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New 
species

Synonyms 
for existing 
species!

Recognition of new species?Recognition of new species?Recognition of new species?

“… mycologists inadvertently redescribe already known 
species at the rate of about 2.5 : 1” (Hawksworth 1991) 
“… mycologists inadvertently redescribe already known 
species at the rate of about 2.5 : 1” (Hawksworth 1991) 



Contributing to solutionsContributing to solutionsContributing to solutions

! Improving individual efficiency

! Sharing the workload



Improving efficiencyImproving efficiencyImproving efficiency
! Natural history collections as well as media collections

! Digital catalog of objects
! Online access to catalog
! Online access to digitized objects (digital books, 

high resolution images of specimen, etc.)
! Catalogs of taxonomic and geographic names 

! Interactive identification tools
! Guided keys (hyperlinked)
! Picture keys
! Multiple access interactive identification

! Automatic identification
! Digital image / audio analysis
! Automated molecular analysis



Knowledge managementKnowledge managementKnowledge management

Aspects:
! Information retrieval
! Information application
! Information building

... Biodiversity research:
! Digital catalog & access
! Identification tools
! Integrated information 

systems?



Information buildingInformation buildingInformation building

! Information building, e. g. describing 
new species, is the true bottle neck –
not retrieval & application 

! Improving information retrieval and 
application does help in information building

! However, integrated information systems can 
increase the efficiency of knowledge building 
far more!

! → Workflow optimization:



Recording observationsRecording observationsRecording observations

DNA

Analysis, writing & publishingAnalysis, writing & publishingAnalysis, writing & publishing

(scientist with word 
processor) (commercial 

publisher)

(Internet)

Publications:

(analyses /
synthesis)



Recording observationsRecording observationsRecording observations Analysis & publishingAnalysis & publishingAnalysis & publishing

(scientists with 
database client)

(Information 
System)

(publishers help)

(Interactive 
identification 

package)

(Internet
presentation)

(scientists with 
database client)

(Multiple observations per object)

(analyses)

(Monograph)

(DNA)



private
private

Access and responsibility can be controlledAccess and responsibility can be controlledAccess and responsibility can be controlled

project

shared
work-
space



project

shared
work-
space
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IPR of contribution is recorded independentlyIPR of contribution is recorded independentlyIPR of contribution is recorded independently
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CaveatsCaveatsCaveats
! Recognize the importance of individual 

enterprise or small scale collaborations in 
addition to institutional efforts

! Large scale database enterprises 
usually produce bureaucracy, 
stifling initiative and "fun"

! Provide for small projects, either 
! as "open workspaces" in an 

enterprise system, or
! through distribution of free, locally self-

installing applications ("enabling technology")



Productive Workbench EnvironmentProductive Workbench EnvironmentProductive Workbench Environment

! Applications & tools
! Content & Resources



DiversityWorkbenchDiversityWorkbenchDiversityWorkbench

Diversity
References

Species 2000, IPNI, 
GPC, Euro+Med, etc.

Commercial refe-
rence databases, 

Reference ManagerTM

files, etc.

Major collection 
management systems

(Specify, SysTax, 
Smithsonian, etc.)

Diversity 
Collection

Diversity Taxonomy
(nomenclature, synonymy,

systematics)

Diversity Identify

Special Indexing
(organism interactions

and geograph. area)

Diversity Description 
(DeltaAccess, morphology)

Diversity Users
(login, permissions)

Diversity  Resources
(URI‘s, Images, other 

information resources)



LIAS



Productive Workbench EnvironmentProductive Workbench EnvironmentProductive Workbench Environment

! Applications & tools
! Content & Resources

! Progress in removing technical obstacles:
! Unicode & xml
! SOAP interfaces, UDDI registries
! URI + web service resolution instead URLs

Access speed

Access reliability

Desktop reference Internet



Problems with Intellectual Property RightsProblems with Intellectual Property RightsProblems with Intellectual Property Rights

! Database content may have copyright protection
and database protection

! Copyright only applies if the selection or 
arrangement of the contents is the author’s own 
intellectual creation. 

! Database right relates to the person who takes 
the initiative in obtaining, verifying or presenting 
the contents of the database, or bears the cost of 
doing so.



Legal problems: Database rightLegal problems: Database rightLegal problems: Database right

Requirements:
! "Substantial investment in obtaining, 

verifying or presenting its contents"
! No requirement for intellectual creativity: 

applies to trivial content
Rights granted for 15 years:
! to prevent copying
! to prevent re-arrangement of all or part of the 

data into a different format
! to prevent it being made available to the public
#any update extends the protection by 15 years 

for the entire data set!



License to solve content IPR problem?License to solve content IPR problem?License to solve content IPR problem?

! Allow contributors to completely lock 
information for up to 2 years.

! Allow extensions for again up to 2 years at any 
time during that period.

! Once the period has expired, the data will be 
permanently publicly visible, however.



License to solve content IPR problem?License to solve content IPR problem?License to solve content IPR problem?

! Completely lock information for up to 2 years
! for entire data collections as well 

as revisions and updates in public 
data collections

! Incorporate in the license the option to secure a 
10 years database right before allowing revision 
by somebody else
! only for entire data collections
! database rights are not extended through 

revisions or updates!
! After that time the data should be under some 

sort of public (GPL/LGPL?) license



Web sitesWeb sitesWeb sites


