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Introducing the SERNEC portal (sustained by Symbiota)

| sernecportal.org/portal/

SERNEC

Southeast Regional Network of Expertise and l’.‘oﬂe”ctl’ms/

Home | Search Collections | Map Search | State Floras I Dynamic Tools | Images J Welcome Nico! My Profile Logout Sitemap

Welcome to SERNEC

Herbaria are not simply repositories of plant specimens, they are repositories of a tremendous amount of information. Current
technologies provide an opportunity to access this information at an unprecedented scale. The real power of herbaria as research tools
can be fully realized when both large and small collections within a broad geographic region are electronically available and searchable.

SERNEC (SouthEast Regional Network of Expertise and Collections) is designed to facilitate this process, by building partnerships,
encouraging the utilization of the collective expertise of the network, and assisting herbaria in providing information to the public.

SERNEC is 1) networking the 230 herbaria in 14 states in southeastern North America, 2) developing a strategy for advancing each
state's ongoing databasing effort, and 3) working to publish online botanical resources that will be available to scientists, land
managers, state and federal agencies, educators and the general public. These data will provide a greater understanding of one of the
most botanically diverse regions of the earth and will lead to better research, better management planning and a more well-informed
public.

Development of a searchable collective database at a regional scale will provide a powerful research tool, and by combining 150 years
of botanical information housed in herbaria in the Southeast with models of past plant migrations and current ecological parameters,
we can revolutionize studies in biodiversity, evolution, ecology and systematics. We are also working to link our efforts with those of
other regional herbarium groups through the US Virtual Herbarium and with the national biodiversity informatics effort, iDigBio.

Search Collections
General Data Usage Policy Sernecportal-org HOIdinQS, Mav 2015

e 27 herbarium collections

What is this plant?
Click here to test your knowledge

e 607,300 occurrences

@i misoroiectmace ® 17,300 Species-level units
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Andropogon glomeratus
- Bushy bluestem

Ok. SERNEC search!

Photo by Max Licher (ASU Herbarium); Cottonwood, Arizona.
http://swbiodiversity.org/seinet/imagelib/imgdetails.php?imgid=43175
5
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Search for "Andropogon glomeratus" returns 255 occurrences?!

sernecportal.org/portal/map/googlemap.php?maptype=occquery
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Andropogon glomeratus

Andropogon glomeratus var. glaucopsis
Andropogon glomeratus var. glomeratus
Andropogon glomeratus var. hirsutior
Andropogon glomeratus var. pumilus
Andropogon glomeratus var. scabrigiumis

1 SERNEC portal, May 15, 2015; with synonyms, raw taxonomy.




Isn't that one similar to virginicus?



Search for "Andropogon virginicus" returns 442 occurrencest

sernecportal.org/portal/map/googlemap.php?maptype=occquery
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1 SERNEC portal, May 15, 2015; with synonyms, raw taxonomy.
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Home >> Collections => Search Criteria >> Specimen Records

Species List Occurren

Taxa Count: 5
POACEAE

Andropogon virginicus

Andropogon virginicus var. abbreviatus
Andropogon virginicus var. decipiens
Andropogon virginicus var. glaucus
Andropogon virginicus var. virginicus




What about the nominal subspecies?



Search for "A. virginicus var. virginicus" returns 101 occurrences?

sernecportal.org/portal/map/googlemap.php?maptype=occquery
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1 SERNEC portal, May 15, 2015; with synonyms, raw taxonomy.

Heme > Collections >> Search Criteria >> Specimen Records

Species List Occurren

Taxa Count: 1
POACEAE

Andropogon virginicus var. virginicus




| believe some Floras recognize capillipes.



Search for "Andropogon capillipes" returns 72 occurrences?!

Souce herbaria:
Year collected: 1940-2006
Year identified: 1986

Home >> Collections >> Search Criteria >> Specimen Records

Taxa Count: 1
POACEAE
Andropogon capillipes

L SERNEC portal, May 15, 2015; with synonyms, raw taxonomy.



Show four-in-one occurrence-based maps.



Combined four-in-one search returns 769 occurrencest
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SERNEC portal, May 15, 2015; with synonyms, raw taxonomy.



Ready to do science?

Maybe. There are some Issues.



Taxonomic concept alignment, Andropogon glomeratus-virginicus
complex, spanning across 11 classifications authored 1889-2015

« 36 unique taxonomic names

« 88 taxonomic concept labels
[ Iname sec. author strings

o Alignment by A.S. Weakley
[Jrow position = congruence

e 1/36 names with unique 1:1
name : meaning cardinality
across all classifications

» Andropogon virginicus

e Source: Franz et al. 20151

sec, Hackel (1888) sec. Small (1833) sec. Blomquist (1948) sec. Hitchcock & C. (1950) | sec. RAD (1968) sec, Godfrey & W, (1879)
A, capilipes A. capilipes A, capilipes A, virginicus A. capillipes
4 14 18 25 32 34
A. virginicus var. glaucus A, capillipes A. capillipes A, capillipes A virginicus A. capillipes
subyar. dealbatus
A virginicus var. viriais A, virginicus AL wirgir [ A var. virgi A virginicus A. virginicus var. wirginicus
subvar. genuinus 15 20 27
A, virginicus var. winidis A, virginicus A wirgir var. Virgin A, war. A, virginicus A. virginicus var. wirginicus
subvar, genuinus
A. virginicus var. viridis A. virginfcus A, virgir var. virgini A, al Ay 5 A. virginicus var., virginicus
subvar, genuinus
A. macrourus var, g A g A ! T A var. glaucopsis | A. virgin i A. glaucopsis
9 16 21 28 38
A. macrourus var. hirsutior A A g 4] A, virglnicus var. hirsutior A, virgin i A, virginicus var. abbreviatus
23 29
A i Ag A g A, glomeratus A, virginicus A. virginicus var. abbraviatus
11 30
A. MECTOUUS Var, ! A, A. virginicus var. tenuispatheus A, glomeratus A, virginicus. 5 A, virginicus var. abbreviatus
12

39

53

67

79

89

sec. Campbell (1983) sec, Campbell (2003) sec. Weakley (2006) sec. BONAP (2014) sec. Weakley (2015)
ci A_Virginicus var. glaucus A capilipes A. capilipes A, capilipes
5 “dry nt* 56 “drylands variant® 69 80 90
AL wirginic s A, virg r. glaucus A. capillipes A. capiltipes A, dealbalus
wetlands va 43| || “wetlands variant’ 57 “wetlands variant” 70 91
A WiTginicLs-var, Wirginice A, Virginicus var vinginicus A vi'g.ulr'cms: ar: virginicus A, VIFGINTUS var virgin: i A Virgiiicas =TT
“ald-figld variant- 45| - “old-fiekd-variant® 59 : 72 B2| - ok-fisld-variant” 93
A var. A var. AL virginicus var, virginicus A, virginidus var | A
“smooth variant” 46| “smooth variant” 60 *smooth variant” 94
A WinginiCos var.: A vl I if A virgiiicGs var: deti A i A virginicts val [
“deceplive vanant™ 47 61 T3 83 95
A. var, Telt A gie var. i A. A, glaucopsis A glaucopsis
49 63 74 84 96
A. glomeratus var, hirsutior A. glomeralus var. hirsutior A. glomeraius var. hirsutior A. hirsutior A. hirsutior
64 76 85 97
Ag var. g A var. g A A var. glomeratus | A. glomeralus var. glomeralus
51 65 77
A. glomeratus var. pumilus A. glomeralus var. pumilus A. tenuispatheus A. glomeratus var, pumilus A. tenuispatheus
78 100

1 Franz et al. 2015. Names are not good enough: reasoning over taxonomic change in the Andropogon complex.
Semantic Web Journal. http://www.semantic-web-journal.net/system/files/swj1027.pdf
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This 1s how we built this.



1

sec. Hackel (1889)

13

sec. Small (1933)

17

sec. Blomquist (1948)

A virginicus var. glaucus A. capillipes A. capillipes
subvar. glaucus 4 14 18
A virginicus var. glaucus A. capillipes A. capillipes
subvar. dealbatus 5
A. virginicus var. viridis A. virginicus A. virginicus var. virginicus
subvar. genuinus 7 15
A. virginicus var. viridis A. virginicus A. virginicus var. virginicus
subvar. genuinus
A. virginicus var. viridis A. virginicus A. virginicus var. virginicus
subvar. genuinus
A. macrourus var. glaucopsis A. glomeratus A. virginicus var. glaucopsis
16 21
A. macrourus var. hirsutior A. glomeratus A. glomeratus (?)
10 23

A. macrourus var. abbreviatus

11

A. macrourus var. genuinus

A. glomeratus

A. glomeratus

. glomeratus

. virginicus var. tenuispatheus




17

sec. Blomquist (1948)

A. capillipes
18

A. capillipes

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. glaucopsis

21

A. glomeratus (?)

23

A. glomeratus

A. virginicus var. tenuispatheus




17

sec. Blomquist (1948)

24

sec. Hitchcock & C. (1950)

31

sec. RAD (1968)

33

sec. Godfrey & W. (1979)

A. capillipes

18
A. capillipes

A. capillipes

25
A. capillipes

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. glaucopsis

21

A. virginicus var. glaucopsis

28

A. glomeratus (?)

23

A. glomeratus

A. virginicus var. hirsutior

A. virginicus var. tenuispatheus

A. glomeratus

30

A. glomeratus

A. virginicus
32
A. virginicus
A. virginicus
A. virginicus
A. virginicus
A. virginicus
A. virginicus

A. virginicus

A. virginicus

A. capillipes

34
A. capillipes

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus

A. glaucopsis

38

A. virginicus var. abbreviatus

37

A. virginicus var. abbreviatus

A. virginicus var. abbreviatus




31

sec. RAD (1968)

33

sec. Godfrey & W. (1979)

A. virginicus
32
A. virginicus
A. virginicus
A. virginicus
A. virginicus
A. virginicus
A. virginicus

A. virginicus

A. virginicus

A. capillipes

A. capillipes

34

A. virginicus var.

A. virginicus var.

A. virginicus var.

virginicus

virginicus

virginicus

A. glaucopsis

38

A. virginicus var.

A. virginicus var.

A. virginicus var.

abbreviatus

37

abbreviatus

abbreviatus




39

sec. Campbell (1983)

53

sec. Campbell (2003)

A_virginicus var. glaucus
“drylands variant” 42

A_virginicus var. glaucus
"drylands variant"

A. virginicus var.|glaucus
"wetlands variant” 43

A. virginicus var.|glaucus
"wetlands variant” 5 7

A. glomeratus var. glaucopsis

A. glomeratus var. glaucopsis

A. glomeratus var. hirsutior

A. glomeratus var. hirsutior

50 64
A. glomeratus var. glomeratus | A. glomeratus var. glomeratus
51 65

A. glomeratus var. pumilus

A. glomeratus var. pumilus

31

sec. RAD (1968)

33

sec. Godfrey & W. (1979)

A. virginicus
32
A. virginicus
A. virginicus
A. virginicus
A. virginicus
A. virginicus
A. virginicus

A. virginicus

A. virginicus

A. capillipes

34
A. capillipes

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus

A. glaucopsis

38

A. virginicus var. abbreviatus

37

A. virginicus var. abbreviatus

A. virginicus var. abbreviatus




67

sec. Weakley (20086)

79

sec. BONAP (2014)

89

sec. Weakley (2015)

A_capillipes

"drylands variant" 69
A. capillipes

"wetlands variant"

70

A. capillipes
80

A. capillipes

A capillipes

A. dealbatus

L

| vinghiousvar, vieginious: - {\ . virginicus var, Vieginicus.: |- virgiicas
&, virghiousvar, vigginkus! | ! [ 4 virginicus var, vicginicus: |
94
A virginicus var: decipiens A virginicus var, decipiens A virginictsvar, decipiens
73 83 95
A. glaucopsis A. glaucopsis A. glaucopsis
74 84 96
A. glomeratus var. hirsutior A. hirsutior A. hirsutior
76 85 97
A. glomeratus var. glomeratus | A. glomeratus var. glomeratus | A. glomeratus var. glomeratus
77 87 99
A. tenuispatheus A. glomeratus var. pumilus A. tenuispatheus
78 100




Surely this must be it!

89

sec. Weakley (2015)

A capillipes

90
A. dealbatus
91
A Virginicus ZZZZZIZIZIIZIC
- - *eld-field-variant™ - ---- 93
A. virginicus
"smooth variant" 94

A virginicis var: decipiens

95
A. glaucopsis

96
A. hirsutior

97
A. glomeratus var. glomeratus

99

A. tenuispatheus

100




The Catalogue of Andropogon

By us

From here on out, and until Infinity

Surely this must be it!

sec. Weakley (2015)
A capillipes

90
A. dealbatus

91
SA Virginicas ZZZZIZIIIIO -==
- - “old-field-variant - -~ -~ 93
A. virginicus

"smooth variant 94

A Virginicus var: decipiens

95
A. glaucopsis

96
A. hirsutior

97
A. glomerat glomeratus

99
A. tenuispath




not.

The current stage of the likely continuously evolving sequence
of human taxonomy making, with limited (nomenclatural)
resolution to preceding stages - even though these were used
to identify many specimens we retain in our collections -
and without adequate semantic infrastructure to identify,
accommodate, and logically connect the next century of stages.



Fhree Four Great Narcissistic Wounds

* Copernicus: We are not the center of the universe.
o Darwin: We are not uniquely, purposefully created.
* Freud: The rational does not reign over our minds.

e Our successors: Our taxonomy was not "'of Life"".



1 13 17 24 31 33

sec. Hackel (1889) sec. Small (1933) sec. Blomquist (1948) sec. Hitchcock & C. (1950) | sec. RAD (1968) sec. Godfrey & W. (1979)
A_virginicus var. glatcus A. capillipes A. capillipes A. capillipes A. virginicus A. capillipes
subvar. glaucus 4 14 18 25 32 34
A virginicus var. glaucus A. capillipes A. capillipes A. capillipes A. virginicus A. capillipes
subvar. dealbatus 5
A. virginicus var. viridis A. virginicus A. virginicus var. virginicus A. virginicus var. virginicus A. virginicus A. virginicus var. virginicus
subvar. genuinus 7 15
A. virginicus var. viridis A. virginicus A. virginicus var. virginicus A. virginicus var. virginicus A. virginicus A. virginicus var. virginicus

subvar. genuinus

A. virginicus var. viridis A. virginicus A. virginicus var. virginicus A. virginicus var. virginicus A. virginicus A. virginicus var. virginicus
subvar. genuinus

A. macrourus var. glaucopsis A. glomeratus A. virginicus var. glaucopsis A. virginicus var. glaucopsis | A. virginicus A. glaucopsis
16 21 28 38
A. macrourus var. hirsutior A. glomeratus A. glomeratus (?) A. virginicus var. hirsutior A. virginicus A. virginicus var. abbreviatus
10 23 29 37
A. macrourus var. abbreviatus | A. glomeratus A. glomeratus A. glomeratus A. virginicus A. virginicus var. abbreviatus
11 30

This should become our new favorite logo.

39 53 67 79 89

sec. Campbell (1983) sec. Campbell (2003) sec. Weakley (2008) sec. BONAP (2014) sec. Weakley (2015)
A_virginicus var. glaucus A_virginicus var. glaucus A_capillipes A. capillipes A. capillipes
“drylands variant” 42 "drylands variant" 56 "drylands variant" 69 80 90
A. virginicus var. |glaucus A. virginicus var.|glaucus A. capillipes A. capillipes A, dealbatus
"wetlands variant” 4 3 "wetlands variant” 57 “wetlands variant” 7 0
| -A- Vitginicus-Var. VIGinICus. - -~ | - A, VIrginicus vai. irginicus_ - - A. virginious,var virginicus. . |, . virginicus, var: virginicus. : -
___l"?'ijrfie_[‘_j_v_e’fi_aﬂ_"'_______4_5 - - old-field-variant® - - - - - - 5 9 SRR R R R R | IREERRERRERRRRRRRRER i
A. virginicus var. virginicus A. virginicus var. virginicus + A. virginious:var: virginicus: + 1 |+ A. virginious var virginicus: 1 + + | A virginicus
"smooth variant” 46| "smooth variant" OO0 il sy s | ismooth variant® 94
A Virginicus var. virginicus A-virginicus var. decipiens A virginicus var; decipiens A virginicus var, decipiens A virginictsvar, decipiens
"deceptive variant” 47 61 713 83 95
A. glomeratus var. glaucopsis | A. glomeratus var. glaucopsis | A. glaucopsis A. glaucopsis A. glaucopsis
74 84 96
A. glomeratus var. hirsutior A. glomeratus var. hirsutior A. glomeratus var. hirsutior A. hirsutior A. hirsutior
50 64 76 85 97
A. glomeratus var. glomeratus | A. glomeratus var. glomeratus | A. glomeratus var. glomeratus | A. glomeratus var. glomeratus | A. glomeratus var. glomeratus
51 65 77 87 99
A. glomeratus var. pumilus A. glomeratus var. pumilus A. tenuispatheus A. glomeratus var. pumilus A. tenuispatheus
78 88 100




1 13 17 24 31 33

sec. Hackel (1889) sec. Small (1933) sec. Blomquist (1948) sec. Hitchcock & C. (1950) | sec. RAD (1968) sec. Godfrey & W. (1979)
A_virginicus var. glatcus A. capillipes A. capillipes A. capillipes A. virginicus A. capillipes
subvar. glaucus 4 14 18 25 32 34
A virginicus var. glaucus A. capillipes A. capillipes A. capillipes A. virginicus A. capillipes
subvar. dealbatus 5
A. virginicus var. viridis A. virginicus A. virginicus var. virginicus A. virginicus var. virginicus A. virginicus A. virginicus var. virginicus
subvar. genuinus 7 15
A. virginicus var. viridis A. virginicus A. virginicus var. virginicus A. virginicus var. virginicus A. virginicus A. virginicus var. virginicus

subvar. genuinus

A. virginicus var. viridis A. virginicus A. virginicus var. virginicus A. virginicus var. virginicus A. virginicus A. virginicus var. virginicus
subvar. genuinus

A. macrourus var. glaucopsis | A. glomeratus A. virginicus var. glaucopsis A. virginicus var. glaucopsis | A. virginicus A. glaucopsis

16 21 28 38

D ISy A hmim e A il Bam A E S L S e A emieioanin e e e S e e e e

Claim: We can build voucher-based environments that represent
every concept identifier (taxonomic concept label), and which
can store and reason over semantic articulations among these.

sec. Campbell (1983) sec. Campbell (2003) sec. Weakley (2008) sec. BONAP (2014) sec. Weakley (2015)
A_virginicus var. glaucus A_virginicus var. glaucus A_capillipes A. capillipes A. capillipes
“drylands variant” 42 "drylands variant" 56 "drylands variant" 69 80 90
A. virginicus var. |glaucus A. virginicus var.|glaucus A. capillipes A. capillipes A. dealbatus
"wetlands variant” 4 3 "wetlands variant” 57 “wetlands variant” 7 0
| ~A- VirginIcus var. VrginiCus -~ | A VIrginicas var. Virgiaieus - - 1: A virginious var; virginicus, » . :|: 4. virginicus, var virginicus - .
| - - “old-field variant” - ---- 45 | -~ “old-field-variant” -~ - SO 282
A. virginicus var. virginicus A. virginicus var. virginicus A wrgrnrous var; wrgmx:us i A virginius var, virginicus: + « | | SA- virginicus
"smooth variant” 46 "smooth variant” 6 T O R "smooth variant" 94
A Virginicus var. virginicus A-virginicus var. decipiens A virginicus var; decipiens A virginicus var, decipiens A virginictsvar, decipiens
"deceptive variant” 47 61 713 83 95
A. glomeratus var. glaucopsis | A. glomeratus var. glaucopsis | A. glaucopsis A. glaucopsis A. glaucopsis
74 84 96
A. glomeratus var. hirsutior A. glomeratus var. hirsutior A. glomeratus var. hirsutior A. hirsutior A. hirsutior
50 64 76 85 97
A. glomeratus var. glomeratus | A. glomeratus var. glomeratus | A. glomeratus var. glomeratus | A. glomeratus var. glomeratus | A. glomeratus var. glomeratus
51 65 77 87 99
A. glomeratus var. pumilus A. glomeratus var. pumilus A. tenuispatheus A. glomeratus var. pumilus A. tenuispatheus
78 88 100




Let's outline a stepwise solution.



Step 1. Diagnose the opportunity for better semantics

The Semiotic Triangle!

« A Symbol (name) symbolizes a Reference (human-made concept, theory),
which in turn refers to a Referent (phenomenon in the world).

* In human communication, the Symbol also stands for the Referent; however,
this relationship is imputed (i.e., subject to corrections).

Reference

1 Source: Ogden & Richards. 1923. The Meaning of Meaning. 8t Edition. Brace & World, Inc.



Step 1. Diagnose the opportunity for better semantics

The Semiotic Triangle - for reference to taxonomic concepts

« A taxonomic concept label (name sec. author) symbolizes a taxonomic concept
(human-made theory, authored at a specific time x, about the identity and
boundaries of a perceived evolutionary entity).

« The taxonomic concept variously succeeds in aligning itself with the taxon in nature.

Reference Concept (x)

Taxonomic Taxon
concept label (x)



Step 2. Represent taxonomic concept identity

« Taxonomic concept labels are more granular identifiers in comparison to taxonomic
names, but otherwise retain the same syntactic and semantic advantages.

Circumscription
sec. Bl. 1948

1948

time = 1948

Andropogon Taxon
virginicus L.
sec. Bl. 1948

Circumscription
sec. HC 1950

1950

time = 1950

Andropogon Taxon
virginicus L.
sec. HC 1950

Circumscription
sec. RAB 1968

1968

time = 1968

Andropogon Taxon
virginicus L.
sec. RAB 1968



Step 3. Represent taxonomic concept identifier provenance

« Granular taxonomic concepts can be semantically reconnected using articulations.
* In Euler/X, the articulations adopt the Region Connection Calculus (RCC-5) terms.

» Multi-concept resolution services (non-/congruence) are provided by the articulations.

Inverse proper inclusion (<)

-
e -
- -
p— -——
— - e
- -
- - -
- — -——
- _——

Circumscription g e e o o o o o o o o - o - o - - - - - Circumscription g e e o= o o= = o - o o o - o - Circumscription
sec. Bl. 1948 sec. HC 1950 . ) sec. RAB 1968
Inverse proper inclusion (<)

1968

1948

time = 1948 time = 1950 time = 1968

Andropogon Taxon Andropogon Taxon Andropogon Taxon
virginicus L. virginicus L. virginicus L.
sec. Bl. 1948 sec. HC 1950 sec. RAB 1968



Step 3. Represent taxonomic concept identifier provenance

« Granular taxonomic concepts can be semantically reconnected using articulations.
* In Euler/X, the articulations adopt the Region Connection Calculus (RCC-5) terms.

» Multi-concept resolution services (non-/congruence) are provided by the articulations.

Inverse proper inclusion (<)

—
J—— - -
- - -
- -——
- — - -
- - - -
- —— -———
e -—

Circumscription g e e e o o o o o - o - - - - - - - - Circumscriplion g e e o o o o o o - o - - - - Circumscription
sec. Bl. 1948 sec. HC 1950 . ) sec. RAB 1968
Inverse proper inclusion (<)

1968

1948

time = 1948 time = 1950 time = 1968

Andropogon Taxon Andropogon Taxon Andropogon Taxon
virginicus L. virginicus L. virginicus L.
sec. Bl. 1948 sec. HC 1950 sec. RAB 1968

» Under this representation approach, taxonomic names symbolize entire, potentially
Infinite, taxonomic concept lineages.

» Using just the name, a logic application cannot identify any specific lineage segment.



Step 4. Euler/X taxonomic concept alignment toolkit!

https://github.com/EulerProject/EulerX Central C]Oal
EulerX Toolkit Overview Tax, + Tax, + Art. [JAlignment

N

Command line interface

80 | Andropogon-SWJ-11-2015-Final — bash — 109x49
Lost login: Mon May 18 13:39:8@ on console

NMF :~ NMFS cd Euler)X/

NMF:EulerX NMF$ cd /Users/NMF/euler-proj NMF -Euler/andro-2814/Andropogon-SW1-11-2815-Final/
NMF : Andropogon-5W]-I1-2815-Final NMF$ eulerZ --help

Euler CLI 2.9 doc

U B Usage:
g - eulerZ (-h | --help)

euler? - ion
euler2 chs-\_P nputfiles
euler? align <inputfiles... [-e METHOD] [-r TOOL] [--consistency] [--hidemirdisjoint] [--disablecov]
. . isablesib] [--repair=HAY] [-—ur-ﬂiem] [--fourinone] [--xia] [--ur] [--ie] [--iec]
On this page: eulerZ show <name>
euler2 show <run> <name>

« Introduction

« Structure of This Toolkit Options:
T — -h --help Show 5 screen,
» Installation Steps --version S ——
L R nanc o -& METHOD Sbt the encoding method [default: mnpw].
« Software Dependencies —r TOOL . reasoner [default: dlv].
+ Examples of Running EulerFO --consistency ChFx consistency ONLY.
- ) o . --disablecov Disable coverage.
* Examples of Running EulerASP sablesib Disable sibling disjointness.
. . --repair WAY Repair inconsistency [defoult: HST].
* Contact -=artRem Articulation remover.

<rurs The alignment run you want to show, by default is lest run if not specified.
<names The knowledge product you want to show, including
iv (input visualization)
I t d t- pw (possible worlds)
n ro uc Ion av (aggregate view)
cov (cluster view)
hv (hierarchy view)
. i X . . . . inconlat (inconsistency lattice, BETA)
Euler is an open source toolkit (mostly written in Python) for merging taxonomies (taxonomical amblat (ambiguity lottice, BETA)
organized datasets) and visualizing the results. (see Euler Toolkit Wiki for more information, and the ~ [ANGG_—— _H_Ems_Hm.lP::tL:p:;éfgxzmﬁ t:'::rx‘: ed from PH, BETA)
remaining issue list in Jira) FHEEREX You are running example figured( sessses
Possible world @:

We have all the EulerFO source code, EulerASP source code, and a bunch of use cases in this toolKit R e e e e N s T L Ty L
us_var_virginicu 1948.A_glomeratus, 1958.A_virginicus_vor_virginicus”!"1948.A_copillipes, 1950.A_virginicu

EulerFO is a modified version of CleanTax which was firstly developed by Dave Thau. s"1"1943.A_capillipes, 1950 A_glomeratus” | "1948.A_ virginicus_var_virginicus, 1950.A_virginicus_var_hirsutior"
. . . i r \ © JA_virginicus_var_virgi
CleanTax/EulerFO are built upon Proverd/Mace4 reasoning software. EulerASP is a brand new Fytartirrii virginicus var ,,,,9m}:ﬂ;"‘i;;f:;ﬂ;fmﬁ"‘ Frigfgm il s ‘“;@“'ﬂ:gm,w: "

taxonomy reasoning tool that Mingmin built from scratch. EulerASP is built based on popular ASP e e B e e
hirsutior”™!"1948.A _capillipes, 1958.A_ glmerutus'l 1948.A_capillipes, 195@.A_virginicus_var_virginicus™!"1943

reasoners DLV and Potassco. A_virginicus_var_gloucopsis, 1958.A_copillipes”™!"1¢ irginicus_vor_glaucopsis, 195@.A_virginicus_var_hir
sutior”!"1948 . A_virginicus_var_gloucopsis, 1950.A_glomeratus”!"1948.A_virginicus_var_glaucopsis, 1950.A_virgi

1 Software available @ https://github.com/EulerProject/EulerX



https://github.com/EulerProject/EulerX

Integration with Exploring Taxonomic Concepts (ETC)?!

Combined ETC-Euler/X taxonomy alignment web interface

€« (o etc-dev.cs.umb.edu/etcsite /#TaxonomyComparisonPlace: Qb =

[Z] Menu [% Logout @ Help

Taxonomy Comparison creates possible worlds by aligning taxonomies utilizing expert articulations. It consists of the following steps:

Tax, - Andropogon sec. 1950 ™ © "= Tax, - Andropogon sec. 1948

sec HitchcockChase 1950 sec Blomquist 1948
Taxonomic Concepts Taxonomic Concept Details ¥ Taxonomic Concepts Taxonomic Concept Details »
4 Andropogon Rank: 4 Andropogon Rank:
A_capillipes Name: Andropogon A_capillipes Name: Andropogon
A_glomeratus Author: A_glomeratus Author:
4 A_virginicus jear & A_virginicus jles
- Taxonomy: - Taxonomy:
A_virginicus_var_glaucopsis » Description: A_virginicus_var_glaucopsis Description:
A_virginicus_var_hirsutior Articulations: A_virginicus_var_tenuispatheus Articulations:
A_virginicus_var_virginicus Andropogon == Andropogen A_virginicus_var_virginicus Andropogon == Andropogon

I.I!.nt:!ﬂ.‘u:i(.‘ugl:m ¥ | ) mm (W3 \J < [ > Ul F«I‘Gmpogon >
T  Immr—N\ / _
T a_giomeratus > A_virginicus_var_tenuispatheus —
B A_glomeratus >< A_glomeratus
1 a_virginicus_var_hirsutior < A_glomeratus
(] A_virginicus_var_glaucopsis == A_virginicus_var_glaucopsis
E1 a_virginicus_var_virginicus - A_virginicus_var_virginicus lgsn'ﬁ-wmwm"ﬁ"‘
_]. ALcpiipes - | Acwospes (1950.A_virginicus_var_virgini
1 andropogon == Andropogon | 1948.A virginicus_var_virginicus

I')SO.A_vi:gim:us_var_glaumpsis)

1948, A_virgini i
A_virginicus_var_glaucopsis Noags
1948 | 3
comb | 4
1950 | 3
Edges
input | 13

1 Project website @ http://taxonconceptexplorer.org/pub/Main_Page



http://taxonconceptexplorer.org/pub/Main_Page

Step 5. Inference and visualization of consistent alignments

(sec. Blomquist (1948)

sec. Hitchcock & C. {1950)\ sec. RAB (1968)

Input

A. capillipes

A. capillipes

A. capillipes A. virginicus

A. capillipes A. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus

A. virginicus var. virginicus || A. virginicus

A. virginicus var. virginicus || A. virginicus

A. virginicus var. virginicus || A. virginicus

A. virginicus var. glaucopsis

A. virginicus var. glaucopsis| | A. virginicus

A. virginicus var. hirsuti A. virginicus

A. virginicus

3 A. virginicus var. tenuispatl

A. virginicus

1948 A _virginicus

1950.A_glomeratus | B

1950.Andropogon
1948 . Andropogon

1950.A_capillipes
1948 .A_capillipes i

1950.A _virginicus |~

1948 .A_glomeratus

1948 .A_virginicus_var_tenuispatheus
1950.A_glomeratus™®1948.A_virginicus
1948.A_virginicus\1950.A_virginicus
1950.A_glomeratus\1948.A_glomeratus 3

The toolkit resolves input constraints
Into consistent merge regions.

In complex, overlapping alignments,
some Euler regions are generated for
which there are no equivalent labels

In either input taxonomy.

[ 1""merge concepts™.

Labeling: A*B [2], A\b [3], B\a [1].

T, concept

T, & T,: congruence

T, concept

1950.A_virginicus_var_virginicus T Fr?;']apt T1 . non-congruence
1948.A_virginicus_var_virginicus

1948 .A_virginicus\1950.A_glomeratus

[I 950.A_virginicus* 1948.A_virginicus

1950.A_virginicus\1948.A_glomeratus

1950.A_virginicus_var_glaucopsis
1948 .A_virginicus_var_glaucopsis

1948.A_glomeratus\1950.A_virginicus

1950.A_glomeratus*1948.A_glomeratus
1950.A_glomeratus\1 948.A_virginicus J

1950.A_virginicus_var_hirsutior

1950.A_virginicus*1948.A_glomeratus 1

1948.A_glomeratus\1950.A_glomeratus
1950.A_virginicus\1948.A_virginicus

T t .
‘mem’ | T, non-congruence

-~ |NClusion - given (>)
- |nclusion - inferred (>)

IEEEEEE. OVerlap (>!-’.)




The alignments can scale to the task.!

1 Weakley's 2015 Flora specifies more than 100,000 articulations for Euler/X to utilize towards inter-Flora alignments.



Input visualization - Gymnospermae sec. 2010 versus 1968




T, concept

T, concept

T, concept
[TC#]

T, concept
[Tc#

h

h

IEEEEEEN Oveﬂap (><)

T, & T,: congruence

T1Z non-congruence

T,: non-congruence

Inclusion - given (>)

Inclusion - inferred (>)




MIR visualization (Maximally Informative Relations)

 MIR = articulations logically implied by user input, yet not explicitly stated therein
e 76 x 34 input concepts; 41 input articulations
o 2584 MIR (reasoning); only 1.5% of matrix was expressed by the user (Weakley).

» Explore MIR with ProvenanceMatrix*

'B 0.6 main.PathwayMatrixTaxo
| k-5 5 . P2 ;
Browse... . : gg* E § e Order by Complex
E a E' EE ’ = IBEE] @Lenslng
g 8 @ [ = =2 Ii‘shaw Disjoint
g o, 8 g z )
Esz % 3 B
Bliicrii -
E I
EESI 8548 365333+ O Sy
I S Vst @ Includes
ermnogpenas ~IA\E 482 2 o4 @ is_inclu
Fnae A = = 3 4 f FFrT .Dvarlaps
Cuppussacaae‘} k ' ' gey " {f 2 / / Disjoint
Pinus_elliottii+ Jl \ '!;-!_!_ !-“_", ,r"'_-’f' 7 / // —iz
. o S — & i //
A M AL
Chamaecyparis+ 4 | I” ’ 2 //%/ %// /
E\amancyparia _thyoides+' 1 .f J | i . _. 55 :,, Cat
§ Juniperus = ./J!,"] [ I'-"i e Ltz "‘,'//
; Taxodia:aan"- — .
5 T
8 suga
i Taxodium
Piceat*qa
Abies

F[m:gus H;sl’m f‘
in T
Y

'/
Pipa ss?o 5 d_‘,f’../{f
PII‘“I‘E \nr ?ﬂl% - :: £ r',

'[.a :arm NSis*— 4 s -
R nles 'r';'s’.';‘ﬂ s < o
Tﬁfﬁﬂﬂm'ﬁm u — :
3 hu occidentalls « ‘
mrgga Eh’é‘.asl: = B
Jun iniana“—/3 s a -
perus_communis_va %mssa 4 e -

1 Software available @ https://github.com/CreativeCodingLab/PathwayMatrix



https://github.com/CreativeCodingLab/PathwayMatrix

Taxonomic concept resolution - check.

Now back to our voucher-based environment.



(Steps 6-8 are desired.)



Step 6. Add taxonomic concept resolution to portal environment?!

Original Concepts Parent-Child Relationships
¥ Avibase ID =® oy | B Avibase_ID
oo Concept_ID ? Version Other Relationships e r
Parent_ID << ¥ Avibase ID E I /X
$ Fract_Weight ™1 o= | J \ —u
u elauonsnip e
=L o
- S, T
= S
A
oy * Taxonomic Concepts @)
o | O S
- —
= Authoriy i @
Scientific_Name Synonyms U.I T
ﬂ c?mmon_Namc Avibase ID = ¥ Avibase ID QJ <
-_— ng_jher Classification les | ¥ Avibase D e @ Language -
) Avibase_ID L —g Concept_Label - & oo ¥ Synonym =7 =
g Taxon_Name_ID —Gb g Reference o Q
—
= = Q3
- Q.
" © w
a > O
O Name Concepts Geographic Range v
y bt E=  § Taxon_Name_ID Life History - 03 | § Avibase_ID \ - )
__.‘_ - Protonym el @ Avibase_ID ¥ Region £ ]
= Authors § Trait e = | | l===|
ql Year 7 Reference — e
L Publication_Source Value
TSN
Deprecated ID
¥ Deprecated ID
g Avibase 1D

Figure I. Simplified schema of Avibase primary tables, The Avibase ID table is the central element of
Avibase, to which all other concepts are related, and which aims to represent all distinct taxonomic con-

cepts ever published for birds. Published taxonomic concepts (species and subspecies, as well as subspe-

1 Source: Lepage et al. 2014. Avibase. ZooKeys 420: 117-135. http://zookeys.pensoft.net/articles.php?id=3906



http://zookeys.pensoft.net/articles.php?id=3906

Step 7. Upgrade voucher identifications to taxonomic concept labels

[ 1This is likely the most challenging and least well understood of all needed steps.

[_]Combinations of human input and ‘smart inferences' might cover much ground.

é= e sernecportal.org/portal/collections /editor/occurrenceeditor.php?occid=4139005

Archbold Biological Station (ARCH:herbarium)
Home >> Collection Management >> Editor

— Label Proc
Occurrence Data Determination History Images Genatic Links Admin »/ Med Res. High Res.

— Collector Info

Catalog Number ? Other Numbers ©  Collector ~ Number * Date ~ Dupes?
ARCHOO797 797 L.J. Brass 15370 1945-07-07 Auto search

Associated Collectors * Verbatim Date ~
+5

Exsiccati Title Number

Latest Identification

Scientific Name * Author ¥
Andropogon virginicus L.

I 5 o
f \dentified By  Keith Bradley, George Gann Date Identified = 1995-12-28

ID References: *

W+

ID Remarks: ~

Taxon Remarks: ~

\ OCR Image ’romions Image 1 of 1

"com SERNEC portal already supports much of this. s G g

OCR w/ analysis
u.s... C-

Locality
Route 18, 7 mi W of Childs

Locality Security

Latitude Longitude Uncertainty * Datum ~ Verbatim Coordinates

9‘) Tools =<
Elevation in Meters Verbatim Elevation
<< 7




Step 7. Upgrade voucher identifications to taxonomic concept labels

[_1Environment can support occurrence-to-taxonomic-concept-label identifications.

[ Cc sernecportal.org/portal/collections /editor/occurrenceeditor.php?occid=4139005
Archbold Biological Station (ARCH:herbarium) /
Home >> Collection Management >> Editor
— Label P ing -
Occurrence Data Determination History Images Genetic Links Admin () Med Res. High Res.
Identification Confidence Ranking " !
not ranked
— Determination History
+
There are no historic annotations for this specimen
— Add a New Determi
2
Identification Qualifier:
Scientific Name: Andropogon virginicus \
Author: Linnaeus, 1758
Confidence of Determination: High
Determiner: N.M. Franz
Date: 05-15-2015
Reference: Campbell CS. 1983. Systematics of the Andropogon virgi
Notes: Identified to Campbell's concept, based on the following. z
OCR Image Options Image 1 of 1
 Make this the current determination r
OCR whole image
Add to Annotation Queue OCR w/ analysis
Add New Determination




Putting it all together.



Step 8. Support concept-level queries and query products

sernecportal.org/portal/collections/harvestparams.php

SERNEC

Southeast Regional Network of Bxpertise and Co]'l;ﬁ:\;{ons/

Home | Search Collections | Map Search | State Floras | Dynamic Tools | Images I Log In New Account Sitemap

Home >> Collections >> Search Criteria

Select Search Parameters

Fill in one or more of the following query criteria and click 'Search' to view your results.

Taxonomic Criteria:
search

[ Include SYI"IOI"IYI'T'IS from Taxonomic Thesaurus
Family or Scientific Name 4 | mrupogon virginid| |

[Andmpogon virginicus |
Locality CriteriaTAndropogon virginicus var. abbreviatus
Andropogon virginicus var. corymbosus

Country: o .
State/Province: Andropogon virginicus var. decipiens
County: Andropogon virginicus var. glaucopsis
Locality: Andropogon virginicus var. glaucus
Elevation: to

Andropogon virginicus var. hirsutior

Andropogon virginicus var. stenophyllus
Latltude and Lor Andropogon virginicus var. tetrastachyus
Andropogon virginicus var. virginicus

Bounding box coordinates in decimal Point-Radius search
degrees Latitude:
MNorthern Latitude: N 3

ap | ¥

N
Longitude: w



Step 8. Support concept-level queries and query products

sernecportal.org/portal/collections /harvestparams.php

Southeast Regional Network of Expertise and Collgctions -~

Home | Search Collections |. Map Search I State Floras | Dynamic Tools | Images

Log In New Account Sitemap

Home >> Collections >> Search Criteria

Select Search Parameters

Fill in one or more of the following query criteria and click 'Search' to view your results.

Taxonomic Criteria:

Include Synonyms from Taxonomic Thesaurus
Family or Scientific Name # F Andropogon virgini]

| Andropogon virginicus

LOC&lity Criteria: Andropogon virginicus var, abbreviatus

Andropogon virginicus var. corymbosus

Country: o .
State/Province: Andropogon virginicus var. decipiens
County: Andropogon virginicus var. glaucopsis
Locality: Andropogon virginicus var. glaucus
Elevation: to

Andropogon virginicus var. hirsutior
Andropogon virginicus var. stenophyllus
Latitude and Lor Andropogon virginicus var. tetrastachyus

Andropogon virginicus var. virginicus

Point-Radius search
Latitude: N %
Longitude: L ——

Bounding box coordinates in decimal
degrees
Northern Latitude: N 3

(Alert

This taxonomic name participates in
multiple, non-congruent taxonomic
concept labels. Consider refining your
voucher query.

e A.virginicus sec. Weakley (2015)
e A.virginicus sec. BONAP (2014)

e A.virginicus sec. Campbell (2003)
o A.virginicus sec. Campbell (1983)
» A.virginicus sec. RAB (1968)

Navigate to this graph to visualize the

kcorrespondlng mglltl.-ﬂ(_:lo“ncept allgnmery

—— T -




Now ready to do science?

Yes, we think so.



Step 8. Support concept-level queries and query products

e Louisville e AT | o - —
- MISSOURI "™ Lexington VIRGINIAB 7/ 5  Map | Sateliite
< > /
v "
Springfield  park Twain KENTUCKY "Show me all occurrences
National Forest - . .
8 o identified to the taxonomic name |
.:Jf 2 ) H S "
- S Nashville Py Andropogon virginicus .
g g i o “Knoxville
TENNESSEE
i [returns many records -
EWIDIIS Chattanooga“ = =
is) - i
_ O- ok : taxonomic concept lineage]
4+  ARKANSAS e
Oua_chira National Forest 2 O . = ! 4
O Atlanta ! . TH Mid-Atlantic Shark Area
¢ | Birmingham o CAROLINA ™yteBeach
MISSISSIP&'} Tuscaloos:-.wo
(a]
SR o ALABAMA Charlgdp
s fevepor : Jac‘on Montgomery GEORGIA :
O | (&) Columbus Savap
o Y
.. Pelagic Sargassum
¢ Habitat Restricted Area
| e |
tion C. Mobile !
LOWSI DA O g(% 0 Per%Ia Pangma Tallahassee Jacksgnville
Beaucl)'nob "“ o a@ ity Beac
Houston : O o
o O
Galvgston
Orlando
[6)
Targpa
Map data ©2015 Google, INEGI" 100km L1  Termsof Use Report a map error
Legend Add Point of Reference

@ = Andropogon capillipes
[ = Andropogon glomeratus
[] = Andropogon virginicus

B = Andropogon virginicus var. virginicus

= Collection Latitude decimal:

= General Observation
Bl Wi 2 Longitude decimal:

Enter in D:M:S format

eg: 34.57 Marker Name:

eg: -112.38
Add Marker




Step 8. Support concept-level queries and query products

N MISSOURI v 7 Foulig_v'i'lle ity L v.‘ﬁ_éﬁiig ”,"' aiqf,"_ “satelite |
/"Now show me all occurrences | KENTUCKY "Show me all occurrences
identified to the taxonomic concept | 71 identified to the taxonomic name Fi
J|  label Andropogon virginicus R Neshvillen s M Andropogon virginicus".
i sec. Weakley (2015)"". 7 gl
TENNESSEE / s

[returns many records -

Chatt__jano'oga-'; oy

[returns subset of records] e T taxonomic concept lineage]
J y untoswile V. i il
Oual Forest P G Jg { . < .
. e : : Atlanta : TH ; Mid-Atlantic Shark Area
: S O . Birmingham J o . CAROLINA w.“ef-*Beanh
MISSISSIP&') Tuscaloos:-.wo (3 O
: _ o ALABAMA, | K Charlgdp
- re\(r)eport N o I Montgomery GEORGIA :
(@) * O 2 Columbus Savar
Lo 1
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L i Moblle ' |
F’E"Sacola P Tallahassee - -Jacksonville
S b Lo %s . mNew 0! Eoene, o Xo9
Houston :
o}
Galvestcn
Orlando
[}
Targpa
. Map data ©2015 Google, INEGI 100km L1 Terms of Use = Report a map error
Legend Add Point of Reference
@ = Andropogon capillipes = Collection Latitude decimal: eg: 34.57 Marker Name:
B = Andropogon glomeratus = General Observation ) )
0= Andropogon virginicus Longitude decimal: eg: -112.38
B = Andropogon virginicus var. virginicus Enter in D:M:S format Add Marker




Step 8. Support concept-level g

ueries and query products

. - A L - _“_ y TR sy T WO T ':“;r’ ‘{, l’ |
2 ' {MISSOURI ; _II.°““r__'g-‘” el_exi%gmn | VIRGINIA] 5 7) /* 77 Map | Satelie
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1 identified to the taxonomic concept 7 identified to the taxonomic name i
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’ sec. Weakley (2015)"". e gloile
TENNESSER il [returns many records -
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\—0@7\/%-51 S '/ +
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A UACS Map data @2015 Google; INEGI 100km L1 Terms of Use Report a map error
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So, we think this 1s doable.
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Review of steps and feasibility / outlook (SERNEC = test case?)

Circumscription of task Status (May 2015)

1 Diagnose the opportunity for better semantics Complete (enough)

2 Individuate names as taxonomic concept labels Complete (for East U.S. Flora)

3 Semantically represent taxonomic concept provenance  \Well advanced (Weakley Flora)
4 Infer logically consistent concept taxonomy alignments  \Well advanced (Weakley Flora)
5 Visualize alignments and related products (MIR) Well advanced (Weakley Flora)
6 Add concept-level semantics to portal infrastructure Doable, incomplete (Symbiota)
7 Voucher identifications to taxonomic concept labels To be developed (humans, logic)
8 Support concept-level queries and query products Needs completion of steps 6-7
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We should be very curious about,

and try to answer, that question.
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The Euler/X taxonomic alignment approach explained

journals.plos.org/plosone/article?id=10.1371/journal.pone.0118247
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Reasoning over Taxonomic Change: Exploring Alignments for the
Perelleschus Use Case

Nico M. Franz [E], Mingmin Chen, Shizhuo Yu, Parisa Kianmajd, Shawn Bowers, Bertram Ludascher

Published: February 20, 2015« DOI: 10.1371/journal.pone.0118247
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Discussion through the re-/use of Code-compliant or informal names. To mitigate these limitations, we
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aligned input trees. In this small use case with 6-53 input concepts per alignment, the
information gained through the reasoning process is on average one order of magnitude
greater than in the input. The approach offers scalable solutions for tracking provenance among
succeeding taxonomic perspectives that may have differential biases in naming conventions,
phylogenetic resolution, ingroup and outgroup sampling, or ostensive (member-referencing)
versus intensional (property-referencing) concepts and articulations.
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Weakley's 2010 Flora and > 60k concept-to-concept articulations

. . www.herbarium.unc.edu/flora.htm

From Source To Scientific Name
Abies fraseri Weakley 2010 = Abies fraseri

3 Abutilon theophrasti Weakley 2010 = Abutilon theophrastii

4 Acalypha gracilens Weakley 2010 = Acalypha gracilens

5 Acalypha ostryifolia Weakley 2010 = Acalypha ostryaefolia

6 Acalypha rhomboidea Weakley 2010 = Acalypha rhomboidea

7 Acalypha setosa Weakley 2010 = Acalypha setosa RAB
8 Acalypha virginica Weakley 2010 = Acalypha virginica RAB
9 Acanthospermum australe Weakley 2010 = Acanthospermum australe RAB
10 Acer floridanum Weakley 2010 = Acer saccharum ssp. floridanum RAB
11 Acer leucoderme Weakley 2010 = Acer saccharum ssp. leucoderme RAB
12 Acer negundo var. negundo Weakley 2010 < Acer negundo RAB
13 Acer negundo var. texanum Woeakley 2010 < Acer negundo RAB
14 Acer nigrum Weakley 2010 = Acer saccharum ssp. nigrum RAB
15 Acer pensylvanicum Weakley 2010 = Acer pensylvanicum RAB
16 Acer rubrum var. drummondii Weakley 2010 < Acer rubrum RAB
17 Acer rubrum var. rubrum Weakley 2010 < Acer rubrum RAB
18 Acer rubrum var. trilobum Weakley 2010 < Acer rubrum RAB
19 Acer saccharinum Woeakley 2010 = Acer saccharinum RAB
20 Acer saccharum Weakley 2010 = Acer saccharum ssp. saccharum RAB

Source: http://www.herbarium.unc.edu/flora.htm
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Excerpt from Weakley's (2012) concept-level Flora

Andropogon longiberbis  Andropogon mohrii Andropogon Andropogon Andropogon ternarius Andropogon fracyi
. . perangustatus tenuispatheus | var. ternarius a .
a = m N
| m] b n -

@ @ O O m @ om " am
SRR WL ~ LTS >

Andropogon virginicus Linnaeus var. decipiens C.S. Campbell, Deceptive Bluestem. Savannas, flatwoods, maritime wet
grasslands, disturbed pinelands. September-October. Se. VA south to s. FL and west to w. FL; also in the Bahamas (Sorrie &
LeBlond (1997). [=FNA, K, Z (1986); < A. virginicus — RAB, S; < A. virginicus var. virginicus — F, G, HC; = A. virginicus var. virginicus —
Z. (1983 — "deceptive variant")]

Andropogon virginicus Linnaeus var. virginicus, Old-field Broomstraw, Broomsedge, "Sedge Grass", "Sage Grass". Old
fields, roadbanks, disturbed sites. September-October. MA west to MI and ¢. KA, south to FL and e. TX, and 1n the Caribbean
and Central America. Campbell (1983) recognized 3 "variants" within A. virginicus var. virginicus; the "deceptive variant” he
later (1986) described formally as var. decipiens (see above). The "old-field variant" is the common "variant" in our area,
occurring abundantly throughout the state. It has green stem mternodes and the leaves usually pubescent, at least on the margins
near the collar. The "smooth variant” is known only from the Coastal Plain and is apparently rare in our area, known from NC
and SC (Berkeley and Marion counties; P. McMillan, pers. comm.) southward and westward. It has glaucous stem internodes
and glabrous leaves. The "smooth variant" probably warrants formal taxonomic recognition. [~ FNA, K, Z ("oldfield variant" and
"smooth variant"); < A. virginicus — RAB, Pa, S, W; < A. virginicus var. virginicus — C, WV; < A. virginicus var. virginicus — G, HC (also see
var. decipiens); >< A. virginicus var. virginicus — ¥; > A. virginicus var. tetrastachyus (Elliott) Hackel - F]




Alan Weakley 2014 (UNC Herbarium) - Magnolia concept evolution

Taxonomically .
Originator of
Useful Finest Unit TUFU A TUFU B TUFU C TUFU D TUFU E TUFU F TUFU G TUFUH TUFU | TUFU ) TUFU K Taxschema
(TUFU)
Magnolia Magnolia Magnﬂra Magnfﬁa nfag_'n_o i Magnolia ) . Magnolia . _ |Magnolia Magnolia
Informal tag name 2 o o virginiana var. virg g var. 5 Magnolia ashei Magnolia fraseri ; :
acuminata ‘cordata ) . . ,, = grandiflora macrophylla pyramidata tripetala
australis ‘ambiguous virginiana
M i
Magnolia Tulipastrum Magnolia . - . . ' , . " aqn.g a
) 3 o g g Magnaolia ) : Magnolia ) _ |Magnaolia virginiana
e acuminata var. |americanum var. |virginiana var. virgi L grandifiora Magnolia ashei e T Magnolia fraseri pyramidata W G
acuminata subcordatum australis Sargent | % S A Weatherby 1926 . Walter 1788 ) i
o Linnaeus 1753 Linnaeus 1753 Linnaeus 1759 Michaux 1803 Bartram 1791 Linnaeus
Linnaeus 1759  |Spach 1839 1919
1759
A i, A i, A, 1is
Taxschema 12 acuminata var. | acuminata var. virgini var. Magnolia virgini var. virginit Weakley 2014
acuminata subcordata australis
Metamagnolia Metamagnolia o - Paramagnolia
Taxschema 11 macrophylla ssp. ashei | macrophylla ssp. ﬁ;:;.ri T fmsen'_ var. Sima & Lu 2012
(Weatherby) Spongberg|  macrophylla pyramidata

[not in area of
Magnolia macrophylla |coverage]: implied
var. ashei (Weatherby) | name = Magnolia

D.L. Johnson macrophylla var.
macrophylla

Wunderlin & Hansen

Taxschema 10 3611

Magnelia Palmarola-Bejerano,
Taxschema 9 [not treated) [not treated] virginiana ssp. | Magnolia virginiana ssp. virginiana | [not treated] [not treated) [not treated)] [not treated] [not treated] Romanov, & Bobrov
australis 2008
M::_'gnofm Ma_gno!ra _Mﬂ'—gnol'la » - - Magnolia macrophylla Magnolia Wagnoliaiiassril [Ii=encils frazer
Taxschema 8 acuminata var. | acuminata var. virg ssp. g virg s5p. virg = o macraphylla ssp. var. pyramidata et Spongberg 1998
acuminata subcordata australis P macrophylla - By )
V) m 7 m o I - Magnolia - -
= mph]’a A 15, A g
Taxschema 7 acuminata var. | acuminata var. virgini var. Magnalia virgini wvar. virginie Magm:f;u m“' . il macrophylla ssp. bt = r: ﬁ:: = Mi::‘ﬂ Tobe 1998
acuminata subcordata australis P- macrophylla selea S

Taxschema 6 Meyer in FNA 1997

Taxschema 5

Cronquist 1991
coverage] coverage]
[notin area of Radford, Ahles, & Bell
coverage] 1968

[not in area of
coverage]

Taxschema 4

Magnolia
virginiana var.
virginiana

[not in area of
coverage]

[not regarded [notin area of

5 Fernald 1950
as naturalized] coverage]

Taxschema 3 Magnolia virginiana var. australis

Small 1933

Taxschema 2

Taxschema 1 Chapman 1883




The other piece in the puzzle: Concept-to-voucher identifications

1./ - Taxon
N Agent o Name
recorded identified

by by == has
name

located event X occurrence N X taxon P

ot of identifies of ID
. Individual e N | Tl Taxon
Location Event <H—O< Occurrence Organism -H—o-< Identification [ H Concept
locates at has to
event occurfence E_/d;_-rwed identification X is basis taxon
evidence rom for ID )
for

has according
derivative to

Token }O— Reference

evidence

ID based on
N
has == derived
derivative from

Fig. 1. Entity-relationship diagram of the Darwin-SW model using crow's foot notation with classes and relationships described in English text

Source: Baskauf & Webb. 2014. Darwin-SW. URL.: http://www.semantic-web-journal.net/system/files/swj635.pdf
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SERNEC - batch editing data - upgrade identification references

L e
University of Mississippi, Thomas M. Pullen Herbarium (MISS)

—Batch U

P

Field name: | Identification References 4 |

Current Value: N/A
New Value: Weakley (2015)

® Match Whole Field
Match Any Part of Field
Batch Update Field

Y

sernecportal.org/portal/collections/editor/occurrencetabledisplay.php?q_recordedby=&q_recordnumber=&q_eventdate=&q_catalognumber=&q_othercatalognumbers=&q_o...

Home >> Collection Management >> Occurrence Record Table View << | 1-20 of 20 records | >>

%rmblota #g::aalrog Family | Scientific name Author | Collector Number E:::t Verbatim Date Country State/Province  county
6196269 & |94 Poaceae | Andropogon virginicus | L. S. M. Tracy 3894 fit... | USA. Mississippi Harrison
6243439 @ | 51556 | Poaceae | Andropogon virginicus | L. F. Searcy, Jr. 984 1975-10-10 | 10/10/1975 USA. [Mississippi Tishomingo
6243745 |51867 |Poaceae |Andropogon virginicus | L. Charles R. Gunn 10656 | 1975-05-02 May 2-6 1975 USA. Mississippi Washington
6246822 @ | 55585 |Poaceae | Andropogon virginicus |L. M. B. Huneycutt s.n. 1993-09-14 | 9/14/1993 USA. [Mississippi Pontotoc
6246834 & |55600 |Poaceae Andropogon virginicus | L. M. B. Huneycutt & M. Floyd  |s.n. 1993-09-21 | 9/21/1993 USA. Mississippi Pontotoc
6248909 & | 58500 |Poaceae | Andropogon virginicus |L. M. B. Huneycutt s.n. 1995-10-23 | 10/23/1995 UsA. [Mississippi Chickasaw
6249993 @ |59884 | Poaceae |Andropogon virginicus | L. M. B. Huneycutt s.0. 1993-09-14 | 9/14/1993 USA. Mississippi Pontotoc
6252057 @ |62043 | Poaceae Andropogon virginicus | L. M. Moore M 1969-10-13 | 10/13/1969 USA. [Texas Brazos
6252058 @ |62044 | Poaceae Andropogon virginicus | L. A. Courville 3 1969-00-00 | Spring, 1969 USA. Texas Grimes
6252059 @ |62045 |Poaceae Andropogon virginicus | L. W. B. Camp, lli 18 1969-10-13 | 10/13/1969 USA. [Texas Brazos
6256081 @ 66988 | Poaceae |Andropogon virginicus | L. Robert A. Stewart 4027 1991-09-219/21/1991 United States  Mississippi Calhoun
6259500 @ | 71019 | Poaceae | Andropogon virginicus | L. Chris Havran with K. Gordon | 1567 2003-11-07 | 11/7/2003 USA. [Mississippi Franklin
6261690 @ | 73241 | Poaceae | Andropogon virginicus | L. Keri Denley 1035 1999-10-16 | 10/16/1999 United States | Mississippi Yalobusha
6262409 @ | 73960 |Poaceae | Andropogon virginicus | L. J. D. Ray, Jr 5990 1955-10-16 | 10/16/1955 United States[Mississippi Bolivar
6262509 @ | 74062 | Poaceae | Andropogon virginicus | L. H. Laing 29 1956-09-29 | 9/29/1956 United States | Morth Carolina | Hamett
6263797 @ | 75488 | Poaceae | Andropogon virginicus | L. M. W. Morris 2648 1986-09-27 | 9/27/1986 United States[Mississippi Grenada
6264129 @ | 75833 | Poaceae |Andropogon virginicus | L. G. Barton 110 1993-09-25 | 9/25/1993 United States  Mississippi Oktibbeha
6264360 @ | 76073 | Poaceae | Andropogon virginicus | L. R. Carter 1266 1977-10-18 | 10/18/1977 United States[Mississippi Sharkey
6264588 @ | 76305 |Poaceae |Andropogon virginicus | L. H. E. Ahles B4BB4 | 1977-09-29 | 9/29/1977 United States | Massachusetts  Hampshire
6265168 @ | 76924 | Poaceae Andropogon virginicus | L. W. H. Duncan & W. P. Adams | 19582A | 1955-10-01 | 10/1/1955 United States[Georgia Hall

FClick on the Symbiota identifier in the first column to open the editor.

<< | 1-20 of 20 records | >>
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