Element Concept Training Activities

Prepared by Leah Oliver, Nov. 2006

Here are some activities to reinforce the scientific principles from the Element Concept Training presentation.  These activities will cover both nomenclature and taxonomic changes.  The examples below mainly involve animals, but the applications to plant taxa are exactly the same.  The answers are at the end of the document.
1) Right Whales-  A local whale expert contacts the Alaska Natural Heritage Program's zoologist after making a sighting of a Right Whale.  The whale expert also alerts the zoologist that there is new information n about Right Whale taxonomy.  The Zoologist decides he wants to explore whether the sighting should be an EO, but first he needs to see what taxonomy is followed in the database and what changes might need to take place if he wants to update the database to reflect the new taxonomic perspective.

He first reads the following taxonomic comment in the database for Eublaena glacialis (Muller, 1776), Northern Right Whale:
Global Taxonomic comment: A strong consensus does not exist regarding the taxonomic status of the various populations of right whales. Based on mtDNA data, Rosenbaum et al. (2000) proposed that the North Atlantic, North Pacific, and Southern Hemisphere populations could be recognized as distinct species (E. glacialis, E. japonica, and E. australis, respectively). Baker et al. (2003) argued against this proposal, noting among other things that no other consistent differences have been found among the three populations. The recovery plan for this species and Mead and Brownell (in Wilson and Reeder 1993) regarded the southern right whale (E. australis) as a distinct species, but Rice (1998) and Baker et al. (2003) included australis in Eubalaena (or Balaena) glacialis. Mead and Brownell (in Wilson and Reeder 2005) cited Rosenbaum et al. (2000) in recognizing E. glacialis, E. australis, and E. japonica as distinct species.

The Zoologist walks down the hall and pulls Rosenbaum et al. (2000) out of his fax; the whale expert was very kind and faxed him the article.  

The Zoologist sees that Rosenbaum et al. (2000) suggests that there are three species of Northern Right Whale, instead of one.  

He checks his Biotics Tracker database to see what records and names he currently has:

Biotics reveals the following:

Eubalaena glacialis (Muller, 1776) Northern Right Whale

Concept Reference: (Wilson and Reeder 1993)

The paper suggests the following;

Eubalaena glacialis (Muller, 1776) North Atlantic Right Whale –  not in Alaska anymore

Eubalaena japonica  (Lacepede, 1818) North Pacific Right Whale – occurs in Alaska

Eubalaena australis (Desmoulins, 1822) Southern Right Whale – this one doesn't occur in Alaska

Reference citation: 

Rosenbaum, H. C., et al. 2000. World-wide genetic differentiation of Eubalaena: questioning the number of right whale species. Molecular Ecology 9:1793-1802.

Northern Right Whale example Questions:

1) What kind of taxonomic change has Rosenbaum et al. (2000) recommended?

2) Are the taxonomic concepts of Eubalaena glacialis  (Rosenbaum et al. 2000) and E. glacialis (Wilson and Reeder 1993) the same?  If they aren't, how are they different?

3) What changes will the Alaska zoologist have to make in the database in order to follow the taxonomy in Rosenbaum et al. (2000)?  Could he simply change the subnational name in the record he already has?

4) Can you anticipate what database changes need to take place in the central biotics?  That is, the central biotics maintains a record for E. glacialis (Wilson and Reeder 1993) only.  We want to update to Rosenbaum et al. (2000), so what needs to happen?

2)  Cricket frogs-   You're on a field trip in Wisconsin and you're mucking around next to a sunny marsh when you notice a frog.  You lean over and discover that it's a cricket frog.  You reach in your bag for your collecting net and scoop the frog up and wash him off with some marsh water.  You carefully inspect him and think it might be the subspecies blanchardi, but you aren't sure.  You get your field helper to take some photos of the frog and then you release him.  You're wondering, is this Acris crepitans crepitans or possibly A. c. blanchardi?  You take your question back to the lab and ponder.

Back in the lab you consult the local frog fauna and discover that the frog key isn't that clear for distinguishing the typical subspecies from 'blanchardi'.  You then do an internet search and discover that a paper published this year that has some insight on the issue.  You then go to your Biotics Tracker and discover the following taxonomic comment:  Based on patterns of morphological variation, "Acris crepitans blanchardi" does not appear to be a valid taxon (McCallum and Trauth 2006).  So, you decide that all you saw in the field based on the paper and your research was Acris crepitans.  You still want to make some notes in the Biotics Tracker in the CAS, but discover you have the element record for A. c. blanchardi, but you want to use the taxonomy in McCallum and Trauth (2006).

Biotics Tracker reveals the following:

Acris crepitans (Baird, 1854) Northern Cricket Frog
A. creptians crepitans (Baird, 1854)  Northern Cricket Frog

A. crepitans blanchardi ( Harper, 1947) Blanchard's Cricket Frog

Concept Ref. for all of the records above is the following:

Frost, Darrel R., ed. 1985. Amphibian species of the world: a taxonomic and geographical reference. Allen Press, Inc., and The Association of Systematics Collections, Lawrence, Kansas. 732 pp.

McCallum and Trauth (2006) recognize:

A. crepitans (Baird, 1854) Northern Cricket Frog

Reference Citation: 

McCallum, M. L., and S. E. Trauth. 2006. An evaluation of the subspecies Acris crepitans blanchardi (Anura, Hylidae). Zootaxa (1104):1-21.

Cricket Frog Questions-  

1) What kind of taxonomic change is proposed by McCallum and Trauth (2006)?

2) If  you don't believe in 'blanchardi'  is the typical subspecies still needed?

3) If you believe McCallum and Trauth (2006) and no longer recognize any subspecies of A. crepitans, do you need a new element record for the species?  In other words, is the species concept in McCallum and Trauth (2006) different from the concept already in Biotics Tracker (Frost 1985)?

4) What if you did some more research and found a different reference that not only recognizes your marsh frog as 'blanchardi', but recognizes it as a distinct species?  You recognized Acris blanchardi and A. crepitans  in Wisconsin.  You key your frog to A. blanchardi, but wonder what to do because in Biotics Tracker you maintain 3 element records A. crepitans, A. c. crepitans  and A. c. blanchardi. 

a. What kind of synonyms are A. c. blanchardi  and A. blanchardi?
b. Since you recognize A. blanchardi  as a species,  which of the other two records should you maintain since you also recognize A. crepitans? 

c. Should you delete any of the element records in Biotics Tracker?

3) Joe-Pye Weeds

You arrive at work one morning and the new volume of the botanical journal, SIDA, is sitting in your mail box.  You get back to your desk, and rip off the plastic covering and start to thumb through the articles.  One article in particular catches your eye, it’s an article on new names for Joe-Pye Weeds, called ' New combinations in Eutrochium (Asteraceae: Eupatorieae), an earlier name than Eupatoriadelphus'..  You read through the article and agree with the author creating the new names.  You decide you want to update the names in your database using the new nomenclature because the author has stated that these names will be used in Flora North America, and that’s taxonomic treatment you wish to follow.

In Lamont (2004) you find that the following, and nothing more relating to E. dubium and E. fistulosum:

Eutrochium dubium  (Willd. ex Poiret) E. E. Lamont, comb. nov. Basionym: Eupatorium dubium (Willd. ex Poiret) in J. Lamarck et al., Encycl. Suppl. 2. 606.1811. Eupatoriadelphus dubius  (Willd. ex Poiret) R. M. King & Robinson, Phytologia 19:432. 1970.

Eutrochium fistulosum  (Barratt) E. E. Lamont, comb. nov. Basionym: Eupatorium fistulosum (Barratt), Eupatoria Verticillata no. 1. 1841; in A. Wood, Class-book Bot., ed. 10, 314. 1849.Eupatoriadelphus fistulosus  (Barratt) R. M. King & H. Robinson, Phytologia 19: 432. 1970.

The next thing you do is search for all Eupatorium and Eupatoriadelphus in your Biotics Tracker. 

You find the following as SNAMEs:

Eupatorium dubium, S4

Eupatoriadelphus fistulosum, S5

Joe-Pye Weed Questions:

1) What kind of changes are suggested by Lamont (2004)?  How do you know?

2) Before Lamont (2004) was published, was there anything wrong with using 

SNAMEs Eupatorium dubium and Eupatoriadelphus fistulosum, even though 

these species are considered to be part of the same genus?

3) Do you need new element records for either Eutrochium dubium or E. 

fistulosum?  Explain your reasoning.  What evidence do you have in the 

descriptions above?

4) What kind of synonyms are Eupatoriadelphus fistulosus and Eutrochium 

fistulosum?  Are you ready to make the changes in your database?

5) How do you go about changing the SNAMEs in the database?  This may seem 

obvious, but jot down each of the steps.  What data management practice is the 

scientific name ‘cardinal sin’ in Biotics?

 Reference Citation: 

Lamont, E. E. 2004. New combinations in Eutrochium (Asteraceae: 

Eupatorieae), an earlier name than Eupatoriadelphus. SIDA 21(2): 901-902.

4) Mayflies

You decide to take the day off from work and join your friend for a day of fly-fishing.  You head off to a beautiful mountain setting and find a crystal clear stream, loaded with trout.  You notice that the fish are eating mayflies that day and decide to make some flies that look like the mayflies in the stream.  You and your friend set out to catch a few of the mayflies and begin to inspect them in preparation for fly making.  Your friend happens to be a premier entomologist and examines the mayfly a bit closer and realizes this is the same species he read about a few days earlier.  You don’t really care because you want to eat trout for dinner so you finish up your mayfly-replica and set out fly fishing.

At the end of the day you’re brimming with pride because you’ve caught 5 huge trout with the fly that you’ve made.  In honor of the mayfly-replica that caught you so many fish, you decide to ask your buddy about what happened to the mayflies in the article he read.

In a nutshell, he explains, the mayflies they saw today once use to be considered 3 different species, but now all three have been subsumed into one species (one is made a subspecies).  He tells you to look up the paper if you want to know more, which you do.  The next day at work, you tell your co-worker, who’s the invertebrate ecologist for your heritage program about your day, and decides that they should follow this new treatment in the program.

Summary of the paper, Jacobus and McCafferty (2003):

The formerly recognized species E. mollitia is no longer recognized as distinct from E. dorothea; the formerly recognized species E. infrequens is now treated as a subspecies of E. dorothea. So the taxa accepted by Jacobus and McCafferty (2003) are:

Ephemerella dorothea (Needham, 1908)


E. dorothea dorothea



includes E. mollitia (Seeman, 1927)


E. dorothea infrequens (McDonnough, 1924)



synonym: E. infrequens (McDonnough, 1924)

They recognize the following with new statuses:

Ephemerella dorothea dorothea (Needham, 1908)

Ephemerella dorothea infrequens (McDonnough, 1924)

The invertebrate ecologist looks in Biotics to see what treatment is currently in the system.
These are the SNAMEs in each of the records.

Ephemerella dorothea (Needham, 1908), Concept Ref. 

Ephemerella infrequens (McDonnough, 1924), Concept Ref.

Ephemerella mollitia (Seeman, 1927), Concept Ref.

Mayfly Questions:


1) What kind of taxonomic change is described here?


2) What kind of synonyms are Ephemerella dorothea and Ephemerella mollitia?


3) What kind of synonyms are Ephemerella dorothea infrequens and Ephemerella 

infrequens?


4) Is Ephemerella dorothea in Biotics the same in concept as Ephemerella 

dorothea as described in Jacobus and McCafferty (2003)?  Explain your 

reasoning.  

5) Are Ephemerella dorothea infrequens and E. infrequens different in concept?  

Do you need a new element record for E. dorothea infrequens?

6) Do you need a new element record for Ephemerella dorothea dorothea?  Does 

the concept for the entity already exist in your database?

7) What should you do with the element record for E. mollitia?

8) Would it be appropriate to make E. mollitia a synonym of E. dorothea at the 

global level? What about at the subnational level?  Consider what material these 

names apply to.
Reference Citation: 

Jacobus, L. M. and W. P. McCafferty. 2003. Revisionary contributions to North American Ephemerella and Serratella (Ephemeroptera: Ephemerellidae). J. New York Entomolo. Soc. 111(4): 174-193.

Answers:

Right Whale Exp. 

1) A split, they split E. glacialis  into three species.

2) They are different.  E. glacialis (Rosenbaum et al. 2000) is narrower.

3) He needs a new element record with Name used in Concept Reference = Eubalaena japonica  and Concept Reference = Rosenbaum et al. (2000).  After a brand new element record is created then the subnational data should be moved over and the SNAME changed.    It would be appropriate to delete the old record for E. glacialis.  Note: E. glacialis is <> in concept to E. japonica.
4) Create new element records for E. japonica  and E. australis  with the Concept Reference = Rosenbaum et al. (2000).   What about E. glacialis – you've already got an element record for it, do you need to do anything?  The answer is yes!, E. glacialis  in the sense of  Rosenbaum et al. (2000) is a narrower concept than E. glacialis  Wilson and Reeder (1993). Remember that two element records can exist with exactly the same name, but with different concepts.  This happens during taxonomic splits.

Cricket Frog Exp.

1) A lump of subspecies which are no longer considered distinct from the species.
2) No, if the subspecies 'blanchardi' isn't considered distinct from A. crepitans then the typical ssp. doesn't exist.  Remember that typical varieties and subspecies aren't different from the type species. 

3) No, the concepts of the species A. crepitans is not different.  Regardless of whether some taxonomic sources treat some material of A. crepitans  as a subspecies or not, the full species remains the same.  Think about it in terms of a pie with a slice down the middle.  The slice makes two halves, one half representing A. c. crepitans and the other A. c. blanchardi.  The pie is still the same size though, and therefore, the species concepts are the same.  No, new record is needed for the species if you're following McCallum and Trauth (2006).

4)       a) nomenclatural, they are based on the same material, the same type

b) You should maintain your subnational data on the element record for A. c. 

crepitans, since your taxonomic source recognizes A. blanchardi as distinct.  The SNAME in the EST should be A. crepitans, while the EGT GNAME is A. crepitans crepitans. Note, this is only permissible when there is a published taxonomic source that recognizes a variety or subspecies (in one treatment) as a distinct species.

c)   If you delete any records in your Biotics Tracker, the record that should be deleted is the subnational record for A. crepitans, where GNAME is equal to A. crepitans.  Do NOT delete the ENT or EGT for this element, since global nomenclature is different, that is A. crepitans crepitans and A. crepitans blanchardi are linked to the species EGT  by taxon_global.parent_species_id.  Check out the Classification tab in the EGT for A. crepitans crepitans, look for the field called Parent Species.  For more information check out the document called 'Guidance on Adding or Replacing Elements in a Heritage Biotics Database' on the public biotics website, http://whiteoak.natureserve.org/hdms/biotics.shtml, under 'Learn More'.
Joe-Pye Weed Exp.


1)  These changes are ‘nomenclatural’.  You know because of the ‘comb. nov.’ in 

the description, which means ‘new combinations’, or rather a ‘new name’.  The 
definition of new comb.  Comb. in greek for ‘combinatio’ , n.c., comb. nov., 
nomenclatural new combination usually made by transferring an epithet from one
 generic name to another, often to displace one in common use.’  From Stearns 
Botanical Latin (1992).
2) ‘No’, there’s nothing wrong with using two different genus names as SNAMEs 

for taxa in the same genus.  Consider following though, it may be confusing when your data manager runs reports that are needed for project deliverables and your clients see two different genus names, when they expect to see one genus name.  This question is mainly to point out that when you plan on changing any SNAMEs in your database that you should do a search on the entire genus and related synonyms (search by genus) to review the taxonomy you’re currently following, and then consider the name changes you need to make.

3) No, you don’t need new element records, because Lamont (2004) isn’t recommending new a new taxonomic concepts.  How do you know this?  We didn’t specifically go over this in the presentation, but you note the ‘Basionym’ for Eutrochium dubium is Eupatorium dubium, and Eupatorium dubium is your SNAME.  The Basionym is the name that was assigned to the type specimen, so you know that the material is the same.  For Eutrochium fistulosum you know that it’s equal in concept to Eupatoriadelphus fistulousus because Lamont (2004) lists it as a synonym at the end of the description.  Also, the paper title lets you know this paper only deals with name changes and there is no mention of any taxonomic splitting or lumping in the species descriptions.
4) These are homotypic or nomenclatural synonyms; they mean the same material.

5) After you’ve convinced yourself that you can simply change the SNAMEs in each of the ESTs you should a) search your scientific names table to make sure you don’t already have the new names, b) you create NEW scientific name records for each, and c) once the name records are created go back to the appropriate ESTs and select the new names.  The sci. name cardinal sin in biotics is editing existing scientific name record; you do not want to open the scientific name record for Eupatorium dubium and edited to be Eutrochium dubium.  Always, always create a new scientific name record and DO NOT edit existing ones.  Think about scientific name records like domain values.  Changing the name in a scientific name record will cause HUGE problems during your data exchange.

Mayfly Exp.


1) a lump


2) Heterotypic or Taxonomic synonyms.  The names are based on different types.


3) Homotypic or Nomenclatural synonyms. These names are based on the same 

type.

       4) No the two are different in concept.  E. dorothea as used in Biotics is smaller 
or narrower (sensu stricto) in concept than the concept described by Jacobus and 

McCafferty (2003).  This is evident given that in Biotics there is a separate record 
maintained for E. infrequens (at the species level) and E. mollitia; and in J. and 

McC. (2003) they lump both of these taxa into E. dorothea.

5) No, there is no difference in the concept; nothing was split or lumped into 

or out of E. infrequens.   This is known as a change in taxonomic rank, E. 

infrequens  gets demoted to a subspecies, E.dorothea infrequens.  The SNAME in 

this record could be updated to Ephemerella dorothea infrequens.


6) Yes, the concept does already exist in your Biotics.  E. dorothea dorothea 

( in the sense of Jacobus and McCafferty 2003) is the same in concept as E. 
dorothea in Biotics.  These two are the same because E. dorothea in Biotics is the 
concept without E. infrequens and E. mollitia, which is the same as E. dorothea 
dorothea.  It would be appropriate to add E. dorothea dorothea as a synonym 
of E. dorothea already in the database and change the SNAME in this record to E. 
dorothea dorothea.
7) You should delete this element record from your database, since you no longer 

believe in it. The other alternative is to change the SRANK to SNA and make the 

distribution confidence = ‘reported but false’.  If you decide to delete it, move 

EOs to E. dorothea first.

8) At the global level, ‘No’.  The reason being that the name E. mollitia does not 

mean the same material across the ENTIRE range of E. dorothea. This would be 

confusing to users who treat E. mollitia distinct from E. dorothea.  ‘Yes’ at the 

subnational level, even if E. mollitia isn't the same as E. dorothea across the entire 

state, if it is helpful for the state/subnation feel free to add the synonym.  The 

subnational synonym grid can contain any synonymy is helpful to the 

state/subnation and this grid not exchanged during the annual data exchanged, 
however, the global synonyms are sent back to the member program with the data 
exchange.
These activities were reviewed by 
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