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What information and who created it?

Two potentially useful ways to classify "taxonomic concepts"
Introduction

   Just names are not enough, and PDFs of full-blown taxonomic monographs are too much for taxonomic databases (TDs). In real life, available TD models cater towards a wide range of user communities, each with specific requirements. Some are more interested in regarding taxonomic names as "conceptual vehicles" (or theories, really) about entities in nature and their relationships. Others (only) need to know enough to make a particular decision to manage biodiversity. Some need to express that a particular "meaning" of a taxonomic name is really the result of their costly research. Others are content with making these results available electronically, or recombining them, without reliving every inferential step that led there.

   The SEEK Taxon service, perhaps more so than most TDs, has to understand how the different approaches to manage "taxonomic concepts" work and can productively interact. I think we need to identify not only the smallest common denominator of what a "concept" must entail, but also have a terminology to label more information-rich "concepts". That way the various rationales and conventions of existing TD models would be mirrored in the language we use to talk about them. To prepare for increasing participation from "experts", I think we also need to label intellectual credit more adequately.
   My strategy here is to quickly review the components of our transfer schema (as of TDWG Portugal), and then introduce two new classifications of "taxonomic concepts": one according to (I) associated information content, and another according to (II) associated intellectual credit. I use these schemes to (III) compare the aims and limitations of five relevant TD models. Please always keep in mind that this is largely an experiment.
Components of the Transfer Schema ("Abstract TC Model", J. Kennedy [TDWG '03, PPT slide 9]; modified)

- Taxonomic Concept


- Name (common, "usage", scientific: with/out author, with/out sec.) ["ovata Gleason"]

- Author ["sec. Stone"]


- Date ["1997"]

- Rank ["species"]


- Hierarchical Context ["parent: Carya Britton & Brown; child: var. australis Jones"]


- Reference ["Flora of North America Vol. 3, p. 50"]


- Name-Relation Circumscription ["synonym of carolinae Radford"]

- Specimen Circumscription (type, all types, all specimens) ["USNM # ABC123"]

- Character Circumscription ["5 cone-shaped petals"]
I. "Taxonomic Concepts" Classified According to Associated Information Content
- Comment: classified in order of increasing information content; accumulative, not exclusive of each other

1. "Common Name", "Usage"

- Information Content: largely uninformative; in TD context: "set of taxonomic objects" 


- Example: "hickory", "USDA Plant ID 123", "shrub # 1"

- Comment: not a concept!; information content increases - and concept status obtains - 

  if associated with a sufficiently informative reference (see comments on I.5. and I.6.)
2. "Scientific Name in Isolation"


- Information Content: in addition to signaling (assumed) existence of the name in a 


  Code-abiding publication, informs only about rank, and not unambiguously so

- Example: "ovata" - either a subspecies, a species, or a genus; "Juglandaceae" - a 


  family ("-ceae" indicates: "plant"; "Coleoptera" - an order ("-a" ending is typically 


  used to name animal orders)

- Comment: also not a concept!; see comments on I.1.
3. "Scientific Name in Association with Author & Date"


- Information Content: adds clues as to the who & when of that publication; yet in 


  isolation this is still largely meaningless; thus: informs only about rank, and not 

  unambiguously so

- Example: "ovata Gleason 1952"; "Juglandaceae Linnaeus 1758"

- Comment: see comments on I.2.
4. "Scientific Name in Association with Hierarchical Context"


- Information Content: informs unambiguously about rank, or "nestedness"; not more

- Example: "subspecies: australis Jones, species: ovata Gleason, genus: Carya Stone"

- Comment: see comments on I.2.
5. "Common or Scientific Name in Association with ('Pointing' or 'Unknown') Reference"
     = "Assertion" (sensu me!)

- Information Content: ambiguous!; contingent upon (often unknown) information content 

  present in that reference, which may be rich (see I.6. to I.8.), or only a pointer to 


  another (often unmentioned) reference

- Example: "hickory sec. ITIS"; "ovata Gleason sec. Flora of North America 1997, Vol. 3., 


  p. 50", where FNA is just a checklist

- Comment: I think this is the main source of our terminological confusion! Originally 


  "concepts" were defined as name-reference associations. That effectively shifts the 


  responsibility of carrying information content (see I.6. to I.8.) onto the associated 


  reference. However, many references present in TDs (and associated with names) are 

  really just pointers to information content that actually exists in still other 

  references. Unless those other "pointed-to" references and their information contents 

  are also present in TD, the name-reference association, or "assertion", is largely 

  meaningless!


  I suggest that we shouldn't call something that's (potentially) largely meaningless 

  (i.e. a name with only a "pointing" reference) a "concept", since that latter term 

  intuitively means that there's more information content available.

  In short, if the information content of a reference is "pointing", or unknown (e.g. 


  only existing in the mind of the referred identifier, see example of II.4.), then the 

  name-reference association is an "assertion". Not any reference tied to a name merits 


  the status of a "concept".
6. "Common or Scientific Name in Association with Name-Relation Specifying Reference"
     = "Name-Relation Concept"

- Information Content: specifies the information content of a taxonomic name - i.e. the 

  taxon or taxa that name is supposed to refer to - only in relation to other existing 

  concepts; in essence a "proxy" to the information content represented by I.7. and I.8.; 

  additional ambiguity can result from name relations like "partially overlaps with"

- Example: "ovata Gleason sec. Gleason 1952 is a synonym of carolinae Radford sec. 


  Radford 1968" (as synonymized by Stone 1997)

- Comment: a true concept!; however, possibly only a "name-relation assertion" if the 


  associated reference is only a pointer to another one in which the name-relation was 


  actually established (see comments on I.5.); most abundant kind of information content 

  present in TDs; also least informative, since observational (I.7.) or theoretical 

  information contents (I.8.) are still at least one step away
7. "Common or Scientific Name in Association with Specimen Specifying Reference" = "Specimen Concept"

- Information Content: specifies the information content of a taxonomic name in relation 


  to specimens (or an appropriate "proxy" thereof, e.g. a DNA sequence for a virus, or a 


  picture of a whale[?]), or in relation to subsumed instances (in case of higher taxa)

- Example: "ovata Gleason includes specimen USNM # ABC123"; "HIV-III (sec. NIH) includes 

  NIH DNA sequence # DEF456"; "Carya Britton & Brown includes type species ovata Gleason"

- Comment: a true concept! (though see comments in I.6. on "name-relation assertions"); 

  supported (though not necessarily required) by most TDs (exception: Prometheus, see 


  comments on III.1.); most unambiguous way to express information content, manageable by 

  computers; however, also low predictive value: extends beyond TD-archived list of 

  specimens only through an additional inference of sameness, which is achieved through 

  I.8.
8. "Common or Scientific Name in Association with Character Specifying Reference" = "Character Concept"

- Information Content: specifies the information content of a taxonomic name in relation 


  to a list of characteristics (i.e. a diagnosis), either through a "text string" and/or 


  (possibly) a tree display (personally I prefer text, tree displays are only necessary 


  in the [controversial and still provisional] Phylocode, and can also be expressed 

  through text) 


- Example: "ovata Gleason has 5 cone-shaped petals"; "HIV-III (sec. NIH) has sequence 

  ACGTACGT at position 100 of the CEM-15 gene"; "Coleoptera consists of every taxon whose 

  most recent common ancestor is traceable to the node at which Carabus and Curculio 

  intersect in tree 3 of Maddison 2003"

- Comment: a true concept! (though see comments in I.6. on "name-relation assertions"); 


  supported by many TDs, rarely required (exception: Delta and successors); more 

  ambiguous way than I.7. to express information content, difficult to manage by 

  computers; however, also most predictive value: this is the way that we intuitively 

  think about "definitions" of taxa and other objects in the world; taxonomic names have 

  truly scientific (inference-supporting) properties only in combination with diagnoses!
- Comment: this classification aids us in rephrasing the mission of the SEEK TD. Taxonomic publications mostly 
  center around "concepts" which are carriers of meaning (I.6. to I.8.). In contrast, ecological publications mostly 
  cite "names" that are largely meaningless in isolation (I.1. to I.4.). Existing TDs mostly carry "assertions" (I.5.; see 

  also III.1.) which are pointers to meaning. The SEEK TD tries to connect I.1. to I.4. all the way to (minimally, in 
  my view) I.6. (I.5., arguably, though see comments on III.1.), or (ideally) to the combination of I.6. to I.8. The 
  mission is to connect "names" to information content. That requires (at least) an infrastructure to achieve the 
  connecting, and an incentive to do so. Thus:
II. "Taxonomic Concepts" Classified According to Associated Intellectual Credit
- Comment: the question is: who does this "concept" - now existing in the SEEK TD - belong to? In essence that 
  means specifying how much intellectual effort was associated with the operation of transferring the "concept" from 
  wherever it came from (e.g. another TD, or a person's mind), to where it (also) is now. Classified again in order of 
  increasing intellectual credit.

- Comment: "intellectual credit" is meant here only with respect to taxonomy proper; it says nothing about the 
  considerable intellectual efforts that went into the programming of transfer schemes, interfaces, etc.
- Comment: "names" (see above: I.1. to I.4.) are excluded since they are largely meaningless in isolation. 
  Consequently the operation of transferring a non-referenced "name" into a TD also carries with it almost no 
  intellectual effort (it sure is work though). That effort starts when "names" are associated with pointers to or 
  carriers of meaning (see above: I.5. to I.8.).
1. "Automatically Transferred Assertions and Concepts"

- Intellectual Credit: none!; if it is possible for a computer algorithm to create a 

  "new" entry of an assertion or concept in a TD, this means that the entire information 

  must have already existed elsewhere; that "elsewhere" is the location to assign proper

  intellectual credit

- Example: the SEEK TD "absorbs" assertions or concepts from the VegBank TD


- Comment: this is congruent with the already existing practice of "outsourcing" to 


  another TD or crediting that TD as the "location" of an assertion or concept; it 


  effectively (and appropriately) shifts the responsibility to assign intellectual credit 


  onto that other "location"; the SEEK TD just acts as a "proxy" to that source and 


  assumes no crediting responsibility
2. "Automatically Transferred Assertions and Concepts, with Manual Assignment of Status"

A. "Status Assignment Transferred from an Existing One in Another TD"


B. "Status Assignment Transferred from an Existing One in a Publication"

C. "Status Assignment Newly Created at the Moment of Transfer"

- Intellectual Credit: minimal, though slightly variable: lowest in A. and B., slightly 

  higher in C.; however, no new connections among existing information contents, or new 

  information contents are created; a "position" on an already existing assertion and 

  concept is merely added on "top" of that, and remains "outside" of it

- Example: the USDA TD "absorbs" assertions or concepts from IPNI and adds statuses 


  ("valid", "invalid") onto them, as taken partly from (A.) a previous version of the 

  USDA TD (differing from the IPNI statuses, otherwise see II.1., i.e. no intellectual 


  credit), partly from (B.) the published Flora of North America, and partly from (C.) 


  "instant" assignments in cases where no existing statuses were available at the moment 


  of transfer (of course they must have existed "somewhere" before if the assertions or 


  concepts have ever been published)

- Comment: although only minimal intellectual credit is assigned to an operation of 

  "status label added" to an otherwise automatically transferred assertion or concept, 

  that "status" can play a very important role in e.g. ecological user communities; so 

  minimal intellectual credit can still mean maximal impact on certain user communities, 


  and thus on the occurrence of particular taxonomic names throughout much of the SEEK 


  TD-relevant information sources
3. "Manually Transferred Existing Assertions and Concepts"

A. "Existing Assertion or Concept Transferred from a Publication"


B. "Existing Assertion or Concept Transferred from Other Locations"

- Intellectual Credit: also minimal, no new information content created as far as science 


  is concerned; though particularly the transfer of an existing concept "from analog to 

  digital" renders that concept accessible to TDs for the first time; thus a critical 

  step in populating the TD

- Example: (A.) a taxonomist takes a concept from the published Flora of North America, 


  Vol. 3, and enters the relevant information content (e.g. name, author, reference, 


  name-relations, specimens, etc., see Kennedy transfer schema above) into a TD; (B.) a 

  collection assistant enters an existing assertion from an unpublished, internal museum 

  document into a TD (e.g. "USNM # ABC 123 pertains to Carya ovata Gleason sec. 

  determination label of museum curator Jane Hanson, 1990")

- Comment: includes transfer from analog to digital of (all and extremely valuable) 


  existing information about name-relations, specimens, and characters!


- Comment: presumably the minimal intellectual credit associated with making an existing 


  assertion or concept available digitally, is part of the reason why the transfer 


  process is relatively slow; it is also part of the reason why checklists and catalogs -

  in spite of their immense value to science - are in relatively low standing in the 


  taxonomic community, and sometimes difficult to sell as envisioned products to funding 

  agencies
4. "Manually Transferred New Assertions"

- Intellectual Credit: questionable; presumably the "enterer" of the assertion signals 

  that something new has been "discovered" (i.e. could not be assigned to an existing 


  assertion or concept), yet no actual information is provided as to what that "new 

  entity" is related to


- Example: the entry "Shrub sp. # 1 [name] sec. Peet now & this TD [i.e. a 'pointing' 


  reference, though the 'pointed-to' concept is unknown, i.e. it only exists in Peet's 

  mind at this moment]" is entered into the TD, and exists nowhere else!

- Comment: not sure whether this occurs very often; presumably most assertions present in 


  TDs also exist somewhere else, e.g. in ecological publications, museum collections, 


  etc.; minimally in an individual researcher's documents
5. "Manually Transferred New Connections among Assertions and Concepts, Outside the Codes" 

- Intellectual Credit: considerable; serves to reduce assertion and concept redundancy in 

  the TD, and thus establish connections among TD entries ("annotations" sensu Ytow et 


  al. 2001) and stabilize the number of unconnected, largely meaningless assertions

- Example: an "expert" (knowledgeable ecologist or taxonomist) "examines" the meaning of 

  an assertion existing e.g. in the ecological literature ("Shrub sp. # 1 sec. Peet & 

  Stewart 1997") - presumably through examination of specimens, characters, or overall 

  knowledge of the taxa present in the corresponding study area - and connects it to an 

  existing assertion or concept ("is actually a usage of Carya ovata Gleason sec. Stone 


  1997") already present in the TD; thus the TD is the only place where this connection 

  exists!; no information content about specimens or characters is added, however

- Comment: this is real taxonomic work!: essentially an original new identification of an 

  assertion or concept with another one; it should in principle be credited to the 

  "connecter" as unambiguously and permanently as a specimen ID label to its "expert" 


  author, or a published identity relation of someone else's assertion to an existing 

  concept ("Shrub sp. # 1 sec. Peet & Stewart 1997 was identified as Carya ovata Gleason 


  sec. Gleason 1952 in Beach & Gauch, 2003: Shrubs of North Carolina. Eastern US 


  Vegetation Letters 15: 10-12")
6. "Manually Transferred New Connections of Assertions and Concepts to Specimens, Outside the Codes" 

- Intellectual Credit: also considerable; renders existing assertions and concepts in the 

  TD (more) scientifically testable, by connecting them to actual specimens; thus reduces 

  the amount of potentially meaningless assertions and only name-relation specifying 

  concepts: their actual information contents are now accessible to others

- Example: see example in II.5., except that the "expert" now only enters "includes UNC 

  Herbarium # 123" into the TD and connects it to the existing TD entry "Shrub sp. # 1 

  sec. Peet & Stewart 1997" (i.e. "assertion turned concept", see comments on II.6.); 

  also: "Carya Britton & Brown sec. Stone 1997 includes Shrub sp. # 1 sec. Peet & Stewart 

  1997" (connection to parent, adding of hierarchical context, see examples in I.7.)

- Comment: in case of (1) connecting specimens to name-relation specifying concepts, 

  those concepts are rendered more information-rich; however, when (2) specimens are 

  added to assertions (as in 1st example of II.6.), then those assertions actually turn 

  into specimen concepts!
7. "Manually Transferred New Connections of Assertions and Concepts to Characters, Outside the Codes" 

- Intellectual Credit: also considerable; similar to II.6, though see comments on I.7. 

  and I.8.

- Example: see example in II.5., except that the "expert" now only enters "has merely 4 

  bell-shaped petals" into the TD and connects this information to the existing TD entry 

  "Shrub sp. # 1 sec. Peet & Stewart 1997"; see also examples in I.8.

- Comment: see comments on II.6.
8. "Manually Transferred New Concepts, Inside the Codes"

A. "New Name-Relation Concepts"


B. "New Specimen Concepts"


C. "New Character Concepts"

- Intellectual Credit: maximal; yet currently not permitted according to the Codes


- Example: (A.) new name-to-name associations ("Carya ovata Gleason is a synonym of Carya 


  carolinae Radford, new synonymy"); (B.) new name-to-specimen associations ("Carya 

  aimeelea Peet 2004, new species, includes UNC Herbarium # ABC123"); and (C.) new name-

  to-character associations ("Caryola Peet 2004, new genus, has merely 4 bell-shaped 

  petals"); these are entirely new to science, requiring submission to a print 

  publication outlet to obtain recognition and (presumably) acceptance; can currently not 

  exist exclusively in the TD and at the same time have concept status

- Comment: ideally one day in the not-so-distant future, concurrent submissions of new 


  concepts in print and into TDs will be possible; now, new concepts can only come into 


  existence in TDs if they are "informal" (e.g. "Shrub sp. 1 sec. Peet & Stewart 1997") 

  or connected to existing formal names ("Carya ovata Gleason sec. Peet & Stewart 1997", 

  where Peet & Stewart 1997 have added significant information content [specimens, 

  characters] to the original concept of Gleason)
- Comment: in principle (details are beyond my scope here), corrections to previous transfers of information 
  contents into a TD should be assigned the same, separately labeled amount of credit as the original transfer 

  operations
III. Comparison of Aims and Limitations of TDs
- Comment: there is now a more complicated, yet also more precise terminology to understand and compare the 
  aims and limitations of five available TDs; the following two tables illustrate this.

- Comment: reorganizing the SEEK taxon use cases according to the two schemes should be relatively easy and very 
  useful; this is the next step.
1. TDs Compared According to Associated Information Content
	TD/Information Content
	Berlin Model
	Prometheus
	Nomencurator
	Taxonomer
	VegBank

	1. Common Name, Usage
	+?
	-
	-
	+?
	+?

	2. Scientific Name, Isolated
	+?
	-
	-
	+?
	+?

	3. Scientific Name, A & D
	+?
	-
	-
	+?
	+?

	4. Scientific Name, Ranks
	+?
	-
	-
	+?
	+?

	5. Assertion
	+
	-
	+?
	+
	+

	6. Name-Relation Concept
	+
	-
	+++
	+
	+

	7. Specimen Concept
	+
	+++
	+
	+
	-?

	8. Character Concept
	+
	-!?
	-!?
	-!
	-?


- Legend:     "-" = "prohibits";     "+" = "supports";     "+++" = "requires";     "red" = "optimal";     "?" = "true?";


      "!" = "planned";     "blue" = "carries information content"
- Comment: If these comparisons are correct (???, please TD developers assist me!), then we can immediately see 
  that the Berlin Model, Taxonomer, and Vegbank are more open to entries with less information content (i.e. the 
  majority of non-taxonomic publications) than Prometheus and Nomencurator which cater towards "experts". The 
  Berlin Model and Taxonomer are the most comprehensive, whereas Prometheus is the most restrictive, allowing 
  only specimen concepts to be entered. Nomencurator requires the provision of name-relations at the moment of 
  entry.
- Comment: there is also no smallest common denominator! Character concepts can be "dismissed" first as a 

  candidate SCD (note: this is very unfortunate in my view, in taxonomy proper the Delta TD model is so far the 
  most used and accepted; and not surprisingly it emphasizes character/specimen concepts). Although most TDs 
  support specimen concepts, they are certainly not centered around this (with the exception of Prometheus). The 
  priorities could maybe shift a little here. Name-Relation Concepts seem to be the SCD with the most potential. 
  Should they turn into a requirement for entry into the SEEK TD? (my answer would be: not yet, though there 
  need to be incentives to avoid unconnected entries). Assertions are well supported by many TDs but also 
  potentially largely meaningless; excessive tolerance of assertions in a TD results in a large amount of unconnected 
  entries, and no scientific possibility and incentive to reconnect them. (Again in my view) this is not the most 
  responsible solution for either community, ecologists and taxonomists.

2. TDs Compared According to Associated Intellectual Credit
	TD/Intellectual Credit
	Berlin Model
	Prometheus
	Nomencurator
	Taxonomer
	VegBank

	1. Auto Transfer
	+?!
	-
	-?
	-?!
	+/-?!

	2. Auto Transfer, Status
	+?!
	-
	-?
	-?!
	+?!

	3. Man. Transfer, Old A & C
	+ (+?)
	+/-
	+/-
	+/-!
	+/-

	4. Man. Transfer, New A
	+ (+?)
	-
	-
	+
	+ (+?)

	5. Man. New A & C Connect
	+
	-
	+++
	+
	+?

	6. Man. New Spec. Connect
	+?
	+++?
	+?
	+?
	-?

	7. Man. New Char. Connect
	+?
	-
	-!?
	-!?
	-

	8. Man. New Concept - Codes
	-
	-
	-
	-
	-


- Legend:     "-" = "prohibits";     "+" = "supports";     "+++" = "requires";     "red" = "optimal";     "?" = "true?";


      "!" = "planned";     "blue" = "merits considerable intellectual credit"
- Comment: Again assistance from TD developers is kindly requested to eliminate the "?s". As interpreted above, at 

  least the Berlin Model and VegBank are open to automated, credit-less transfer of assertions and concepts, once 

  such automated "absorption interfaces" are in place (see rows 1 & 2). Apparently only the Berlin Model supports   

  all kinds of  information content associated with the transfer process (name-relations, specimens, characters; see 
  row 3), other TDs can process parts of that range ("+/-"). VegBank is particularly well suited for entering 
  assertions (i.e. referenced "usages"; see row 4). In contrast, Prometheus and Nomencurator will not accept new 
  assertions; the former is optimized for new specimen connections, the latter for new name-relation connections. 
  This reflects their aim to engage the "expert" community as users. At this moment only the Berlin Model accepts 
  new character connections to existing assertions and concepts. Of course the maximum credit-meriting information 
  transfers - new Code-abiding concepts - are not supported yet.

- Comment: I would that argue the SCD for SEEK should be to support the transfer operations 1. to 6. Automated 

  transfer of TD-stored information content is clearly a must if we want a well-populated SEEK TD (1. & 2.). 
  Manual transfer should be possible (3.) once an information provider is registered. New assertions should be 
  allowed as entries in case of uncertain identifications of taxa (4.). Connecting them to other existing assertions or 
  concepts (5.), or in turn connecting those to specimens (6.), assigns real taxonomic value to the information content 
  stored in the SEEK TD. This will contribute to its longevity. However, this also means that we need to design a 
  "prototype credit system" as an incentive to allocate such taxonomic efforts (primarily) into the SEEK TD! 

  Apparently TD developers at the ANBG are working on such a system as well.
