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The information associated with the 

specimens in the world’s Natural 

History Collections is under utilized 

and as a result collections are under 

resourced because potential users 

have no easy way of accessing this 

information!   















The whole is greater 
than the sum of the 
parts! 

The Natural History Meta-collection: 





















It is estimated that approximately 2-3 billion 

specimens with associated locality and date 

of collection are held in the world’s natural 

history collections. Collectively, this 

massive information resource (the Meta-

Collection) provides our most complete 

record of the biodiversity of our planet.  

Primary Data on Species Distributions 



The formation of Canadensys 

is a significant step toward 

realizing the Canadian Digital 

Meta-Collection 



•!1 billion specimens manually digitized 

 @ 10 min./specimen 

•166,666,667 hours 

•21 million days @ 8 hours /day 

 with no lunch break 

•833,000 people working for 1 full year  

James Macklin 

Director of Collections and Informatics 

Harvard University Herbaria 



How do we industrialize the process? 

If we are going to succeed we need 

to consider: 

•! Quality control issues 

•! Economies of scale 

•! Automated processes 

•! Labor costs 

•! Community resources 

•! Workflow 



Software selection and/or 
development? 

Recognize that software is transitory! 
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•!Is the software’s underlying data model 

robust? 

•!What is the software’s import capacity? 

•!What is the software’s export capacity? 

•!Can the export capacity be easily 

customized to meet the requirements of 

different data exchange standards? 

Questions- 
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Who are the subject matter experts? 

What types of users? 

What applications will access this database? 

Understand how the data you choose to track will be used 
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Invest the time to implement data integrity. I can’t over-emphasize the 
importance of this tip. Many of the problems you’ll encounter with inaccurate or 

erroneous information will be a direct result of poor data integrity. While it 
sometimes seems like a waste of time to pay so much attention to the many 

details involved in establishing data integrity, it will actually save you an 
enormous amount of time in the long run – you won’t have to continually go 
back to fix things. An interesting fact is that the very people who "…just don’t 

have the time." to establish proper data integrity are the ones who usually 
spend a large amount of time fixing their improperly designed databases. In 

many cases they will spend up to three times the amount of time it would have 
taken to design the database properly in the first place! So don’t do it over – 
do it right! 

a multi-part field is a field whose value can be divided into smaller parts, while 
a multi-valued field contains multiple occurrences of the same type of value. 

first normal form: All column values are atomic and non-repeating 

second normal form: All column values depend on the value of the primary 

key. 

third normal form: No column value depends on the value of any other column 

except the primary key. 
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Quality as applied to data, has various 

definitions but in the geographic world 

one definition is now largely accepted – 

that of “fitness for use” (Chrisman 1983).  

Data Quality 



In a database, the data have no actual quality 

or value; they only have potential value. That 

value is realized only when someone uses the 

data to do something useful (English 1999). 

The quality of data cannot be assessed 

independently of the users of that 

data (Strong et al. 1997). 

Fitness for use 



Data are of high quality if they are fit 

for their intended use in operations, 

decision-making, and planning. 

    (Juran 1964) 

Fitness for use 



Fitness for use 

–!Does species ‘x’ occur in Tasmania? 

–!Does species ‘x’ occur in National Park ‘y’ 

X 

Diagram Compliments Arthur Chapman 





“During the revision of Euscelidia, a 

frightening proportion of the borrowed 

“determined” material was found to be 

misidentified (62–73%), and a literature 

search in a BIOSIS Previews revealed 

that the problem is widespread.” 

Meier & Dikow Conservation Biology, Pages 478–488 Volume 18, No. 2, April 2004 

Problem: Misidentification 



“For example, of the 1522 rove beetle specimens 

(Staphylinidae: Coleoptera) in the Struve collection 

262 (17%) were misidentified (Rose 2000), and 

Papp (1978) reports that for a collection of 

Hungarian Lauxaniidae (Diptera) 28 of the 74 

species determined and labeled by Szilády were 

consistently misidentified.” 

Meier & Dikow Conservation Biology, Pages 478–488 Volume 18, No. 2, April 2004 

Problem: Misidentification 



“In Euscelidia 13% of all borrowed specimens 

were classified under an incorrect name, and 

for a recent inventory of palm collections in 

botanical gardens, 260 (22%) of the 

submitted 1208 names were synonyms and 

46 (4%) were invalid (Maunder et al. 2001).”  

Meier & Dikow Conservation Biology, Pages 478–488 Volume 18, No. 2, April 2004 

Problem: Use of Invalid Names 





http://www.gbif.org/prog/digit/data_quality/data_quality 
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Assign responsibility for the quality of data to those who create them. If this 

is not possible, assign responsibility as close to data creation as possible   

                 (Redman 2001) 

Slide Compliments Arthur Chapman 





Data Cleaning 

A process used to determine if data 

are inaccurate, incomplete, or 

unreasonable and then improving the 

quality through correction of detected 

errors and omissions.  



http://www.gbif.org/prog/digit/data_quality/data_cleaning 
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•! assign the different work phases to DIFFERENT 

people according to the needed skills, costs and 

possible location of the work 

•! atomize the work as much as needed/possible 

•! maintain quality control in all phases 

•! constantly think about lowering costs without 

sacrificing the quality/usage 

Workflow   
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•! File name manipulation 

•! Image file manipulation software 

•! Voice recognition software 

•! Georeferencing tools 

Automated processes 





Data Capture Guidelines 

Data Guidelines - Collection Data 
Registration at the Nationaal 

Herbarium Nederland  (March 
2007) L.P.M. Willemse / J.B. Mols 

http://
www.nationaalherbarium.nl/
virtual/Data-guidelines-NHN.pdf  












