive exercise, particularly if it is to be done well. The greatest risk to CARMA and CBMP programs 
is that they aim to develop an ideal framework, but fall short with respect to the resources required to 
actually implement it properly.  
 
Table 6 provides an overview of the general suitability of some of the key existing networks as a 
framework for CARMA and CBMP, along with a preliminary assessment of the opportunity for each 
network to collaborate with CBMP. 
 

Table 6. Suitability of existing networks as a framework for CARMA and CBMP 

Network name Suitability as a framework Opportunities for collaboration 

National Biological 
Information 
Infrastructure (NBII) 

Suitable - designed as a general 
framework for handling a wide 
range of distributed biological 
datasets.  

-as NBII is quite loosely structured, all of the metadata 
generated through CARMA and CBMP would likely be 
suitable for sharing with NBII – this could include not only 
datasets, but also other resources and tools associated 
with CARMA and CBMP 
-at present it would be possible to make CARMA and 
CBMP both metadata nodes within the NBII metadata 
clearinghouse – in which case all of the CARMA/CBMP 
metadata could automatically be made available to NBII  
-would require CARMA/CBMP to capture metadata in 
FGDC standard 
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Network name Suitability as a framework Opportunities for collaboration 

Global Change 
Master Directory 
(GCMD) 

Suitable – designed as a general 
framework for handling distributed 
earth sciences data. 

-the most relevant CBMP datasets to share with GCMD 
would be those that represent habitat variables: for CBMP, 
this includes the indicators in the “Composition: Habitat” 
category; for CARMA, this includes the “Habitat” category 
of indicators 
-these indicators could appear under the GCMD 
“Biosphere” category 
-the CARMA “Meteorology” variables could also possibly 
be shared with GCMD – however as these variables 
generally originate from other primary sources, it may not 
be appropriate for CARMA to be the secondary provider of 
such datasets to GCMD, unless the data has been 
transformed to generate secondary indicators 
-a prototype IPY portal exists for GCMD – it would be 
possible to provide all IPY-related CARMA and CBMP 
habitat and meteorological metadata to GCMD-IPY 
-would require CARMA/CBMP to provide metadata in DIF  
format (note: it is possible to translate from FGDC to DIF) 

The Knowledge 
Network for 
Biocomplexity (KNB) 

Suitable – designed as a 
framework for handling distributed 
ecological data. 

-the KNB is also a very general site – as such, all of the 
ecological datasets associated with CARMA and CBMP 
could be shared with KNB 
-both metadata and underlying data could be shared 
-datasets that would likely not be appropriate would be 
those that are not traditionally ecological, such as CBMP’s 
“Human Health & Well-being” indicators 
-like NBII, both CARMA and CBMP would become nodes 
in the KNB network 
-unlike NBII, KNB is only designed to accept datasets – as 
such, it would not be appropriate to share other 
information, such as local knowledge, resources, tools, 
etc. 

Canadian Geospatial 
Data Infrastructure 
(CGDI) 

Limited suitability – designed as a 
framework for handling geospatial 
data. 

-the CGDI (also known as Geoconnections) is a Canadian 
network for disseminating geospatial information  
-relevant data to be shared with this site would include 
CARMA maps (e.g. range maps, calving ground maps, 
community maps, vegetation maps, NDVI) 
-the CARMA “Meteorology” variables are also possible 
candidates – however as they generally originate from 
other primary sources, it may not be appropriate for 
CARMA to be the secondary provider of such datasets to 
GCMD, unless the data has been transformed to generate 
secondary indicators 
-in general, the focus for shared data would be Canadian 
- would require CARMA to provide metadata in FGDC  
format (and spatial data in OGC format) 

Global Biodiversity 
Information Facility 
(GBIF) 

Not suitable, as it handles only 
taxonomic cataloguing and 
specimen/observation data. 

-if either CARMA or CBMP decide to capture metadata 
regarding species observations, and these observations 
are not already held in an existing GBIF node, then the 
observation data should be shared with GBIF. 
-would required CARMA and/or CBMP to become a GBIF 
data provider, and to provide species observation 
metadata in either Darwin Core or ABCD format 

Canadian 
Biodiversity 
Information Facility 
(CBIF) 

Not suitable, as it currently 
handles only taxonomic 
cataloguing and specimen data. 

-at present captures only specimen collections; as such no 
opportunity for sharing data from CARMA and CBMP 
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Network name Suitability as a framework Opportunities for collaboration 

Interagency 
Taxonomic 
Information System 
(ITIS) 

Not suitable on its own, as it 
handles only taxonomic 
cataloguing. However ITIS is 
strongly linked to NBII. 

-none 

Ecological 
Monitoring and 
Assessment 
Network (EMAN) 

Not suitable – designed to store 
specific forms of monitoring data 
centrally.  

-none, unless EMAN data is used within CARMA and/or 
CBMP, or CARMA decides to adopt the EMAN data 
collection protocols for one or more of its variables. 

Global Population 
Dynamics Database 

Not suitable – designed to store 
population time series data 
centrally. 

-only animal population time series  
-for CBMP: population numbers of key species 
-for CARMA: caribou herd population numbers 
-time series would be uploaded to central database 

Canadian 
Biodiversity 
Information Network 
(CBIN) 

Not applicable -none, unless CARMA or CBMP generate relevant 
Canadian policy papers on biodiversity 

Canadian 
Information System 
for the Environment 
(CISE) 

Not applicable -none 

Global Earth 
Observation System 
of Systems 
(GEOSS) 

Not suitable – designed at 
present for storing only U.S. EPA 
information 

-none at present, as used for EPA information only 

Census of Marine 
Life 

Not applicable -Census of Marine Life portal could provide a link to 
CBMP portal 

Ocean 
Biogeographic 
Information System 
(OBIS) 

Not suitable, as it handles only 
specimen/observation data. 

-if either CARMA or CBMP decide to capture metadata 
regarding marine species observations, then the 
observation data could be published through OBIS. 
-would require CARMA/CBMP to provide the metadata in 
the OBIS-specific format (an extension of Darwin Core) 

Earth Portal Not applicable -none 

 
 
Some of these networks are not designed as general frameworks: for example, both EMAN and the 
Global Population Dynamics Database capture very specific datasets centrally. Other networks are not 
suitable because their scope is too narrow. For example, networks such as GBIF, CBIF and ITIS deal only 
with taxonomy, specimens and observations, and are not designed to capture the breadth of data required 
by CARMA and CBMP. Similarly, the Canadian Geospatial Data Infrastructure deals only with spatial 
data.  
 
Of the networks reviewed in Table 6, it is our view that there are three possible candidates for providing 
the foundation for the CARMA and CBMP data management framework: the National Biological 
Information Infrastructure (NBII), the Global Change Master Directory (GCMD), and Knowledge 
Network for Biocomplexity (KNB). All three of these networks have designed distributed data 
management frameworks, with a suite of supporting tools (e.g. web portal interface, metadata creation 
software, server technology) that allow other networks to make use of their infrastructure. Table 7 
provides a brief comparison of these three networks. 
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Table 7. Comparison of features of three networks: National Biological Information Infrastructure, Global 
Change Master Directory and Knowledge Network for Biocomplexity 

 NBII GCMD KNB 

Lead 
Organization 

· Managed by the U.S. 
Geological Survey 

· In development since 
approximately 2000 

· Managed by NASA 
· In development since late 

1980’s 
 

· Managed by the National 
Center for Ecological 
Analysis and Synthesis at 
the University of California 
Santa Barbara 

· In development since 
approximately 2000 

Thematic 
emphasis 

· Metadata only regarding 
biological datasets, reports 
and tools. 

· English only 

· Metadata only regarding 
earth sciences datasets, 
reports and tools 

· Limited biological data 
· English only 

· Both metadata and data 
represented for ecological 
datasets 

· English only 

Standards used · FGDC CSDGM, including 
Biological Data Profile 

· Dublin Core 
· Darwin Core 

· DIF (now ISO 19115 
compliant) 

· EML 
 
 

Distributed data 
storage 

· Designed to access 
metadata at multiple 
distributed nodes  

· NBII clearinghouse portal 
will search all nodes for 
metadata 

· All metadata appears to be 
stored centrally on GCMD 
server 

· Designed to have multiple 
nodes, each storing both 
metadata and data 

Ability to 
customize 

· User interface to portal and 
search tools does not 
appear to be customizable 

· Interface is complex and 
difficult to navigate 

· Limited ability to customize 
portals (e.g. IPY portal) - 
custom portals all have 
common GCMD format, with 
subset of data 

· Fully customizable portal 
interface and data content - 
e.g. 
http://knb.ecoinformatics.org
/knb/style/skins/lter/ 

 

Tools & support · New program, but appears 
to be very well supported 
through U.S. government 
funding 

· Very difficult to find 
documentation and tools on 
website 

· Very well established 
program 

· Tools available and 
documented on website 

· New program – appears to 
be primarily NSF funded 
with university researchers 

· Tools available and very 
well documented on the 
website  

· Open source 

Acceptance & 
use 

· Widely used within biology-
based U.S. government 
agencies 

· A number of international 
partners 

· Linkage developed to GBIF 

· Widely used within the Earth 
Sciences agencies globally 

· Suggested for use by the 
International IPY Data 
Management Committee 

· Appears to have limited use 
within the academic 
community at present 

 
 
Based on a cursory review of the three networks, each has its strengths and weaknesses, as summarized 
below. 
 

National Biological Information Infrastructure (NBII). The NBII is likely the best supported and 
accepted of the networks with respect to biological data. Its strengths include its use of widely accepted 
standards (although not yet ISO compliant) and its broad network of partners and support (including  U.S. 
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government agencies, GBIF and EMAN). Its weaknesses include its confusing web portal, the inability to 
customize its interface, and its paucity of centralize documentation (and presumably support). In essence, 
it appears that the NBII expects data providers to have their own networks in place, with their own 
support and interface. Once in place, the network can be added to the NBII portal and included in the data 
holdings with other NBII partners. 
 
Global Change Master Directory (GCMD). The GCMD is the most established of the three networks. 
Its strengths include its tentative support from the International IPY Data Management Committee, and its 
ability to quickly create a customized data portal. Its weaknesses include its use of the less conventional 
DIF metadata standard (and thus no direct support of Darwin Core for GBIF-type occurrence data), its 
focus on geospatial earth sciences data, and it lack of support for distributed metadata storage. 
 
Knowledge Network for Biocomplexity (KNB). The KNB is likely the most innovative of the three 
frameworks. Its strengths are that it allows both metadata and data to be captured (using EML), is 
designed to have multiple nodes with data and metadata, is specifically focused upon ecological data, and 
has a well documented suite of tools for customizing and supporting a network. Its weaknesses are that its 
network of partners is very limited at present, it’s EML standard is not widely used, and it only deals with 
data holdings (i.e. no direct support for Dublin Core and Darwin Core).  
 
Of all the networks reviewed, the mandate and structure of the NBII appear to align most closely with the 
requirements of the CARMA and CBMP data management frameworks - – in particular, the NBII has 
adopted the most widely used and accepted standards, and is currently being used by the broadest 
spectrum of biological data providers.  Our preliminary recommendation is for the CARMA network to 
follow the structure of the NBII network as closely as possible, including the adoption of the metadata 
standards endorsed by the NBII. These metadata standards include: 

· FGDC CSDGM (with Biological Data Profile) for spatially-referenced data holdings 

· Dublin Core for other general digital materials 

· Darwin Core for species observations 
 
Building upon the structure of the NBII framework, Figure 2 provides a conceptual model of how data 
would flow within the CARMA network. Each of the components in this diagram is described below.  
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Figure 2. Conceptual model of the CARMA data management framework. 

 

Central Services

Data Repository

Reports/ 
Publications

Web Server

Portal Webpage

Metadata 
Repository

Metadata Search Server

Metadata 

Summary
Data

Spatial Data

Primary Data

Data Load ApplicationMetadata Creation 
Application

Full Data Provider

 

Reports/ 
Publications Primary

Data

Spatial Data

Primary Data

Individual Data Provider

Reports/ 
Publications

Spatial Data

Primary Data

Data Consumer
(Individual)

1

3

4

5

6

7

2

Data Analysis

 
 



Data Management Framework for CBMP and CARMA 

ESSA Technologies Ltd. 24 

1. Data Consumer (Individual). A data consumer represents an individual interested in accessing data 
from the CARMA network. Such an individual would use a web browser to access the CARMA 
portal webpage. 

 
2. Central Services.  This represents a collection of services that should be provided centrally for the 

CARMA network. The required services include 3 components (each of which is described in more 
detail below): a web server, a central repository for the CARMA metadata, and a central repository 
for CARMA data. 

 
3. Web Server.  The purpose of the central web server is to provide a home for the CARMA portal 

webpage. The webpage will serve a number of key functions within the data management framework: 
firstly, it will accept data search requests from users, pass those requests on to the metadata search 
server, then process and display the results returned by the metadata search server. Secondly, based 
upon the metadata search results displayed, a user may then wish to gain access to the underlying 
primary data. If the data requested is available from the central CARMA data repository, then the web 
server will request this data and display it for the user. Alternatively the data may be available on a 
CARMA network member’s own data server, in which case the web server will either request and 
retrieve the data from the remote location, or direct the user to the appropriate contact person to 
request the data. 

 
4. Metadata Repository. The proposed framework assumes that all of the CARMA metadata will be 

stored on a single, central server. While it is technically possible to develop a framework in which the 
metadata is distributed across multiple servers, this would add considerable complexity to the 
framework and is not recommended at this time. The central metadata repository consists of three 
components: 

a. a central database of metadata for the CARMA network; 
b. a metadata search server to accept search requests from the web server, search the 

metadata database, and return results; 
c. an application for entering and updating CARMA metadata – this application would be 

accessible only to CARMA network members, and could be either desktop or web-based. 
The metadata server, once implemented using the appropriate protocols, will be available not only to 
the CARMA portal, but also to other network portals with metadata clearinghouse capabilities. 
Examples of portals that will be able to link directly to the CARMA metadata server include the 
CBMP, NBII, GBIF and Geoconnections. 

 
5. Data Repository.  The purpose of the central data repository is to provide the ability to store certain 

datasets on a single, central server. Wherever appropriate, this will be the repository of choice for all 
CARMA data that is to be centrally managed; the repository will contain the following types of 
information: 

 
a. Summary data. Datasets that are summarized across the CARMA network could be 

stored in the central data repository, with clear qualifying statements for time sensitive 
data, and with regard to data use and interpretation. This might include, for example, time 
series of caribou population by herd, or summarized meteorological parameters. Access 
to summary data in the central data repository would be controlled by the CARMA data 
administrator. 

 
b. Primary data. While the proposed conceptual model enables data providers to store their 

primary data on their own server, many providers will not have the technical capability to 
support their own server, or to link their server to the CARMA data repository. One 
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option would be to store  the primary data of some providers on a central server, with 
access to each primary dataset controlled by the dataset’s provider. 

 
c. Reports/Publications. A library of CARMA related reports and publications will also be 

stored on the central server. As with the centrally stored primary data, access to each 
report will be controlled by the report’s provider. 

 
d. Spatial data. Spatial data files that are relevant to the CARMA network can also be 

stored on the central server, with access controlled by the dataset’s provider; this could 
include any and all of the map datasets listed in Table 4. Having map datasets available in 
a central data repository will allow them to be displayed directly on the web server; it will 
also facilitate spatial data downloads. 

 
In addition to the various datasets stored in the central data repository, an application for 
uploading data onto the server will also be required. This application would be accessible only to 
CARMA Network members, and could function in one of two ways:  

1. The data provider could initiate uploading of data from their local computer/server to the 
central data repository; 

2. The application for uploading could operate automatically to gather data from the remote 
servers of data providers.  

 
Finally, some form of data analysis will be required in order to generate relevant summary 
CARMA datasets from the data supplied directly by providers. The data analysis would likely be 
a mix of manual and automated processes, depending upon the type of data. 
 

Two types of CARMA data providers could be supported by the proposed conceptual framework, as 
explained in the following items 6 and 7. 
 

6. Full Data Provider: Such providers will have their own server for storing data of interest to the 
CARMA Network – an example would be the Meteorological Service of Canada. For full data 
providers, CARMA’s metadata creation application (as described under #4 above) would be used 
to enter metadata for the provider’s data holdings into the central CARMA metadata database. 
The actual data holdings for these providers would be kept on the provider’s own server, 
however, in a variety of formats (e.g. maps, reports, spreadsheets, databases); the centrally-stored 
metadata for each data holding would provide appropriate instructions for how to access the 
offsite data holdings – this could range from requesting a copy of data holdings via email, 
through to automated downloading of datasets.  

 
7. Individual Data Provider:  

Option 1: Primary data stored centrally. These providers are typically individuals, or agencies 
with limited server capabilities, which may have an interest in sharing data within the CARMA 
Network. Such providers would typically still store data on their local computer, but would rely 
on the services provided by a central system supported by the CARMA Network in order to make 
this data available to others. As with full data providers, CARMA’s metadata creation application 
would be used to enter metadata, or adapt existing metadata of their data holdings into the central 
CARMA metadata database. Unlike the full data providers, with this option selected primary data 
holdings for individual providers would be uploaded to the CARMA central data repository using 
the data load application; the centrally-stored metadata for each data holding would then link 
directly to the copy of the primary data on the central server. The individual data provider would 
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maintain full control over which Network members could access this data, however, even though 
the data would reside on a central server. 
Option 2: Primary data maintained exclusively by data provider. As with Option 1, data 
providers would contribute metadata to the central CARMA metadata database; however they 
would not upload their primary data to the CARMA central data repository, and would be 
responsible for providing data to Network members by specific request. Figure 3 illustrates how 
the CARMA conceptual model would be structured if all limited data providers were to select 
Option 2. 

 
 

Figure 3. Conceptual model of the CARMA data management framework without central storage of primary 
data. 
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Linkage between CARMA and CBMP 
 
As an example of how the CBMP network would link with other networks, such as CARMA, Figure 4 
provides an overview of the proposed linkages between CARMA and CBMP. The conceptual model for 
the CBMP data management framework is very similar to that proposed for CARMA – using the model 
developed previously for CARMA in Figure 2, CARMA is effectively a “full data provider” to the 
CBMP. 
 
The major difference between the CARMA and CBMP frameworks is the ways in which metadata is 
handled. With the CARMA framework, all of the metadata is stored on a single central server – this is 
possible because all of the members of the CARMA network will be expected to enter and store their 
CARMA metadata on a single, central server. CBMP, on the other hand, is a network of networks, and so 
cannot expect its data providers to re-enter metadata on the CBMP server. Instead CBMP will need to 
structure itself as a “metadata clearinghouse”, automatically linking users of the CBMP web portal 
automatically to the metadata servers of all of its data providers. This clearinghouse approach is used by a 
number of metadata portals, including GBIF, NBII and the Geoconnections. 
 
In order to act as a metadata clearinghouse, CBMP will require an additional tool on its web server: a 
metadata discovery mechanism. Such a tool will be responsible for processing user search requests, 
passing the request on to all of the relevant CBMP data provider metadata servers (including the CARMA 
metadata server), processing the responses from each provider’s metadata server, and passing the results 
back to the portal webpage.  
 
The flow of data between CARMA and CBMP will function in the same way as was described previously 
for the CARMA full data providers. A web service will be developed on the CARMA data server to allow 
the CBMP data load application to automatically harvest the required summary data from the CARMA 
central database. The summary data held on the CBMP server would be used to generate the CBMP 
indicators and indices (e.g. the Arctic Species Trend Index); these indicators would be the main tools for 
depicting key status and trends in Arctic biodiversity. 
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Figure 4. Conceptual model of the linkage between CARMA and CBMP. 
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Appendix A: Details regarding the proposed CBMP indicators and indices 

Theme Index Indicator Elements Sub-elements Network leads 
Current monitoring and 
reporting capacity 

Composition: Species Arctic Species Trend 
Index* 

Trends in Abundance of 
Key Species + Trends in 
other species parameters 
(e.g. distribution, 
productivity, survival, 
body condition, etc.) 

Terrestrial Wild Rangier 
(Caribou/Reindeer) 

CARMA Yes 

    Invasive Species NatureServe International Partial (incomplete 
geographic coverage) 

    Invertebrates None No 

    Landbirds US Fish and Wildlife 
Service, Canadian Wildlife 
Service, etc. 

Partial (incomplete 
geographic coverage and 
statistical deficiencies) 

    Predators (e.g. foxes, 
wolves, lynx, snowy owls, 
eagles, etc.) 

Russian Wildlife Census 
Service and other national 
and regional census 
organizations 

Partial (incomplete 
geographic coverage and 
statistical deficiencies) 

    Brown Bears Northern Forum Brown 
Bear Network 

Partial (incomplete 
geographic coverage) 

    Lemmings Moscow State University; 
University of Helsinki 

Partial (incomplete 
geographic coverage) 

    Human Populations National Census 
Organizations 

Yes 

   Marine Commercial Species (e.g. 
Cod, flatfish, Pollock, 
salmon) 

ICES, FAO, NOAA, 
University of British 
Columbia 

Partial (incomplete 
geographic coverage) 

    Invertebrates (e.g. 
benthos, phytoplankton, 
zooplankton) 

Census of Marine Life Partial (incomplete 
geographic coverage and 
statistical deficiencies) 

    Polar Bears IUCN Polar Bear 
Specialist Group 

Partial (incomplete 
geographic coverage) 
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Theme Index Indicator Elements Sub-elements Network leads 
Current monitoring and 
reporting capacity 

    Ringed Seals US Marine Mammal 
Commission 

Partial (incomplete 
geographic coverage) 

    Whales US Marine Mammal 
Commission 

Partial (incomplete 
geographic coverage and 
statistical deficiencies) 

    Seabirds Circumpolar Seabird 
Group 

Yes 

    Invasives Census of Marine Life Partial (incomplete 
geographic coverage and 
design deficiencies) 

   Aquatic  Waterbirds Wetlands International 
and IUCN Goose 
Specialist Group 

Yes 

    Arctic Char Char Network In Development 

    Invertebrates Freshwater Biodiversity 
Network 

In Development 

    Invasives NatureServe International Partial (incomplete 
geographic coverage and 
design deficiencies) 

 Arctic Red List Index** Change in Status of 
Threatened Species 

Biomes (Marine, 
Terrestrial, Aquatic) 

 IUCN in collaboration with 
EMGs 

Yes 

   Species Groupings (e.g. 
mammals, birds, etc.) 

 Marine Mammal 
Commission, BirdLife 
International 

Yes 

  Trends in Total Species 
Listed at Risk 

Biomes (Marine, 
Terrestrial, Aquatic) 

 IUCN Yes 

   Species Groupings (e.g. 
mammals, birds, etc.) 

 IUCN Yes 

Structure Arctic Trophic Level 
Index* 

 Biomes (Marine, 
Terrestrial, Aquatic) 

 University of British 
Columbia, UNEP – 
WCMC 

Partial (Marine – 
incomplete geographic 
coverage; Aquatic and 
Terrestrial – No current 
capacity) 

 Water Quality Index*  Aquatic  UNEP GEMS Water, 
Canada 
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Theme Index Indicator Elements Sub-elements Network leads 
Current monitoring and 
reporting capacity 

Composition: Habitat 
Extent 

Arctic Land Cover 
Change Index 

Trends in Extent of 
Biomes, Habitats and 
Ecosystems 

Terrestrial Tundra, Forest, Glaciers, 
Shrubs, Snow Cover 

CAFF Flora Group, FAO Partial (incomplete 
coverage of sub-
elements) 

    Human Footprint (Urban, 
Agriculture, Roads, 
Seismic, other) 

UNEP GRIDA (GLOBIO) Partial (incomplete 
coverage) 

   Aquatic  University of Alaska 
Fairbanks 

Partial (incomplete 
coverage (Siberia and 
Alaska only) 

   Marine Sea Ice, Plankton 
Distribution, Corals 

Various Universities and 
National Ice Services 

Yes 

Composition: Habitat 
Quality 

Arctic Habitat 
Fragmentation Index 

Trends in Patch size 
distribution of Habitats 

Terrestrial  GLOBIO and Universities Partial (incomplete 
coverage) 

  Fragmentation of River 
Systems 

Aquatic  CAFF countries Yes 

  Extent of Seafloor 
Destruction 

Marine   No 

Ecosystem Function& 
Services 

 Trends in Extent, 
Frequency, Intensity and 
Distribution of Natural 
Disturbances 

Terrestrial Forest and Tundra Fires CAFF countries Yes 

    Forest Insect Outbreaks CAFF countries Yes 

    Forest Disease Outbreaks CAFF countries Yes 

  Trends in phenology Terrestrial Plants ITEX, GLORIA Yes 

   All Biomes Migration Timing Various Partial (incomplete 
coverage) 

  Trends in Decomposition 
Rates 

Terrestrial Tundra ITEX, GLORIA Yes 

    Forest   

Human Health& Well-
being 

Arctic Human Well-being 
Index 

Trends in availability of 
biodiversity for traditional 
food and medicine 

  SLICA? Partial (incomplete 
coverage) 

  Trends in Linguistic 
Diversity 

  ITK? And CAFF countries Partial  
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Theme Index Indicator Elements Sub-elements Network leads 
Current monitoring and 
reporting capacity 

  Trends in use of 
Traditional Knowledge in 
research, monitoring and 
management 

   No 

  Trends in incidence of 
pathogens and parasites 
in wildlife 

  CARMA, CHAR In development 

Response  Coverage of Protected 
Areas  

Coverage according to 
IUCN categories 

 UNEP-WCMC Yes 

   Overlays with areas of 
key importance 
(biodiversity hotspots) 

 UNEP-WCMC No 

   Biomes (marine, 
terrestrial, aquatic) 

 UNEP-WCMC Yes 
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Appendix B: 
Review and characterization of existing  

CARMA data holdings 

One of the first tasks in the process of developing a data management framework and protocol for the 
CARMA project was to collect and compile basic information about the key caribou-related data holdings 
of CARMA partners. The resulting metadatabase is meant to inform CARMA partners and others about 
what data are available, where they are stored, and who is responsible for them. This brief report presents 
those metadata, collected via telephone interviews conducted between March 22 and May 1, 2007. 
 
Shortly after project initiation on March 9th, 2007, Environment Canada circulated an email to 26 key 
CARMA partners that introduced the project to them and requested co-operation with the interview 
process. These 26 names formed the core contacts for the interview process that followed. One additional 
contact was included to more fully characterize the local knowledge data holdings, bringing the total 
number of contacts in the core list to 27. Telephone numbers for all contacts were obtained from the 
internet. 
 
Of the 27 people on the core contacts list, we were able to obtain input from 17 of them. Of these 17, 12 
provided metadata, 2 (from Quebec) declined to participate, 1 (Katherine Parker) worked on captive 
rather than wild caribou (so her data holdings were outside the scope of this project which focuses on wild 
caribou), and 2 (Mitch Taylor and Tim Trottier) directed me to other people, some of whom were already 
on the core list. We also interviewed Doug Hartt (via Ray Case) about the Northwest Territories’ Wildlife 
Management Information System, but this material was more relevant to the framework design phase of 
the project, so has not been included here. Of the remaining 10 names on the core list, attempts were 
made to contact Marsha Branigan (NWT), Steve Arthur (AK), Mathieu Dumond (Nunavut) and Christine 
Cuyler (Greenland), but without success. We also tried without success to contact Adrian D'Hont (NWT) 
to augment the information provided by Anne Gunn.  
 
The following tables present the metadata collected during the telephone interview process. The questions 
we asked participants can be grouped into 6 broad categories:  

interviewee;  

general dataset information;  

contact and access information;  

metadata;  

approach to spatial referencing; and  

data management. 
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Interviewee: 
Tara Wertz 

Agency: 
Arctic National Wildlife Refuge, Alaska 

Interview date: 
22 March 07 

Dataset title: 
Porcupine Caribou Herd Seasonal 
Telemetry Locations 

Herd: 
Porcupine 

Key variables: 
animal ID, radio frequency, latitude, longitude, date 

Description: 
locations of collared caribou during spring, fall and 
winter telemetry flights (excluding calving); also 
have shape files showing flight lines 

Contact and Access Information for Data Holdings 

Contact person: Tara Wertz 

Phone: 907-456-0519 

Data Collector: Tara Wertz 

Metadata access: 
by request through Tara Wertz; privilege restrictions 
not known 

Dataset maintained by: Tara Wertz 

Data holder: Tara Wertz 

  

  

Data access: 
both raw data in Excel and spatial data in ArcGIS 
available by request through Tara Wertz; privilege 
restrictions not known 

Metadata 

Dataset size: 
 

Existing Metadata: 
basic metadata are entered in ArcMap; Description: 
keywords, time period relevant to data, purpose of data, 
Spatial: horizontal co-ordinate system, bounding co-
ordinates, Attributes: latitude/longitude, animal ID, radio 
frequency, date is part of the file name for each shape fi 

Timeframe: 
data cover 2002 to 2007; collection is ongoing; 
flights in spring, fall and winter 

Geographic Extent of Data: 
Alaska, Yukon, NWT 

Nature of Data (& Accuracy) 
point data; accuracy on location data is to within 20 km 

Data Collection Method: 
aerial surveys, VHF telemetry 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long decimal degrees 

Spatial Referencing 
Method: 
 

Data Management 

Data Format: 
ArcGIS 9.2 (raw data in Excel); location data are point 
shape files; flight line data are line shape files 

Physical Location of Data: 
Arctic National Wildlife Refuge - Federal Building 

Formal System? 
no 

How Populated? 
hand entered 

Quality checking: 
100% 

Updates: 
after every flight 
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Interviewee: 
Pippa McNeil 

Agency: 
Canadian Wildlife Service, Whitehorse 

Interview date: 
23-Mar-07 

Dataset title: 
Caribou Body Condition Data Set 

Herd: 
Various 

Key variables: 
see row 11 of Data Set Variables from Pippa McNeil.xls for 
list of variables 

Description: 
The dataset was compiled from the records of 18 
different researchers. It brings together information 
on 19 caribou and reindeer herds with more than 
5400 records of animals and with over 40 fields 
related to body condition. 

Contact and Access Information for Data Holdings 

Contact person: Don Russell 

Phone: 867-393-7979 

Data Collector: Pippa McNeil 

Metadata access: 
no restrictions 

Dataset maintained by: to be determined 

Data holder: Pippa McNeil 

Data access: 
by request of Don Russell 

Metadata 

Dataset size: 
approximately 5400 records, 40 attributes, 6.5 MB 

Existing Metadata: 
a metadata report (DOC file) exists for this data holding; 
see Metadata_Caribou_Body_Condition.doc Timeframe: 

1965-2001 

Geographic Extent of Data: 
North America and Greenland 

Nature of Data (& Accuracy) 
compilation of other people's data from published sources; 
same data as from Caribou Monitoring Access Database 
(see Don Russell record) 

Data Collection Method: 
provided as references to publications used 

Approach to Spatial Referencing 

Spatial Resolution: 
herd 

Spatial Format: 
no spatial referencing exists in compiled 
data set 

Spatial Referencing 
Method: 
n/a 

Data Management  

Data Format: 
Excel digital file 

Physical Location of Data: 
Canadian Wildlife Service, Environment Canada, 
91780 Alaska Highway, Whitehorse, Yukon Y1A 
5B7 

Formal System? 
no 

How Populated? 
some data imported from other Excel files; some 
entered by hand from paper files 

Quality checking: 
yes 

Updates: 
created in 2003; no additions since then 
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Interviewee: 
Pippa McNeil 

Agency: 
Canadian Wildlife Service, Whitehorse 

Interview date: 
23-Mar-07 

Dataset title: 
Caribou GIS Database 

Herd: 
various 

Key variables: 
collar data layer (lat/long, herd, collar ID, date;  
NDVI layer (date, green-up value); development layer 
(roads, mines, seismic lines, towns); kernel analysis 
(contours showing probability of distribution); herd ranges 
layer (polygons); calving layer (polygons) 

Description: 
spatial data; circumpolar; caribou and reindeer herds; 
includes satellite locations and range characteristics 

Contact and Access Information for Data Holdings 

Contact person: Don Russell 

Phone: 867-393-7979 

Metadata access: 
no restrictions 

Data Collector: Pippa McNeil compiled 
the data 

Dataset maintained by: to be determined 

Data holder: Pippa McNeil 

  

Data access: 
by request of Don Russell; handled on case-by-case 
basis; maps are freely shared, but shape files are by 
request and permission is needed from source 
jurisdiction 

Metadata 

Dataset size: 
81 files 

Existing Metadata: 
attributes and bounding co-ordinates for each shape file 
automatically generated in ArcGIS; no additional metadata 
have been created, but each shape file has a descriptive 
name, e.g., North American Mainland Herds, and an 
electronic date stamp 

Timeframe: 
satellite and NDVI data go back to 1980s; all other 
data cover 2001-2006 

Geographic Extent of Data: 
circumpolar 

Nature of Data (& Accuracy) 
spatial 

Data Collection Method: 
satellite  

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long in decimal degrees; presented in ArcGIS 
as maps (point, polygon and line shape files); other 
spatial files are in the form of raster data (grids / 
pixels) 

Spatial Referencing Method: 
co-ordinates obtained from 
ARGOS; spatial boundaries 
generated using kernel analysis 
and some were hand-drawn 

Data Management 

Data Format: 
shape files in ArcGIS 

Physical Location of Data: 
Canadian Wildlife Service, Environment Canada, 91780 Alaska 
Highway, Whitehorse, Yukon Y1A 5B7 

Formal System? 
no 

How Populated? 
some data come as shape files or grids (opened directly in ArcGIS); 
other data come in Excel files which are imported; occasionally, info 
is hand-drawn from maps 

Quality checking: 
at source; Pippa fixed obvious errors when 
found; NDVI data are QAd by the USGS 

Updates: 
as and when needed for specific deliverables 



Data Management Framework for CBMP and CARMA 
 

 37 ESSA Technologies Ltd. 

 

Interviewee: 
Pippa McNeil 

Agency: 
Canadian Wildlife Service, Whitehorse 

Interview date: 
23-Mar-07 

Dataset title: 
CARMA Web Site Database 

Herd: 
various 

Key variables: 
herd, population size, date of last census, calving survey 
type, calf:cow ratio, bull:cow ratio 

Description: 
small Access database of caribou population data 
(hosts web content at www.rangifer.net/carma/ 
herds.html) developed to demonstrate what can be 
done on the web; purpose is to have some population 
data that can be used for herd comparisons on the 
web 

Contact and Access Information for Data Holdings 

Contact person: Don Russell 

Phone: 867-393-7979 

Metadata access: 
no restrictions 

Data Collector: individual herd managers (except 
meteorological data which may get dropped) 

Dataset maintained by: nobody 

Data holder: Pippa McNeil 

Data access: 
charts and graphs from web are 
freely available; Access data by 
request from Don Russell 

Metadata 

Dataset size: 
32 herds represented 

Existing Metadata: 
none 

Timeframe: 
1956-2003 

Geographic Extent of Data: 
circumpolar 

Nature of Data (& Accuracy) 
historical population size data 

Data Collection Method: 
Population: minimum counts, photo surveys (varies by herd). 
Calving: VHF, satellite and aerial surveys (varies by herd) 

Approach to Spatial Referencing 

Spatial Resolution: 
herd 

Spatial Format: 
no spatial referencing or range boundaries 
exist in compiled data set 

Spatial Referencing Method: 
n/a 

Data Management 

Data Format: 
Access 

Physical Location of Data: 
Canadian Wildlife Service, Environment Canada, 91780 
Alaska Highway, Whitehorse, Yukon Y1A 5B7 

Formal System? 
no 

How Populated? 
some data imported from Excel, some hand-entered 

Quality checking: 
at source (some data derived from literature) 

Updates: 
created in March 2005; not yet updated (population data no 
longer current) 
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Interviewee: 
Pippa McNeil 

Agency: 
Canadian Wildlife Service, Whitehorse 

Interview date: 
23-Mar-07 

Dataset title: 
Calving Ground Characteristics 

Herd: 
various 

Key variables: 
see rows 2 and 5 of Data Set Variables from Pippa McNeil.xls 
for list of variables 

Description: 
contains characteristics of North American 
caribou calving grounds and descriptions of herd 
ranges 

Contact and Access Information for Data Holdings 

Contact person: Don Russell 

Phone: 867-393-7979 

Metadata access: 
no restrictions 

Data Collector: herd managers collected calving 
ground data; Gary Kofinas 
collected herd range data 

Dataset maintained by: to be determined 

Data holder: Pippa McNeil 

Data access: 
by request of Don Russell 

Metadata 

Dataset size: 
28 variables for 14 herds 

Existing Metadata: 
none 

Timeframe: 
not explicitly indicated anywhere in data set 

Geographic Extent of Data: 
North America 

Nature of Data (& Accuracy) 
mostly expert opinion (qualitative and 
descriptive) Data Collection Method: 

depends on variable - most is expert opinion gleaned from 2001 
Calving Grounds Workshop; quantitative includes some 
measurements (made using ArcGIS) and climate data 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
average lat/long in decimal degrees 

Spatial Referencing 
Method: 
spatial referencing is general 

Data Management 

Data Format: 
Excel digital file 

Physical Location of Data: 
Canadian Wildlife Service, Environment Canada, 91780 Alaska 
Highway, Whitehorse, Yukon Y1A 5B7 

Formal System? 
no 

How Populated? 
hand-entered into Excel 

Quality checking: 
yes 

Updates: 
created November 2001; no updates have been done 
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Interviewee: 
John Nagy 

Agency: 
Government of Northwest Territories, Department of 
Environment and Natural Resources 

Interview date: 
26-Mar-07 

Dataset title: 
Satellite Tracking Data 

Herd: 
Cape Bathurst, Bluenose 
East, Bluenose West 

Key variables: 
date, accuracy level, latitude, longitude, season (same as 
those used for Porcupine herd) 

Description: 
point locations from satellite and GPS collars 

Contact and Access Information for Data Holdings 

Contact person: John Nagy 

Phone: 867-777-7305 

Metadata access: 
n/a 

Data Collector: ARGOS 

Dataset maintained by: Wendy Wright, Inuvik 

Data holder: John Nagy 

Data access: 
by request through Ray Case via standard NWT data 
user agreement 

Metadata 

Dataset size: 
~20,000 lines of data 

Existing Metadata: 
none 

Timeframe: 
started in March 1996 - ongoing 

Geographic Extent of Data: 
Cape Bathurst, Bluenose East and Bluenose West herds 

Nature of Data (& Accuracy) 
point data; accuracy to 300 m 

Data Collection Method: 
ARGOS Satellite and ARGOS GPS collars 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long; can be mapped using various applications 

Spatial Referencing Method: 
co-ordinates obtained from 
ARGOS 

Data Management 

Data Format: 
format of data is dictated by satellite (ARGOS); data are 
received as text files and converted in-house to DBF; from 
there, also can be converted to Excel 

Physical Location of Data: 
Department of Resources, Wildlife and Economic 
Development, Inuvik Region, Inuvik 

Formal System? 
no 

How Populated? 
digital text files received from ARGOS; conversion 
to DBF and Excel is automated 

Quality checking: 
QA/QC consists of making sure animals are properly 
classified to herd; John corrects errors as found 

Updates: 
receive from ARGOS weekly for barren-ground 
caribou; process & QA/QC monthly 
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Interviewee: 
John Nagy 

Agency: 
Government of Northwest Territories, Department of 
Environment and Natural Resources 

Interview date: 
26-Mar-07 

Dataset title: 
Calving Ground Surveys 

Herd: 
Cape Bathurst and Bluenose West 

Key variables: 
cows, calves, latitude, longitude 

Description: 
herd composition; numbers of cows, 
calves and their locations 

Contact and Access Information for Data Holdings 

Contact person: John Nagy 

Phone: 867-777-7305 

Metadata access: 
n/a 

Data Collector: John Nagy 

Dataset maintained by: John Nagy 

Data holder: John Nagy 

Data access: 
by request through Ray Case via standard NWT data 
user agreement 

Metadata 

Dataset size: 
unknown 

Existing Metadata: 
none 

Timeframe: 
2000-2005 

Geographic Extent of Data: 
Cape Bathurst and Bluenose West herds 

Nature of Data (& Accuracy) 
numbers of animals and locations 

Data Collection Method: 
aerial transect flights; 5 km intervals 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
point locations can be mapped using various applications 

Spatial Referencing 
Method: 
lat/long obtained with GPS 

Data Management 

Data Format: 
hard copy data forms; Excel digital files; the data will be 
going into the NWT's WMIS system 

Physical Location of Data: 
Department of Resources, Wildlife and Economic 
Development, Inuvik Region, Inuvik 

Formal System? 
will be going into NWT's WMIS system 

How Populated? 
data hand-entered from hard copy data sheets into 
Excel 

Quality checking: 
100% 

Updates: 
whenever surveys are flown; surveys are planned for 
this summer 
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Interviewee: 
John Nagy 

Agency: 
Government of Northwest Territories, Department of 
Environment and Natural Resources 

Interview date: 
26-Mar-07 

Dataset title: 
Historical Calving Ground 
Survey Data 

Herd: 
Cape Bathurst, Bluenose East, Bluenose West (these 
designations were not in place for the period covered 
by the data) 

Key variables: 
observation # (plotted on NTS map), cows, calves, bulls, yearlings 

Description: 
herd composition; numbers 
of cows, calves and their 
locations on NTS maps 

Contact and Access Information for Data Holdings 

Contact person: John Nagy 

Phone: 867-777-7305 

Metadata access: 
n/a 

Data Collector: historical 

Dataset maintained by: John Nagy 

Data holder: John Nagy 

Data access: 
by request through Ray Case via standard NWT data 
user agreement 

Metadata 

Dataset size: 
unknown 

Existing Metadata: 
none 

Timeframe: 
from 1970s up to mid-1980s (started photocensus technique in 1986) 

Geographic Extent of Data: 
Cape Bathurst, Bluenose East and Bluenose West herds 

Nature of Data (& Accuracy) 
numbers of animals and locations 

Data Collection Method: 
aerial survey; locations drawn on NTS maps for each observation 

Approach to Spatial Referencing 

Spatial Resolution: 
Individual caribou 

Spatial Format: 
points on NTS maps 

Spatial Referencing Method: 
lat/long estimated by observers 

Data Management 

Data Format: 
paper data logs, NTS maps with 
point locations on them 

Physical Location of Data: 
Department of Resources, Wildlife and Economic Development, Inuvik 
Region, Inuvik; data in file folders in a warehouse 

Formal System? 
no 

How Populated? 
hand-entered data 

Quality checking: 
unknown 

Updates: 
not being updated - historical 
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Interviewee: 
John Nagy 

Agency: 
Government of Northwest Territories, Department 
of Environment and Natural Resources 

Interview date: 
26-Mar-07 

Dataset title: 
Body Condition 

Herd: 
Cape Bathurst 

Key variables: 
age, sex, measurement of lower leg bone, fat content (same 
variables as used by Dorothy Cooley) 

Description: 
small data set of body condition metrics 

Contact and Access Information for Data Holdings 

Contact person: John Nagy 

Phone: 867-777-7305 

Metadata access: 
n/a 

Data Collector: John Nagy 

Dataset maintained by: John Nagy 

Data holder: John Nagy 

Data access: 
by request through Ray Case via standard NWT data 
user agreement 

Metadata 

Dataset size: 
50-60 records 

Existing Metadata: 
none 

Timeframe: 
2001-2003 

Geographic Extent of Data: 
Cape Bathurst herd 

Nature of Data (& Accuracy) 
from harvested animals; standard forms sent to hunters to 
collect data Data Collection Method: 

Dorothy Cooley drafted the protocols 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
point locations 

Spatial Referencing Method: 
general location of kill identified by hunter on data 
collection form 

Data Management 

Data Format: 
Excel digital file 

Physical Location of Data: 
Department of Resources, Wildlife and Economic 
Development, Inuvik Region, Inuvik 

Formal System? 
no 

How Populated? 
hand-entered from hunter data forms 

Quality checking: 
100% 

Updates: 
not since 2003 
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Interviewee: 
John Nagy 

Agency: 
Government of Northwest Territories, Department of 
Environment and Natural Resources 

Interview date: 
26-Mar-07 

Dataset title: 
Historical Spring/Fall 
Composition Data 

Herd: 
Cape Bathurst, Bluenose 
East, Bluenose West 

Key variables: 
observation # (plotted on NTS map), cows, calves, bulls, 
yearlings 

Description: 
calf:cow ratios in spring; herd composition in fall 
(bulls:cows:calves) 

Contact and Access Information for Data Holdings 

Contact person: John Nagy 

Phone: 867-777-7305 

Metadata access: 
n/a 

Data Collector: John Nagy 

Dataset maintained by: John Nagy 

Data holder: John Nagy 

Data access: 
by request through Ray Case via standard NWT data 
user agreement 

Metadata 

Dataset size: 
unknown 

Existing Metadata: 
none 

Timeframe: 
2000-2005 

Geographic Extent of Data: 
Cape Bathurst and Bluenose West herds 

Nature of Data (& Accuracy) 
numbers of animals and locations 

Data Collection Method: 
aerial transect flights; 5 km intervals; obtained spatial 
data using GPS 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
point locations can be mapped using 
various applications 

Spatial Referencing Method: 
lat/long obtained with GPS 

Data Management 

Data Format: 
hard copy data forms; Excel digital files; the data 
will be going into the NWT's WMIS system 

Physical Location of Data: 
Department of Resources, Wildlife and Economic 
Development, Inuvik Region, Inuvik 

Formal System? 
will be going into NWT's WMIS system 

How Populated? 
data hand-entered from hard copy data sheets into Excel 

Quality checking: 
100% 

Updates: 
whenever surveys are flown; surveys are planned for this 
summer 
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Interviewee: 
John Nagy 

Agency: 
Government of Northwest Territories, Department of 
Environment and Natural Resources 

Interview date: 
26-Mar-07 

Dataset title: 
Photocensus Population 
Surveys 

Herd: 
Cape Bathurst and 
Bluenose West 

Key variables: 
cows, calves, bulls, latitude, longitude 

Description: 
numbers of cows, calves and bulls  

Contact and Access Information for Data Holdings 

Contact person: John Nagy 

Phone: 867-777-7305 

Metadata access: 
n/a 

Data Collector: John Nagy since 2000 

Dataset maintained by: John Nagy 

Data holder: John Nagy 

Data access: 
by request through Ray Case via standard NWT data 
user agreement 

Metadata 

Dataset size: 
unknown 

Existing Metadata: 
none 

Timeframe: 
1986, 1987, 1992, 2000, 2005, 2006 

Geographic Extent of Data: 
Cape Bathurst and Bluenose West 

Nature of Data (& Accuracy) 
numbers of animals and locations 

Data Collection Method: 
aerial photocensus 

Approach to Spatial Referencing 

Spatial Resolution: 
yes 

Spatial Format: 
point locations 

Spatial Referencing Method: 
lat/long from photos 

Data Management 

Data Format: 
photographs and Excel digital file 

Physical Location of Data: 
Department of Resources, Wildlife and Economic 
Development, Inuvik Region, Inuvik 

Formal System? 
no 

How Populated? 
entered directly from photos into Excel 

Quality checking: 
100% 

Updates: 
whenever surveys are flown - every 4-5 years 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Steeve Cote 

Agency: 
Université Laval 

Interview date: 
26-Mar-07 

Dataset title: 
haven't yet decided which data 
holdings will be part of CARMA 

Herd: 
George River and 
Leaf River 

Key variables: 
 

Description: 
will probably include body condition data, but not 
yet sure; will likely know in 2-3 weeks time 

Contact and Access Information for Data Holdings 

Contact person:  

Phone: 418-656-2131 ext. 3490 

Data Collector:  

Metadata access: 
 

Dataset maintained by:  

Data holder:  

  

  

Data access: 
 

Metadata 

Dataset size: 
 

Existing Metadata: 
 

Timeframe: 
 

Geographic Extent of Data: 
 

Nature of Data (& Accuracy) 
 

Data Collection Method: 
 

Approach to Spatial Referencing 

Spatial Resolution: 
 

Spatial Format: 
 

Spatial Referencing Method: 
 

Data Management 

Data Format: 
 

Physical Location of Data: 
 

Formal System? 
 

How Populated? 
 

Quality checking: 
 

Updates: 
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Interviewee: 
Vincent Brodeur 

Agency: 
Le ministère des Ressources 
naturelles et de la Faune, Quebec 

Interview date: 
26-Mar-07 

Dataset title: 
haven't yet decided which data 
holdings will be part of CARMA 

Herd: 
George River and 
Leaf River 

Key variables: 
 

Description: 
will probably include body condition data, but not 
yet sure; will likely know in 2-3 weeks time 

Contact and Access Information for Data Holdings 

Contact person:  

Phone: 418-748-7701 ext. 225 

Data Collector:  

Metadata access: 
 

Dataset maintained by:  

Data holder:  

  

  

Data access: 
 

Metadata 

Dataset size: 
 

Existing Metadata: 
 

Timeframe: 
 

Geographic Extent of Data: 
 

Nature of Data (& Accuracy) 
 

Data Collection Method: 
 

Approach to Spatial Referencing 

Spatial Resolution: 
 

Spatial Format: 
 

Spatial Referencing Method: 
 

Data Management 

Data Format: 
 

Physical Location of Data: 
 

Formal System? 
 

How Populated? 
 

Quality checking: 
 

Updates: 
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Interviewee: 
Don Russell 

Agency: 
Canadian Wildlife Service, Whitehorse 

Interview date: 
26-Mar-07 

Dataset title: 
Caribou Monitoring Access 
Database 

Herd: 
all NA herds are represented in 
Access architecture, but not all 
have data imported yet 

Key variables: 
Don to send 

Description: 
compilation of published caribou data on 
various topics; used to develop input variables 
for caribou energetics and population models; 
includes meteorological fields which may get 
dropped 

Contact and Access Information for Data Holdings 

Contact person: Don Russell 

Phone: 867-456-2695  

Metadata access: 
by request through Don Russell 

Data Collector: Don Russell 

Dataset maintained by: Don Russell 

Data holder: Don Russell 

Data access: 
by request through Don Russell 

Metadata 

Dataset size: 
Don to send 

Existing Metadata: 
no, except for body condition stuff (see Pippa McNeil's 
body condition data holding record) Timeframe: 

1965-2006 

Geographic Extent of Data: 
North America 

Nature of Data (& Accuracy) 
from published works 

Data Collection Method: 
literature review 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
point locations 

Spatial Referencing Method: 
lat/longs read off maps or taken 
from publications 

Data Management 

Data Format: 
Access architecture with data in Excel to be imported; 
there are still lots of data to be imported into Access 
from Excel; data holding not ready for sharing yet 

Physical Location of Data: 
Canadian Wildlife Service, Environment Canada, 91780 
Alaska Highway, Whitehorse, Yukon Y1A 5B7 

Formal System? 
no 

How Populated? 
hand-entered into Excel from publications; imported into 
Access from Excel 

Quality checking: 
at source (literature); no independent QA/QC for data 
typed into Excel from publications 

Updates: 
not for the last 2 years (2005) 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Brad Griffith 

Agency: 
USGS, University of Alaska, 
Fairbanks 

Interview date: 
28-Mar-07 

Dataset title: 
Porcupine Caribou Herd Calving 
Sites 

Herd: 
Porcupine Herd 

Key variables: 
location (x-y), animal id, animal status (preg, non-preg, with calf), 
date, time 

Description: 
x-y locations for first-time collared cows 
seen with calves each year 

Contact and Access Information for Data Holdings 

Contact person: Brad Griffith 

Phone: 907-474-5067 

Metadata access: 
Brad Griffith 

Data Collector: Alaska Dept of Fish & Game, US Fish 
& Wildlife Service, Yukon Government 
Fish & Wildlife Branch, CWS 

Dataset maintained by: Brad Griffith 

Data holder: Brad Griffith 

Data access: 
by request Alaska Department of Fish and 
Game, US Fish and Wildlife Service, 
Yukon, CWS  

Metadata 

Dataset size: 
~2000 

Existing Metadata: 
referenced in literature, but no formal documentation about 
data holding Timeframe: 

1983-2006 

Geographic Extent of Data: 
Alaska, Yukon 

Nature of Data (& Accuracy) 
numbers of animals and locations; variable accuracy; to 
200m since GPS in early 90s Data Collection Method: 

aerial surveys, VHF telemetry 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long, UTM, albers 

Spatial Referencing Method: 
 

Data Management 

Data Format: 
ASCII 

Physical Location of Data: 
209 Irving 1, PO Box 757020, 902 Koyukuk Ave., University of 
Alaska Fairbanks, Fairbanks, AK 99775-7020 

Formal System? 
no 

How Populated? 
hand-entered by technician into XLS spreadsheets 

Quality checking: 
by data entry technician; exported as ASCII 
for Brad; he fixes problems as he finds them 

Updates: 
annually 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Brad Griffith 

Agency: 
USGS, University of Alaska, Fairbanks 

Interview date: 
28-Mar-07 

Dataset title: 
Daily Locations of Porcupine 
Caribou Herd Calves 

Herd: 
Porcupine Herd 

Key variables: 
collar frequency, date, time, x-y co-ordinates 

Description: 
near daily x-y coordinates of approx 75 VHF radio-
collared caribou calves from birth until 6 weeks of 
age for 1992, 1993, 1994 

Contact and Access Information for Data Holdings 

Contact person: Brad Griffith 

Phone: 907-474-5067 

Data Collector: Brad Griffith 

Metadata access: 
Brad Griffith 

Dataset maintained by: Brad Griffith 

Data holder: Brad Griffith 

  

  

Data access: 
in progress research project, so would have to 
negotiate with Brad 

Metadata 

Dataset size: 
~5000 

Existing Metadata: 
written up in the 1002 report (alaska.usgs.gov/BSR-
2002/ usgs-brd-bsr-2002-001.html); metadata in 
Brad's head 

Timeframe: 
1992-1994; 1 June through 15 July each year 

Geographic Extent of Data: 
Alaska, Yukon 

Nature of Data (& Accuracy) 
point locations for individual calves 

Data Collection Method: 
aerial telemetry VHF 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long (can't remember is decimal degrees); 
albers is the primary projection used 

Spatial Referencing 
Method: 
 

Data Management 

Data Format: 
ASCII 

Physical Location of Data: 
209 Irving 1, PO Box 757020, 902 Koyukuk Ave., 
University of Alaska Fairbanks, Fairbanks, AK 99775-7020 

Formal System? 
no 

How Populated? 
hand-entered by technician into XLS spreadsheets 

Quality checking: 
by data entry technician; exported as ASCII for 
Brad; he fixes problems as he finds them 

Updates: 
hasn't been 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 



Data Management Framework for CBMP and CARMA 

ESSA Technologies Ltd. 50 

 

Interviewee: 
Anne Gunn 

Agency: 
now retired from Government of Northwest Territories, 
Department of Environment and Natural Resources 

Interview date: 
28-Mar-07 

Dataset title: 
Satellite Telemetry for 
Bathurst Herd 

Herd: 
Bathurst Herd 

Key variables: 
satellite id, location (lat/long), date 

Description: 
locations from satellite collars for Bathurst Herd 
caribou 

Contact and Access Information for Data Holdings 

Contact person: Adrian D'Hont 

Phone: 867-873-7771 

Metadata access: 
unknown 

Data Collector: ARGOS 

Dataset maintained by: Adrian D'Hont 

Data holder: Government of Northwest Territories, Department 
of Resources, Wildlife & Economic Development 

Data access: 
application to department, form 
to fill out 

Metadata 

Dataset size: 
unknown 

Existing Metadata: 
Some metadata exists in the reports that are based on these data; 
available from the NWT government web site, e.g., 
www.nwtwildlife.com/Publications/ManuscriptReports/pdf/167.pdf 

Timeframe: 
1996-present 

Geographic Extent of Data: 
NWT and Nunavut 

Nature of Data (& Accuracy) 
point data; accuracy varies 

Data Collection Method: 
ARGOS Satellite  

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long; can be mapped using various applications 

Spatial Referencing 
Method: 
ARGOS 

Data Management 

Data Format: 
downloaded from ARGOS and then 
converted to Excel digital file 

Physical Location of Data: 
Government of Northwest Territories, Department of Resources, 
Wildlife & Economic Development 

Formal System? 
Anne didn't know if this data holding is 
now in NWT's WMIS 

How Populated? 
conversion from ARGOS download is automated using a program 

Quality checking: 
by Adrian D'Hont  

Updates: 
Adrian D'Hont handles updates; data are downloaded from ARGOS 
every 5 days, but how often database is rebuilt is unknown 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Anne Gunn 

Agency: 
now retired from Government of Northwest Territories, 
Department of Environment and Natural Resources 

Interview date: 
28-Mar-07 

Dataset title: 
Composition Counts  

Herd: 
various 

Key variables: 
 

Description: 
paper reports 

Contact and Access Information for Data Holdings 

Contact person:  

Phone:  

Data Collector:  

Metadata access: 
 

Dataset maintained by:  

Data holder:  

  

  

Data access: 
 

Metadata 

Dataset size: 
 

Existing Metadata: 
 

Timeframe: 
 

Geographic Extent of Data: 
 

Nature of Data (& Accuracy) 
 

Data Collection Method: 
 

Approach to Spatial Referencing 

Spatial Resolution: 
 

Spatial Format: 
 

Spatial Referencing 
Method: 
 

Data Management 

Data Format: 
 

Physical Location of Data: 
www.nwtwildlife.com/Publications/FileReports/default.htm  

Formal System? 
 

How Populated? 
 

Quality checking: 
 

Updates: 
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Interviewee: 
Anne Gunn 

Agency: 
now retired from Government of Northwest Territories, 
Department of Environment and Natural Resources 

Interview date: 
28-Mar-07 

Dataset title: 
Transect Counts 

Herd: 
various 

Key variables: 
 

Description: 
paper reports 

Contact and Access Information for Data Holdings 

Contact person:  

Phone:  

Data Collector:  

Metadata access: 
 

Dataset maintained by:  

Data holder:  

  

  

Data access: 
 

Metadata 

Dataset size: 
 

Existing Metadata: 
 

Timeframe: 
 

Geographic Extent of Data: 
 

Nature of Data (& Accuracy) 
 

Data Collection Method: 
 

Approach to Spatial Referencing 

Spatial Resolution: 
 

Spatial Format: 
 

Spatial Referencing 
Method: 
 

Data Management 

Data Format: 
 

Physical Location of Data: 
www.nwtwildlife.com/Publications/FileReports/  

Formal System? 
 

How Populated? 
 

Quality checking: 
 

Updates: 
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Interviewee: 
Anne Gunn 

Agency: 
now retired from Government of 
Northwest Territories, Department of 
Environment and Natural Resources 

Interview date: 
28-Mar-07 

Dataset title: 
160. Gunn, A., J. Lee and B. Elkin. 2005. 
Catalog of Data Files for Caribou Collections 
(Morphologic Measurements, Parasitology, 
Contaminants) 84pp (PDF = 1108 KB) 

Herd: 
Baffin, Beverly, Bluenose East, Cape 
Bathurst, Nonacho Lake, Pelly Bay, 
Boothia 

Key variables: 
see report 

Description: 
paper report 

Contact and Access Information for Data Holdings 

Contact person: Anne Gunn 

Phone: 250-653-2332 

Metadata access: 
n/a 

Data Collector: Department of Resources, Wildlife and 
Economic Development, Yellowknife 

Dataset maintained by: n/a 

Data holder: NWT, DENR 

Data access: 
www.nwtwildlife.com/Publications/ 
ManuscriptReports/ NumberedReports.htm 

Metadata 

Dataset size: 
84 pp 

Existing Metadata: 
see report 

Timeframe: 
1980-2002 

Geographic Extent of Data: 
NWT and Nunavut 

Nature of Data (& Accuracy) 
morphologic measurements, parasitology, 
contaminants data for caribou collections Data Collection Method: 

a QA/QC exercise that verified file names, field names and 
sample numbers relative to the original field sheets and 
compiled metadata about each file into one report 

Approach to Spatial Referencing 

Spatial Resolution: 
often at individual collection level 

Spatial Format: 
lat/long and/or description 

Spatial Referencing Method: 
manual compilation of metadata 
from digital files 

Data Management 

Data Format: 
18 Excel digital files; PDF files 

Physical Location of Data: 
www.nwtwildlife.com/Publications/ 
ManuscriptReports/NumberedReports.htm 

Formal System? 
no 

How Populated? 
manually 

Quality checking: 
by authors 

Updates: 
n/a 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebu, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Satellite Tracking Data for the 
Western Arctic Caribou Herd 

Herd: 
Western Arctic 

Key variables: 
 

Description: 
locations from satellite collars for 
Western Arctic caribou herd 

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Metadata access: 
by request of Jim Dau 

Data Collector: ADF&G is the repository for the data setl 
USFWS and National Parks Service also 
contribute to data acquisition 

Dataset maintained by: Jim Dau 

Data holder: ADF&G (Jim Dau contact) 

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
180000 

Existing Metadata: 
some, but not one overarching one; also see biennial reports 
on ADF&G web site:  
(www.wildlife.alaska.gov/index.cfm?adfg=pubs.mgt) 

Timeframe: 
1988-2007 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
point data; accuracy varies 

Data Collection Method: 
ARGOS Satellite  

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long decimal degrees 

Spatial Referencing Method: 
ARGOS 

Data Management 

Data Format: 
downloaded from ARGOS and then converted to DBF 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, 
Alaska 

Formal System? 
no 

How Populated? 
program developed in-house to convert from 
ARGOS's format to DBF 

Quality checking: 
download from ARGOS is converted using program; data 
include a Location Quality Index for level of accuracy; 
filtering out low quality index records usually gets rid of 
anomalous records; can also filter out known wrong 
locations (e.g., work bench, back yard, river bank); can also 
filter out the collars of dead caribou (not moving) 

Updates: 
downloads received monthly from ARGOS; data 
holding updated within 10 days to 2 weeks of getting 
download 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebue, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Calving Ground Surveys for 
the Western Arctic Herd 

Herd: 
Western Arctic 

Key variables: 
lat/long, maternal status 

Description: 
aerial surveys conducted in June of each year; detect 
VHF collared cows; primarily focused on core calving 
areas 

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Metadata access: 
by request of Jim Dau 

Data Collector: ADF&G 

Dataset maintained by: Jim Dau 

Data holder: Jim Dau 

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
 

Existing Metadata: 
some in biennial reports on ADF&G web site:  
(www.wildlife.alaska.gov/index.cfm?adfg=pubs.mgt) Timeframe: 

 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
point locations for VHF collared cows; accuracy? 

Data Collection Method: 
aerial survey; conventional VHF telemetry 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long decimal degrees 

Spatial Referencing Method: 
how were co-ordinates determined?, i.e., GPS, mark 
on map?; was calving ground delineated using kernel 
analysis? 

Data Management 

Data Format: 
 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, 
Alaska 

Formal System? 
no 

How Populated? 
hand transcribed from data forms 

Quality checking: 
 

Updates: 
 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebue, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Aerial Direct Count Photo 
Extrapolation Data 

Herd: 
Western Arctic 

Key variables: 
 

Description: 
aerial surveys conducted in July every 3 years; 
population estimated from photos; numbers of cows, 
calves and bulls  

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Data Collector: ADF&G 

Metadata access: 
by request of Jim Dau 

Dataset maintained by: Jim Dau 

Data holder: Jim Dau 

  

  

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
 

Existing Metadata: 
some in biennial reports on ADF&G web site:  
(http://www.wildlife.alaska.gov/index.cfm?adfg=pubs.mgt) Timeframe: 

 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
number of animals and locations 

Data Collection Method: 
aerial photocensus 

Approach to Spatial Referencing 

Spatial Resolution: 
if yes, is spatial referencing in the data holding 
at the herd level (i.e., location = WAH) or 
individual level (i.e., a lat/long for each 
individual counted?) 

Spatial Format: 
 

Spatial 
Referencing 
Method: 
how were co-
ordinates 
determined?, i.e., 
GPS, mark on 
map? 

Data Management 

Data Format: 
no 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, Alaska 

Formal System? 
 

How Populated? 
hand transcribed from photographs 

Quality checking: 
 

Updates: 
 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebue, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Fall Range-wide Survey Data 

Herd: 
Western Arctic 

Key variables: 
lat/long, maternal status 

Description: 
multiple aerial surveys are conducted annually from 1 
August to 1 December to cover the entire range of the 
herd; usually find ~75% of collared animals; provides 
rough idea of distribution and estimates of mortality 

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Metadata access: 
by request of Jim Dau 

Data Collector: ADF&G 

Dataset maintained by: Jim Dau 

Data holder: Jim Dau 

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
 

Existing Metadata: 
some in biennial reports on ADF&G web site:  
(http://www.wildlife.alaska.gov/index.cfm?adfg=pubs.mgt) Timeframe: 

1996-present 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
point data; accuracy to within 25-30 miles 

Data Collection Method: 
aerial survey; conventional VHF telemetry 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
 

Spatial Referencing Method: 
how were co-ordinates determined?, i.e., GPS, mark 
on map? 

Data Management 

Data Format: 
 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, 
Alaska 

Formal System? 
no 

How Populated? 
hand transcribed from data forms 

Quality checking: 
 

Updates: 
 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebue, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Collar Deployment Data 

Herd: 
Western Arctic 

Key variables: 
 

Description: 
occurs in September each year; also collect blood 
samples and make subjective assessment of body 
condition 

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Metadata access: 
by request of Jim Dau 

Data Collector: ADF&G 

Dataset maintained by: Jim Dau 

Data holder: Jim Dau 

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
 

Existing Metadata: 
some in biennial reports on ADF&G web site:  
(http://www.wildlife.alaska.gov/index.cfm?adfg=pubs.mgt) Timeframe: 

 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
blood samples taken from a sample of collared caribou to 
assess haptoglobin levels and antibodies against Brucella 
suis bacteria; body condition assessed as very skinny, 
skinny, average, fat, very fat; body abnormalities and 
presence of calf also recorded 

Data Collection Method: 
caribou captured, restrained and released as per Dau, 
J. 1997. Caribou survey-inventory management 
report. Units 21D, 22A, 22B, 23, 24, 26A. Pages 
158-185 in M.V. Hicks, editor. Caribou. Alaska 
Department Fish and Game. Federal Aid Wildlife 
Restoration Survey-Inventory Activities 1 July 1994-
30 June 1996. Grant W-24-3 and W-24-4. Juneau. 
AK. 

Approach to Spatial Referencing 

Spatial Resolution: 
can these data be plotted on a map, 
either as points, polygons or lines? 

Spatial Format: 
 

Spatial Referencing Method: 
 

Data Management 

Data Format: 
 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, 
Alaska 

Formal System? 
no 

How Populated? 
hand transcribed from data forms 

Quality checking: 
 

Updates: 
 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebue, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Fall Herd Composition Count Data 

Herd: 
Western Arctic 

Key variables: 
lat/long, maternal status 

Description: 
aerial telemetry surveys conducted every 
October/November; numbers of cows, 
bulls, calves 

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Metadata access: 
by request of Jim Dau 

Data Collector: ADF&G 

Dataset maintained by: Jim Dau 

Data holder: Jim Dau 

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
 

Existing Metadata: 
some in biennial reports on ADF&G web site:  
(http://www.wildlife.alaska.gov/index.cfm?adfg=pubs.mgt) Timeframe: 

 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
bull:cow and cow:calf ratios; based on the 200 animals near 
each collared caribou located during survey Data Collection Method: 

aerial survey techniques as per Dau, J. 1997. Caribou 
survey-inventory management report. Units 21D, 22A, 
22B, 23, 24, 26A. Pages 158-185 in M.V. Hicks, editor. 
Caribou. Alaska Department Fish and Game. Federal 
Aid Wildlife Restoration Survey-Inventory Activities 1 
July 1994-30 June 1996. Grant W-24-3 and W-24-4. 
Juneau. AK. 

Approach to Spatial Referencing 

Spatial Resolution: 
if yes, at what level of resolution? i.e., are all 
individuals included in the count given a spatial 
reference?; at what level of resolution (polygon relative 
to collared animal, or individual lat/longs?) 

Spatial Format: 
 

Spatial Referencing Method: 
were locations for collared animals 
determined with GPS or with hard 
copy maps? 

Data Management 

Data Format: 
 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, Alaska 

Formal System? 
no 

How Populated? 
hand transcribed from data forms 

Quality checking: 
 

Updates: 
 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebue, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Spring Range-wide Survey 
Data 

Herd: 
Western Arctic 

Key variables: 
lat/long, maternal status 

Description: 
multiple aerial surveys are conducted annually from 
early to mid-January until the end of April to cover the 
entire range of the herd at least once; usually find ~75% 
of collared animals; provides rough idea of distribution 
and estimates of mortality 

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Metadata access: 
by request of Jim Dau 

Data Collector: ADF&G 

Dataset maintained by: Jim Dau 

Data holder: Jim Dau 

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
1995-present 

Existing Metadata: 
some in biennial reports on ADF&G web site:  
(http://www.wildlife.alaska.gov/index.cfm?adfg=pubs.mgt) Timeframe: 

 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
point data; accuracy to within 25-30 miles 

Data Collection Method: 
aerial survey; conventional VHF telemetry 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
 

Spatial Referencing Method: 
how were co-ordinates determined?, i.e., GPS, mark 
on map? 

Data Management 

Data Format: 
 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, 
Alaska 

Formal System? 
no 

How Populated? 
hand transcribed from data forms 

Quality checking: 
 

Updates: 
 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebue, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Overwinter Caribou 
Distribution Data 

Herd: 
Western Arctic 

Key variables: 
 

Description: 
analysis of overwinter caribou distribution based on 
range-wide surveys and conventional telemetry surveys 

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Metadata access: 
by request of Jim Dau 

Data Collector: ADF&G 

Dataset maintained by: Jim Dau 

Data holder: Jim Dau 

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
 

Existing Metadata: 
some in biennial reports on ADF&G web 
site: (www.wildlife.alaska.gov 
/index.cfm?adfg=pubs.mgt) 

Timeframe: 
 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
spatial? 

Data Collection Method: 
based on subareas of WAH range as per Dau, J. 2003. Units 21D, 
22A, 22B, 23, 24, 26A in Caribou survey-inventory management 
report, July 1 2000-June 30 2002. C. Healy, editor. Pages 204-251. 
Alaska Department Fish and Game. Federal Aid in Wildlife 
Restoration, Grants W-27-4 and W-27-5. Juneau, AK, USA. 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
 

Spatial Referencing Method: 
how were co-ordinates determined?, 
i.e., GPS, mark on map? 

Data Management 

Data Format: 
shape files? 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, 
Alaska 

Formal System? 
no 

How Populated? 
spatial co-ordinates imported from Excel?? 

Quality checking: 
 

Updates: 
 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebue, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Spring Herd Composition 
Count Data 

Herd: 
Western Arctic 

Key variables: 
 

Description: 
fixed-wing aerial telemetry surveys conducted every 
April to late May; numbers of adults and calves; 
estimates overwinter calf survival which in turn provides 
an estimate of recruitment 

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Metadata access: 
by request of Jim Dau 

Data Collector: ADF&G 

Dataset maintained by: Jim Dau 

Data holder: Jim Dau 

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
 

Existing Metadata: 
some in biennial reports on ADF&G web site:  
(www.wildlife.alaska.gov/ 
index.cfm?adfg=pubs.mgt) 

Timeframe: 
 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
adult:calf ratios; based on the 200 animals near 
each collared caribou located during survey Data Collection Method: 

aerial survey techniques as per Dau, J. 1997. Caribou survey-
inventory management report. Units 21D, 22A, 22B, 23, 24, 
26A. Pages 158-185 in M.V. Hicks, editor. Caribou. Alaska 
Department Fish and Game. Federal Aid Wildlife Restoration 
Survey-Inventory Activities 1 July 1994-30 June 1996. Grant 
W-24-3 and W-24-4. Juneau. AK. 

Approach to Spatial Referencing 

Spatial Resolution: 
if yes, at what level of resolution? i.e., are all 
individuals included in the count given a spatial 
reference?; at what level of resolution (polygon 
relative to collared animal, or individual lat/longs?) 

Spatial Format: 
 

Spatial Referencing Method: 
were locations for collared animals 
determined with GPS or with hard 
copy maps? 

Data Management 

Data Format: 
 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, Alaska 

Formal System? 
no 

How Populated? 
hand transcribed from data forms 

Quality checking: 
 

Updates: 
 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Jim Dau 

Agency: 
Alaska Department of Fish and Game, Kotzebue, Alaska 

Interview date: 
30-Mar-07 

Dataset title: 
Caribou Harvest Data 

Herd: 
Western Arctic 

Key variables: 
 

Description: 
caribou harvested by non-local and subsistence hunters 
within the range of the WAH 

Contact and Access Information for Data Holdings 

Contact person: Jim Dau 

Phone: 907-442-3420 ext. 11 

Metadata access: 
by request of Jim Dau 

Data Collector: ADF&G 

Dataset maintained by: Jim Dau 

Data holder: Jim Dau 

Data access: 
by request of Jim Dau 

Metadata 

Dataset size: 
 

Existing Metadata: 
some in biennial reports on ADF&G web site:  
(www.wildlife.alaska.gov/index.cfm?adfg=pubs.mgt) Timeframe: 

state-wide ticket: 1998-present 
community assessment: 1985-present 

Geographic Extent of Data: 
NW Alaska 

Nature of Data (& Accuracy) 
number, sex/age, and general location (Unit) of caribou 
killed Data Collection Method: 

from state-wide harvest tickets for non-local hunters, 
and from community harvest assessments for 
selected communities within the range of the WAH 

Approach to Spatial Referencing 

Spatial Resolution: 
Unit 

Spatial Format: 
Unit number in digital file 

Spatial Referencing Method: 
obtained from state-wide tickets and 
community assessments 

Data Management 

Data Format: 
in what application do you store these data at your office? 
e.g., Excel, Access? 

Physical Location of Data: 
Alaska Department of Fish & Game, Kotzebu, 
Alaska 

Formal System? 
yes - Alaska has a formal harvest data system 

How Populated? 
received as digital files from Alaska's format harvest 
data system 

Quality checking: 
 

Updates: 
annually 

 
The shaded cells represent information that has yet to be provided or confirmed by the interviewee 
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Interviewee: 
Rob Otto 

Agency: 
Government of Newfoundland and Labrador, 
Environment and Conservation 

Interview date: 
18-Apr-07 

Dataset title: 
Newfoundland and Labrador George 
River Herd Satellite Telemetry Database 

Herd: 
George River herd 

Key variables: 
gender, satellite frequency, year, month, day, time, julian date, caribou season, 
lat/long, net displacement from previous location, time interval between 
successive locations, series of km/hr & km/day values, azimuth, location class 

Description: 
satellite telemetry locations for 
the George River caribou herd 

Contact and Access Information for Data Holdings 

Contact person: Rob Otto 

Phone: 709-637-2970 

Metadata access: 
Rob Otto 

Data Collector: Government of Newfoundland and Labrador, 
Environment and Conservation 

Dataset maintained by: Robert Otto, plus Goose Bay office (Rebecca 
Jeffery) 

Data holder: Rob Otto or Rebecca Jeffery 

Data access: 
Rob Otto and Rebecca Jeffery 

Metadata 

Dataset size: 
14048 records (to 2003) 

Existing Metadata: 
no 

Timeframe: 
1986-2003, ongoing 

Geographic Extent of Data: 
Labrador, northern Quebec 

Nature of Data (& Accuracy) 
ARGOS; location class variable provides estimate of 
precision (precision varies from 250 m at best) Data Collection Method: 

ARGOS satellite  

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long decimal degrees 

Spatial Referencing Method: 
ARGOS 

Data Management 

Data Format: 
Excel digital file 

Physical Location of Data: 
Goose Bay office 

Formal System? 
yes, but not geared to large telemetry data holdings (more 
for licensing) 

How Populated? 
semi-automated; download from ARGOS and then 
extract best latest location for each caribou; cut and 
paste from filtered file into Excel 

Quality checking: 
yes; movement rates between successive locations is used 
as a first filter on data from ARGOS to ID potential 
problems; filter for best latest location for each individual; 
case-by-case review on questionable locations 

Updates: 
last update for 2003, but other partners may have 
updates to 2005 
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Interviewee: 
Rob Otto 

Agency: 
Government of Newfoundland and Labrador, Environment 
and Conservation 

Interview date: 
18-Apr-07 

Dataset title: 
Newfoundland Caribou Jaw 
Database 

Herd: 
 

Key variables: 
 

Description: 
**extensive data holding about caribou jaws, but there 
are other partners involved and Rob is not ready to 
include it based on CARMA discussions to date** 

Contact and Access Information for Data Holdings 

Contact person: Rob Otto 

Phone: 709-637-2970 

Metadata access: 
 

Data Collector:  

Dataset maintained by:  

Data holder:  

Data access: 
 

Metadata 

Dataset size: 
 

Existing Metadata: 
 

Timeframe: 
 

Geographic Extent of Data: 
 

Nature of Data (& Accuracy) 
 

Data Collection Method: 
 

Approach to Spatial Referencing 

Spatial Resolution: 
 

Spatial Format: 
 

Spatial Referencing Method: 
 

Data Management 

Data Format: 
 

Physical Location of Data: 
 

Formal System? 
 

How Populated? 
 

Quality checking: 
 

Updates: 
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Interviewee: 
Gary Kofinas 

Agency: 
University of Alaska, Fairbanks 

Interview date: 
18-Apr-07 

Dataset title: 
Arctic Borderlands Ecological Knowledge 
Co-op Data Holding 

Herd: 
Porcupine Caribou Herd 

Key variables: 
caribou availability to communities; caribou body condition; weather conditions; 
observations of abnormalities; caribou distribution and movements 

Description: 
local knowledge interviews 
with hunters from 7-10 
communities; 11 years of data 

Contact and Access Information for Data Holdings 

Contact person: Michael Svoboda, Ecological Monitoring Program 
Coordinator for Arctic Borderlands Ecological 
Knowledge Co-op 

Phone: 867-667-3939; Michael.Svoboda@ec.gc.ca  

Metadata access: 
Director of the Arctic 
Borderlands Ecological 
Knowledge Co-op 

Data Collector: Arctic Borderlands Ecological Knowledge Co-op 

Dataset maintained by: Arctic Borderlands Ecological Knowledge Co-op 

Data holder: Arctic Borderlands Ecological Knowledge Co-op 

Data access: 
work with Co-op to get its 
approval and permission from 
the communities whose data are 
being requested 

Metadata 

Dataset size: 
~1500 records (1 record per interview) 

Existing Metadata: 
yes, in annual community reports that 
summarize results Timeframe: 

1996-present 

Geographic Extent of Data: 
human communities within the range of the Porcupine Caribou 
herd 

Nature of Data (& Accuracy) 
local knowledge; qualitative and quantitative 

Data Collection Method: 
hunter interviews (open and closed questions; spatial/mapping 
exercises) 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
polygon, line or point on map; 
then digitized 

Spatial Referencing Method: 
interviewee places polygon, line or point on map; 
then location is digitized 

Data Management 

Data Format: 
Access relational database 

Physical Location of Data: 
Arctic Borderlands Ecological Knowledge Coop, 91780 Alaska 
Highway, Whitehorse, Yukon Y1A 5B7 

Formal System? 
no 

How Populated? 
keyed in from hard copy notes and audio recordings 

Quality checking: 
not applicable 

Updates: 
annually 
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Interviewee: 
Gary Kofinas 

Agency: 
University of Alaska, Fairbanks 

Interview date: 
18-Apr-07 

Dataset title: 
Western Arctic Herd Caribou 
Body Condition Studies 

Herd: 
Western Arctic herd 

Key variables: 
kidney fat, stomach fat, marrow, back fat 

Description: 
hunter assessment of caribou body condition 

Contact and Access Information for Data Holdings 

Contact person: Gary Kofinas 

Phone: 907-474-7078 

Metadata access: 
through Gary with approval from Kotzebue IRA and 
Kiana Traditional Council 

Data Collector: Gary Kofinas, University 
of Alaska, Fairbanks 

Dataset maintained by: nobody 

Data holder: Gary Kofinas 

Data access: 
through Gary with approval from Kotzebue IRA and 
Kiana Traditional Council 

Metadata 

Dataset size: 
450 

Existing Metadata: 
Kofinas, G., P. Lyver, D. Russell, R. White, A. Nelson and 
N. Flanders. 2001. Towards a protocol for community 
monitoring of caribou body condition. In Proceedings for 
the Ninth North American Caribou Workshop, Kuujjuaq, 
Quebec, Canada. 23-27 April, 2001 

Timeframe: 
1999-2001 

Geographic Extent of Data: 
Kiana and Kotzebue, Alaska 

Nature of Data (& Accuracy) 
hunter recall of harvested caribou body condition 

Data Collection Method: 
self-reported hunter recall information; given to 
Kotzebue IRA and Kiana Traditional Council 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
place name 

Spatial Referencing Method: 
not digital 

Data Management 

Data Format: 
Excel and hard copy data sheets 

Physical Location of Data: 
Office of Gary Kofinas, University of Alaska, 
Fairbanks 

Formal System? 
no 

How Populated? 
keyed in from hard copies 

Quality checking: 
not applicable 

Updates: 
not applicable 
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Interviewee: 
Natasha Thorpe 

Agency: 
Golder Associates, Victoria, B.C. 

Interview date: 
01-May-07 

Dataset title: 
Tuktuk and Nogat Project  

Herd: 
Bathurst, Victoria Island (Kiillinik) herds 
and Queen Maud (Ahiarmiut) herd 

Key variables: 
caribou, climate change, harvesting, preparing and cooking, cultural rules, 
distribution and movement of caribou, caribou predators, habitat and forage, 
calving, calving grounds 

Description: 
Master's project on local knowledge 
about caribou; Inuit 
Qaujimajatuqangit (traditional 
ecological knowledge) collected as 
part of the West Kitikmeot Slave 
Study 

Contact and Access Information for Data Holdings 

Contact person: Kitikmeot Inuit Association 

Phone: 867-983-2458 

Metadata access: 
Kitikmeot Inuit Association / 
Heritage Association 

Data Collector: Natasha Thorpe, Naikak Hakongak, Sandra 
Eyegetok, Kitikmeot Elders 

Dataset maintained by: Kitikmeot Inuit Association 

Data holder: Kitikmeot Inuit Association / Heritage 
Association 

Data access: 
Kitikmeot Inuit Association / 
Heritage Association 

Metadata 

Dataset size: 
unknown 

Existing Metadata: 
yes 

Timeframe: 
1950s to 2000 

Geographic Extent of Data: 
Kitikmeot Region 

Nature of Data (& Accuracy) 
open and qualitative; tapes, books and thesis were outputs 

Data Collection Method: 
semi-directed interviews 

Approach to Spatial Referencing 

Spatial Resolution: 
calving areas, hunting 
grounds 

Spatial Format: 
lat/long, place names, marks 
on maps 

Spatial Referencing Method: 
semi-directed interviews 

Data Management 

Data Format: 
Thunder on the Tundra book, and electronic is ArcGIS 
linked with Word and also in AskSam software (textual 
database) 

Physical Location of Data: 
Cambridge Bay, Nunavut 

Formal System? 
no 

How Populated? 
hand enter from audio recording 

Quality checking: 
not applicable 

Updates: 
unknown 
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Interviewee: 
Dorothy Cooley 

Agency: 
Yukon Government, Department of Environment 

Interview date: 
19-Apr-07 

Dataset title: 
Porcupine Caribou Telemetry 

Herd: 
Porcupine Caribou herd 

Key variables: 
lat/long, date, caribou ID 

Description: 
VHF telemetry data 

Contact and Access Information for Data Holdings 

Contact person: Dorothy Cooley 

Phone: 867-993-6461 

Metadata access: 
by request through Tara Wertz or Dorothy Cooley; 
privilege restrictions not known 

Data Collector: Tara Wertz, Dorothy 
Cooley, Don Russell 

Dataset maintained by: Dorothy and Tara 

Data holder: Tara Wertz, Dorothy 
Cooley, Don Russell 

Data access: 
no formal process; by permission of biologists who 
hold the data 

Metadata 

Dataset size: 
~2500 

Existing Metadata: 
no 

Timeframe: 
1991-ongoing (Tara has done most flights over the 
past 5 years) 

Geographic Extent of Data: 
Alaska, Yukon, NWT 

Nature of Data (& Accuracy) 
telemetry; accuracy varies 5m to 7km 

Data Collection Method: 
aerial surveys, VHF telemetry 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long decimal degrees; 
UTMs for older data 

Spatial Referencing Method: 
GPS used to determine location (~1995); earlier it 
was spot on a hard copy map (deg/min) 

Data Management 

Data Format: 
Excel 

Physical Location of Data: 
office of Dorothy Cooley, Department of 
Environment, Dawson City  

Formal System? 
no 

How Populated? 
GPS locations downloaded; hand enter caribou ID 

Quality checking: 
no 

Updates: 
annually 
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Interviewee: 
Dorothy Cooley 

Agency: 
Yukon Government, Department of Environment 

Interview date: 
19-Apr-07 

Dataset title: 
Late Winter Composition 
Counts 

Herd: 
Porcupine Caribou herd 

Key variables: 
location (general), number of calves, number of cows, total 
number of caribou 

Description: 
estimated calf:cow ratios in March 

Contact and Access Information for Data Holdings 

Contact person: Dorothy Cooley 

Phone: 867-993-6461 

Metadata access: 
Dorothy Cooley 

Data Collector: Dorothy Cooley 

Dataset maintained by: Dorothy Cooley 

Data holder: Dorothy Cooley 

Data access: 
Dorothy Cooley 

Metadata 

Dataset size: 
300 

Existing Metadata: 
no 

Timeframe: 
1992-present 

Geographic Extent of Data: 
Alaska, Yukon, NWT 

Nature of Data (& Accuracy) 
morphologic measurements, parasitology, contaminants 
data for caribou collections Data Collection Method: 

caribou are net-gunned; processed and collared 

Approach to Spatial Referencing 

Spatial Resolution: 
capture location is determined with 
GPS (to 5m) 

Spatial Format: 
lat/long decimal degrees 

Spatial Referencing Method: 
GPS 

Data Management 

Data Format: 
Excel 

Physical Location of Data: 
office of Dorothy Cooley, Department of 
Environment, Dawson City  

Formal System? 
no 

How Populated? 
GPS downloaded for locations; rest is hand entered 

Quality checking: 
not applicable 

Updates: 
annually 
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Interviewee: 
Dorothy Cooley 

Agency: 
Yukon Government, Department of Environment 

Interview date: 
19-Apr-07 

Dataset title: 
Porcupine Caribou Capture 
Data 

Herd: 
Porcupine Caribou herd 

Key variables: 
morphological measure, age class, disease titers, sex 

Description: 
measurements, blood samples results from captured 
caribou 

Contact and Access Information for Data Holdings 

Contact person: Dorothy Cooley 

Phone: 867-993-6461 

Metadata access: 
Dorothy Cooley 

Data Collector: Dorothy Cooley 

Dataset maintained by: Dorothy Cooley 

Data holder: Dorothy Cooley 

Data access: 
Dorothy Cooley 

Metadata 

Dataset size: 
300 

Existing Metadata: 
no 

Timeframe: 
1992-present 

Geographic Extent of Data: 
Alaska, Yukon, NWT 

Nature of Data (& Accuracy) 
morphologic measurements, parasitology, contaminants 
data for caribou collections Data Collection Method: 

caribou are net-gunned; processed and collared 

Approach to Spatial Referencing 

Spatial Resolution: 
capture location is determined with 
GPS (to 5m) 

Spatial Format: 
lat/long decimal degrees 

Spatial Referencing Method: 
GPS 

Data Management 

Data Format: 
Excel 

Physical Location of Data: 
office of Dorothy Cooley, Department of 
Environment, Dawson City  

Formal System? 
no 

How Populated? 
GPS downloaded for locations; rest is hand entered 

Quality checking: 
not applicable 

Updates: 
annually 

 



Data Management Framework for CBMP and CARMA 

ESSA Technologies Ltd. 72 

 

Interviewee: 
Dorothy Cooley 

Agency: 
Yukon Government, Department of Environment 

Interview date: 
19-Apr-07 

Dataset title: 
Caribou Harvest Estimates 

Herd: 
Porcupine Caribou herd 

Key variables: 
date, location, sex, number of caribou killed 

Description: 
number of caribou taken by user groups 

Contact and Access Information for Data Holdings 

Contact person: Dorothy Cooley 

Phone: 867-993-6461 

Metadata access: 
harvest data are sensitive; access with permission 
from data collectors 

Data Collector: various; Dorothy Cooley 
compiles summaries from 
other jurisdictions 

Dataset maintained by: Dorothy Cooley 

Data holder: Dorothy Cooley 

Data access: 
harvest data are sensitive; access with permission 
from data collectors 

Metadata 

Dataset size: 
thousands 

Existing Metadata: 
no 

Timeframe: 
1979-present (for Yukon) 

Geographic Extent of Data: 
Alaska, Yukon, NWT 

Nature of Data (& Accuracy) 
date, location, sex, number of caribou 
killed; accuracy of total number harvested is 
fair to low 

Data Collection Method: 
each jurisdiction summarizes harvest studies and sends summaries to 
Dorothy Cooley; harvest studies for each area tend to be different, 
e.g., vary from monthly face-to-face interviews to mail-out 
questionnaires 

Approach to Spatial Referencing 

Spatial Resolution: 
resolution varies from herd range to point 
locations; used to confirm that harvested 
caribou is from Porcupine herd 

Spatial Format: 
polygons for subzones, point 
locations on maps and then 
digitized later 

Spatial Referencing Method: 
polygons and points 

Data Management 

Data Format: 
Excel and SAS 

Physical Location of Data: 
office of Dorothy Cooley, Department of 
Environment, Dawson City  

Formal System? 
no 

How Populated? 
hand entered from summaries; exported from SAS to 
Excel 

Quality checking: 
checked by collectors at communities 

Updates: 
as needed (almost continual) 
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Interviewee: 
Dorothy Cooley 

Agency: 
Yukon Government, Department of Environment 

Interview date: 
19-Apr-07 

Dataset title: 
Satellite Telemetry for the 
Porcupine Caribou Herd 

Herd: 
Porcupine Caribou herd 

Key variables: 
date, time, lat/long, caribou ID 

Description: 
point locations from satellite collars 

Contact and Access Information for Data Holdings 

Contact person: Dorothy Cooley 

Phone: 867-993-6461 

Metadata access: 
Dorothy Cooley 

Data Collector: Dorothy Cooley 

Dataset maintained by: Dorothy Cooley 

Data holder: Dorothy Cooley 

Data access: 
Dorothy Cooley 

Metadata 

Dataset size: 
~60,000 

Existing Metadata: 
no 

Timeframe: 
1985-present 

Geographic Extent of Data: 
Alaska, Yukon, NWT 

Nature of Data (& Accuracy) 
includes historical data; satellite telemetry; accuracy 
varies from 150 m to 1 km Data Collection Method: 

ARGOS satellite 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long 

Spatial Referencing Method: 
ARGOS 

Data Management 

Data Format: 
Access database; ArcView shape files 

Physical Location of Data: 
office of Dorothy Cooley, Department of Environment, 
Dawson City  

Formal System? 
no 

How Populated? 
automatically 

Quality checking: 
none 

Updates: 
weekly 
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Interviewee: 
Dorothy Cooley 

Agency: 
Yukon Government, Department of Environment 

Interview date: 
19-Apr-07 

Dataset title: 
Porcupine Caribou Herd 
Body Condition Monitoring 

Herd: 
Porcupine Caribou herd 

Key variables: 
body weight, fat measurements, morphometrics, 
reproductive state 

Description: 
body condition metrics; number of variables has 
declined from ~75 in the early days to ~10 now) 

Contact and Access Information for Data Holdings 

Contact person: Dorothy Cooley 

Phone: 867-993-6461 

Metadata access: 
Dorothy Cooley 

Data Collector: Dorothy Cooley 

Dataset maintained by: Dorothy Cooley 

Data holder: Dorothy Cooley 

Data access: 
Dorothy Cooley 

Metadata 

Dataset size: 
395 

Existing Metadata: 
yes, in reports and in an Excel spreadsheet 

Timeframe: 
1987-present (monitoring began in 1992) 

Geographic Extent of Data: 
Alaska, Yukon, NWT 

Nature of Data (& Accuracy) 
from animals harvested by trained hunters; standard forms 
sent to hunters to collect data Data Collection Method: 

from hunters trained to collect required info from 
harvested caribou; Marsha Brannigan uses DC's 
protocols and does the same sampling 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou (kill 
location) 

Spatial Format: 
KM posts on Dempster Hwy 
or landmark 

Spatial Referencing Method: 
map landmark 

Data Management 

Data Format: 
Excel and SAS 

Physical Location of Data: 
office of Dorothy Cooley, Department of 
Environment, Dawson City  

Formal System? 
no 

How Populated? 
hand entered from data forms 

Quality checking: 
no 

Updates: 
annually 
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Interviewee: 
Dorothy Cooley 

Agency: 
Yukon Government, Department of Environment 

Interview date: 
19-Apr-07 

Dataset title: 
Hunter Check Station and 
Questionnaire Data 

Herd: 
Porcupine Caribou herd 

Key variables: 
check station records date, location, sex, number of caribou killed plus 
other info about hunter activities; questionnaire asks opinions re: 
hunting seasons, regulations etc. 

Description: 
check station is a harvest monitoring tool 
(see Caribou Harvest Estimates above), 
and point of contact with hunters; 
questionnaire is a poll of opinions re: hunt 
management 

Contact and Access Information for Data Holdings 

Contact person: Dorothy Cooley 

Phone: 867-993-6461 

Metadata access: 
Dorothy Cooley 

Data Collector: Dorothy Cooley 

Dataset maintained by: Dorothy Cooley 

Data holder: Dorothy Cooley 

Data access: 
Dorothy Cooley 

Metadata 

Dataset size: 
<500 

Existing Metadata: 
no 

Timeframe: 
1995-present 

Geographic Extent of Data: 
southbound Dempster Highway 

Nature of Data (& Accuracy) 
harvest data (see Caribou Harvest Estimates above) and info 
on hunters and their activities Data Collection Method: 

questionnaire 

Approach to Spatial Referencing 

Spatial Resolution: 
management sub-zone 
level and landmark 

Spatial Format: 
text 

Spatial Referencing Method: 
questionnaire 

Data Management 

Data Format: 
questionnaire data are in SAS and Excel 

Physical Location of Data: 
office of Dorothy Cooley, Department of 
Environment, Dawson City  

Formal System? 
no 

How Populated? 
hand entered from data forms 

Quality checking: 
not applicable 

Updates: 
annually 
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Interviewee: 
Dorothy Cooley 

Agency: 
Yukon Government, Department of Environment 

Interview date: 
19-Apr-07 

Dataset title: 
Snow Characteristics in 
Northern Yukon 

Herd: 
Porcupine Caribou herd 

Key variables: 
snow density, snow depth, location, date 

Description: 
measure snow depth and density along 
Dempster Hwy and on Yukon North 
Slope 

Contact and Access Information for Data Holdings 

Contact person: Dorothy Cooley 

Phone: 867-993-6461 

Metadata access: 
Dorothy Cooley 

Data Collector: Dorothy Cooley 

Dataset maintained by: Dorothy Cooley 

Data holder: Dorothy Cooley 

Data access: 
Dorothy Cooley 

Metadata 

Dataset size: 
~1900 

Existing Metadata: 
no 

Timeframe: 
1991-present (Dempster) and 1999-present (North Slope) 

Geographic Extent of Data: 
Dempster Highway and Yukon North Slope 

Nature of Data (& Accuracy) 
quantitative data collected from 
the field Data Collection Method: 

on Demptster Hwy there are 8 stations and depth is measured at these; density is 
calculated as weight per volume; point locations are at KM posts in Yukon 
portion of range // for North Slope, there are 6 stations; observer navigates to 
point location and 10 measures are taken; density is not calculated for the North 
Slope samples because wind conditions preclude getting accurate sample weights 

Approach to Spatial Referencing 

Spatial Resolution: 
Dempster Hwy KM posts and North 
Slope GPS way-points 

Spatial Format: 
GPS way-points 

Spatial Referencing Method: 
GPS 

Data Management 

Data Format: 
Excel 

Physical Location of Data: 
office of Dorothy Cooley, Department of 
Environment, Dawson City  

Formal System? 
no 

How Populated? 
hand entered from data forms 

Quality checking: 
not applicable 

Updates: 
annually 
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Interviewee: 
Mitch Campbell 

Agency: 
Government of Nunavut, Department of Environment - 
Wildlife Division, Arviat 

Interview date: 
30-Apr-07 

Dataset title: 
Kivalliq Caribou Monitoring 
Program 

Herd: 
Quamanirjuaq, Beverly, Lorillard and 
Wager herds 

Key variables: 
lat/long, date, activity, accuracy class 

Description: 
capture and collaring with satellite and 
GPS collars of caribou in herds across 
Kivalliq region, and monitoring caribou 
movements 

Contact and Access Information for Data Holdings 

Contact person: Mitch Campbell 

Phone: 867-857-2828 

Metadata access: 
no restrictions 

Data Collector: Mitch Campbell 

Dataset maintained by: Mitch Campbell 

Data holder: Mitch Campbell 

Data access: 
Mitch Campbell 

Metadata 

Dataset size: 
18000 

Existing Metadata: 
yes 

Timeframe: 
1993-present, but not all herds in all years 

Geographic Extent of Data: 
Kivalliq, Kitikmeot, eastern NWT, N. Man and N. 
Sask Region 

Nature of Data (& Accuracy) 
satellite and GPS telemetry data; satellite accuracy 300-
1000m; GPS accuracy to 10-20m 

Data Collection Method: 
ARGOS for both satellite and GPS 

Approach to Spatial Referencing 

Spatial Resolution: 
individual caribou 

Spatial Format: 
lat/long decimal degrees 

Spatial Referencing Method: 
telemetry 

Data Management 

Data Format: 
Excel, Access and shapefiles; there is also a CD (available 
on request) showing animation of caribou collar movements 
and seasonal range use - called "Journey of the Caribou" - 
designed for conservation education 

Physical Location of Data: 
Arviat Office 

Formal System? 
no 

How Populated? 
older data hand-entered; newer data automated using 
Access and voice system 

Quality checking: 
accuracy class in database; do not release raw data; full 
validation process prior to archiving data 

Updates: 
monthly 
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Interviewee: 
Mitch Campbell 

Agency: 
Government of Nunavut, Department of Environment - 
Wildlife Division, Arviat 

Interview date: 
30-Apr-07 

Dataset title: 
Kivalliq Caribou Survey 
Database 

Herd: 
Quamanirjuaq, Beverly, Lorillard, 
Wager, Southampton Island and 
Coates Island herds 

Key variables: 
altitude of flight, strip width, speed, aircraft type, time of year, 
observers, lat/long 

Description: 
lat/long of observations taken of caribou 
during aerial population estimate 
reconnaissance and general surveys 

Contact and Access Information for Data Holdings 

Contact person: Mitch Campbell 

Phone: 867-857-2828 

Metadata access: 
no restrictions 

Data Collector: Mitch Campbell 

Dataset maintained by: Mitch Campbell 

Data holder: Mitch Campbell 

Data access: 
Mitch Campbell 

Metadata 

Dataset size: 
~50000 

Existing Metadata: 
yes 

Timeframe: 
1980s onwards, but mostly from 1997 to present; not 
all herds in all years 

Geographic Extent of Data: 
Kivalliq Region 

Nature of Data (& Accuracy) 
locations of individual caribou from pre-determined 
transects; accuracy within identified strip width; visual 
observation 

Data Collection Method: 
aerial transect 

Approach to Spatial Referencing 

Spatial Resolution: 
general area only (dictated 
by strip width) 

Spatial Format: 
numerical and descriptive 

Spatial Referencing Method: 
2 observers note caribou within pre-defined strips; 
adults and calves 

Data Management 

Data Format: 
Excel and shapefiles; there is also a CD (available on 
request) showing animation of caribou collar movements 
and seasonal range use - called "Journey of the Caribou" - 
designed for conservation education 

Physical Location of Data: 
Arviat Office 

Formal System? 
no 

How Populated? 
hand for early data, voice for later 

Quality checking: 
randomly check after entering data 

Updates: 
within 2 weeks of survey date; surveys flows as 
needed 
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Interviewee: 
Mitch Campbell 

Agency: 
Government of Nunavut, Department of Environment - 
Wildlife Division, Arviat 

Interview date: 
30-Apr-07 

Dataset title: 
Kivalliq Wildlife Observation 
Database 

Herd: 
Quamanirjuaq, Beverly, Lorillard, 
Wager, Southampton Island and 
Coates Island herds 

Key variables: 
location, number, composition, date, observer, condition 

Description: 
recording of location of wildlife sightings 
by hunters and wildlife officers and others 

Contact and Access Information for Data Holdings 

Contact person: Mitch Campbell 

Phone: 867-857-2828 

Metadata access: 
no restrictions 

Data Collector: Mitch Campbell 

Dataset maintained by: Mitch Campbell 

Data holder: Mitch Campbell 

Data access: 
Mitch Campbell 

Metadata 

Dataset size: 
~500 

Existing Metadata: 
yes 

Timeframe: 
1998-present, but not all herds in all years 

Geographic Extent of Data: 
Kivalliq Region 

Nature of Data (& Accuracy) 
qualitative and quantitative, based on reports and 
verification on maps & GPS; accuracy varies from 100 m to 
2 km 

Data Collection Method: 
incidental observations of major movements of 
caribou as reported by people traveling the land 

Approach to Spatial Referencing 

Spatial Resolution: 
group 

Spatial Format: 
lat/long decimal degrees 

Spatial Referencing Method: 
from incidental reports 

Data Management 

Data Format: 
Excel; there is also a CD (available on request) showing 
animation of caribou collar movements and seasonal range 
use - called "Journey of the Caribou" - designed for 
conservation education 

Physical Location of Data: 
Arviat Office 

Formal System? 
no 

How Populated? 
hand enter 

Quality checking: 
not really; as reported 

Updates: 
as reports come in 
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Interviewee: 
Mitch Campbell 

Agency: 
Government of Nunavut, Department of Environment - 
Wildlife Division, Arviat 

Interview date: 
30-Apr-07 

Dataset title: 
Kivalliq Ecological Land 
Classification Program 
(points) 

Herd: 
Quamanirjuaq, Beverly, Lorillard, 
Wager, Southampton Island, Coates 
Island herds and Ahiak herd 

Key variables: 
spectral signature, exposure, moisture, substrate, geomorphology, 
geology, plant genus & species 

Description: 
points of sites that have been ground-
truthed by helicopter to quantify relative 
cover values of vegetation based on 
spectral values of identified polygons 
from satellite imagery 

Contact and Access Information for Data Holdings 

Contact person: Mitch Campbell 

Phone: 867-857-2828 

Metadata access: 
no restrictions 

Data Collector: Mitch Campbell 

Dataset maintained by: Mitch Campbell 

Data holder: Mitch Campbell 

Data access: 
Mitch Campbell 

Metadata 

Dataset size: 
~3000 

Existing Metadata: 
yes 

Timeframe: 
2000-present, but not all herds in all years 

Geographic Extent of Data: 
mostly Kivalliq, some Kitikmeot, eastern NWT, N. Man and N. Sask Region 

Nature of Data (& Accuracy) 
GPS and orthorectified satellite 
image; accuracy 10-100 m Data Collection Method: 

ground truthing of satellite images through field observation 

Approach to Spatial Referencing 

Spatial Resolution: 
points refer to central location in a 
polygon 

Spatial Format: 
lat/long decimal degrees 

Spatial Referencing Method: 
From field work 

Data Management 

Data Format: 
Access; there is also a CD (available on request) showing 
animation of caribou collar movements and seasonal range 
use - called "Journey of the Caribou" - designed for 
conservation education 

Physical Location of Data: 
Arviat Office 

Formal System? 
no 

How Populated? 
use computer software to digitize handwritten entries 
on data sheets 

Quality checking: 
validated 3 times: 1) using photos, 2) with data sheets, 3) 
randomly 

Updates: 
ongoing 
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Interviewee: 
Mitch Campbell 

Agency: 
Government of Nunavut, Department of Environment - 
Wildlife Division, Arviat 

Interview date: 
30-Apr-07 

Dataset title: 
Kivalliq Caribou Survey 
Database (transect polyline) 

Herd: 
Quamanirjuaq, Lorillard, Wager and 
Southampton Island herds 

Key variables: 
start and stop points; altitude, strip width, date, herd name 

Description: 
shapefiles of transect lines flown during 
surveys 

Contact and Access Information for Data Holdings 

Contact person: Mitch Campbell 

Phone: 867-857-2828 

Metadata access: 
no restrictions 

Data Collector: Mitch Campbell 

Dataset maintained by: Mitch Campbell 

Data holder: Mitch Campbell 

Data access: 
Mitch Campbell 

Metadata 

Dataset size: 
~1500 

Existing Metadata: 
yes 

Timeframe: 
1997 onwards 

Geographic Extent of Data: 
Kivalliq Region and NE Kitikmeot 

Nature of Data (& Accuracy) 
lines drawn between start and stop point; 
accuracy depends on projection Data Collection Method: 

generated data; starting line selected randomly and then systematically 
applied to represent variable ground coverage 

Approach to Spatial Referencing 

Spatial Resolution: 
line data 

Spatial Format: 
line data 

Spatial Referencing Method: 
generated by joining 2 geographic points 

Data Management 

Data Format: 
Excel and shapefiles; there is also a CD (available on 
request) showing animation of caribou collar movements 
and seasonal range use - called "Journey of the Caribou" - 
designed for conservation education 

Physical Location of Data: 
Arviat Office 

Formal System? 
no 

How Populated? 
using ESRI 

Quality checking: 
spatial referencing validates data 

Updates: 
variable; not every survey needs new set of transects; 
any one set of lines can be re-used 
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Interviewee: 
Mitch Campbell 

Agency: 
Government of Nunavut, Department of Environment - 
Wildlife Division, Arviat 

Interview date: 
30-Apr-07 

Dataset title: 
Kivalliq Caribou Survey 
Database (transect points) 

Herd: 
Quamanirjuaq, Lorillard, Wager and 
Southampton Island herds 

Key variables: 
start and stop points; altitude, strip width, date, herd name 

Description: 
geographic points for start/stop of transect 
stored in Excel and as ESRI point files 

Contact and Access Information for Data Holdings 

Contact person: Mitch Campbell 

Phone: 867-857-2828 

Metadata access: 
no restrictions 

Data Collector: Mitch Campbell 

Dataset maintained by: Mitch Campbell 

Data holder: Mitch Campbell 

Data access: 
Mitch Campbell 

Metadata 

Dataset size: 
~3000 

Existing Metadata: 
yes 

Timeframe: 
1997 onwards 

Geographic Extent of Data: 
Kivalliq Region and NE Kitikmeot 

Nature of Data (& Accuracy) 
start and stop points between 10 and 100 m 

Data Collection Method: 
generated data 

Approach to Spatial Referencing 

Spatial Resolution: 
point data 

Spatial Format: 
point data 

Spatial Referencing Method: 
generated by Mitch 

Data Management 

Data Format: 
Excel and shapefiles; there is also a CD (available on 
request) showing animation of caribou collar movements 
and seasonal range use - called "Journey of the Caribou" - 
designed for conservation education 

Physical Location of Data: 
Arviat Office 

Formal System? 
no 

How Populated? 
using ESRI 

Quality checking: 
spatial referencing validates data 

Updates: 
as required 
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Interviewee: 
Mitch Campbell 

Agency: 
Government of Nunavut, Department of 
Environment - Wildlife Division, Arviat 

Interview date: 
01-May-07 

Dataset title: 
Kivalliq Caribou Monitoring 
Program Spatial Extents 

Herd: 
Quamanirjuaq, Lorillard and Wager 
herds 

Key variables: 
time of year, location, herd, collar type 

Description: 
kernel analysis of point data collected 
from satellite and GPS telemetry on 
Kivalliq caribou populations showing 
seasonal range use, using spatial 
analyst and geostatistical analyst 

Contact and Access Information for Data Holdings 

Contact person: Mitch Campbell 

Phone: 867-857-2828 

Metadata access: 
no restrictions 

Data Collector: Mitch Campbell 

Dataset maintained by: Mitch Campbell 

Data holder: Mitch Campbell 

Data access: 
Mitch Campbell 

Metadata 

Dataset size: 
size of dataset is variable 

Existing Metadata: 
yes 

Timeframe: 
1993 to present, but not all herds in all years 

Geographic Extent of Data: 
Kivalliq Region, NE Kitikmeot, N Man, N Sask, 
eastern NWT 

Nature of Data (& Accuracy) 
polygons representing caribou density; accuracy rendered as 
confidence intervals for each polygon 

Data Collection Method: 
ESRIS Spatial Analyst and Geostatistical Analyst; 
using satellite from ARGOS and GPS data  

Approach to Spatial Referencing 

Spatial Resolution: 
resolution based on multi-
year data 

Spatial Format: 
polygon shapefile 

Spatial Referencing Method: 
satellite and GPS data analysis 

Data Management 

Data Format: 
polygon shape files / raster; there is also a CD (available on 
request) showing animation of caribou collar movements 
and seasonal range use - called "Journey of the Caribou" - 
designed for conservation education 

Physical Location of Data: 
Arviat Office 

Formal System? 
no 

How Populated? 
using ESRI 

Quality checking: 
internal to software; point data used are quality checked 

Updates: 
as needed 
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Interviewee: 
Mitch Campbell 

Agency: 
Government of Nunavut, Department of 
Environment - Wildlife Division, Arviat 

Interview date: 
01-May-07 

Dataset title: 
Kivalliq Ecological Land 
Classification Program 
(polygons/raster) 

Herd: 
habitat mapping across Kivalliq Region; involves 
Quamanirjuaq, Beverly, Lorillard, Wager and 
Ahiak herd 

Key variables: 
dominant plant genus and species, dominant geologic and geomorphologic features 

Description: 
classified polygons of 
vegetative communities and 
abiotic communities and 
combinations thereof 

Contact and Access Information for Data Holdings 

Contact person: Mitch Campbell 

Phone: 867-857-2828 

Metadata access: 
no restrictions 

Data Collector: Mitch Campbell 

Dataset maintained by: Mitch Campbell 

Data holder: Mitch Campbell 

Data access: 
Mitch Campbell 

Metadata 

Existing Metadata: 
yes 

Dataset size: 
"freakin huge"; hundreds of thousands of records 

Timeframe: 
2000-present, but not all herds in all years 

Geographic Extent of Data: 
Kivalliq Region, NWT, N Man, and NE Kitikmeot 

Nature of Data (& Accuracy) 
plant community and general landscape 
feature descriptions based on unique 
spectral signatures drawn from Landsat 
digital satellite imagery using image 
analysis software and GIS Data Collection Method: 

combination of ground-truthing and analysis using specialized software; 
unsupervised (before field work) and supervised (after field work) 
classification 

Approach to Spatial Referencing 

Spatial Resolution: 
pixel size = 33m 

Spatial Format: 
polygons in raster 
format and stored as 
shape files 

Spatial Referencing Method: 
from field work; unsupervised classification using image analysis 
software and supervised classification incorporating ground truthing 
results into final classification (contracted to ELC specialists) 

Data Management 

Data Format: 
format variable including shape files and data in Access; there is also a CD 
(available on request) showing animation of caribou collar movements and 
seasonal range use - called "Journey of the Caribou" - designed for 
conservation education 

Physical Location of Data: 
Arviat Office 

Formal System? 
no 

How Populated? 
using combination of specialized 
software and ground truthing results 

Quality checking: 
sites are held back as controls to determine classification accuracy; ground 
truth sites from completed adjacent images also used to determine final 
classification precision and accuracy; scene size is approx 125 km square 
and a minimum of 200 sites are groundtruthed and used for scene final 
classification 

Updates: 
one time effort; snapshot in time; 
2000-present 
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