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SEINet - 2000 to present
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SNEW MEXI

- Gila'National }-. !
- - Forest

* Vascular plants
* North America
» Virtual flora P
@ 13.7M specimens
@ 7.6M 1mages
o Distribution maps, species
lists, keys, descriptions, etc
* Field research, wildlife
managers, plant inventories,
amateur biologist

» 20,000 / month
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SEINet version 1.0 - 2000 to 2008

* Southwest Environmental Information NETwork
* JSP, MS SQL
 Distributed specimen DBs
= ASC, ASU, ARIZ, DES
 Pros: progressive, lightweight
* Cons: connectivity, slow-ish
* NSF-ABI: 2000-2002

o Peter McCartney, Corinna Gries
o Grad students: Ed Gilbert, Robin Schroeder

 NSF-BRC: 2003-2008
° Landrum, McLaughlin, Ayer
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West Fork of Oak Creek Flora

* Flora and Vegetation of
the West Fork of Oak
Creek Canyon

* Master thesis U
° 1999-2002 .

Las Vegas
i (o]
e 10mi N. Of Sedona Galiup
f
Fla%ataf
Lake
o S; er ta _S‘ a Havaiu City Pregcon
Arizona
. L% Tonto National Forest
Phoenix
0o
Mesa
Mexicali_
Yuma
¢ Tucson
(o]
la Sierra Vista
Puerto Pefasco Nogales .
o 1%
Baja Nuevo Ci
r\..nt.!m;.. Lihorca Grand



Traditional Floristic Treatments

* Taxonomic information
(synonyms, family, vernacular
names, etc)

* Descriptions

* Images or illustrations
* Distribution maps

e Identification keys

» Voucher information

ARIZONA

HIGHER PLANTS OF
CALIFORNIA




Virtual Floras / Virtual Herbaria

* Inexpensive

 Numerous
Images/Illustrations

 Continuously Updatable

e Flexible

* Collaborative Efforts

* A Living Document

& Acourtia wrightii in Flora of North America @ efloras.org - Mozilla Firefox

File Edit ‘“iew History Bookmarks Yahoo! Tools Help

(G [ nepitgom

www.el'loras.org

FNAVOL. 19, 20 and 21 Page 72,73,74

floras.orgfflor.

Flora of North America

?flora_id=18&taxon_id=250066009

FNA | Family List| FNAYVol. 18, 20 and 21 | Asteraceae %
4. Acourtia wrightii (A. Gray) Reveal & R. M. King, Phytolog
Brownfoot

Perezia wrightii A. Gray, Smithsonian Contr. Knowl. 3(5): 1

Plants 30-120 cm. Leaves cau-line; sessile; blades oblo
sagittate or clasping, margins dentate to denticulate, faces
Heads in corymbiform arrays. Involucres turhinate, 5-8 mi
fimbrillate-glandular, apices obtuse to acute, abaxial faces

glandular-puberulent; pappi bright white, 8-12 mm. 2n= 5

Flowering Jun—Nov. Gravel, caliche, or sandy loamy soils i
Ariz., N.Mex, Tex, Utah; Mexico (Chihuahua, Coahuila, Dul

| Retated Objects

(edges of sockets glandular). Florets 8-12; corollas pinkg “"'

| O anFiorss _Advanced Search
& LIAS - NaviKey Module for Identification - Dacampiaceae - Mozilla Firefox ==
Ble Edt Vew Hglory Bookmarks Yshoo! Took Heb

@- -@ (|15 Atpiuwmw.ias reticertbcationiaviey |+ b [[Gl

Identifying species of Dacampiaceae

For terms used in the character and character state definitions, consult the L1A

Taxon and character images to be accessed via Navikey context menu are copyrighted by the
copyright holder(s) as indicated below the respective thumbnails.

| options | About

haracters avallable

Ifestyle [mandatory]

substrate preference
thallus.substrate interaction
substrate

primary photobiont presence
thallus growth form
upper surface colour
medulla euamsfoid reactivity

) )

Character states available

Northern Arizona Flora g

A Photographic, Annotated Catalog of -
Northern Arizona Vascular Plants

| . : Aogowpermn | Image S Anas .
| Home | Ferns [B94ilia m I b vy m Articlos [ 1'...) Glossary m !



Potential of Virtual Environment

Flora of my

e Arizona Flora
* Annuals of the Grand

Canyon
e Poaceae of Pima Co.

* Asteraceae within 30km of
34.2° -112.4°

* My Backyard Flora st LR g f gl S

ol fenaba grwey wrdmme w Arows
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SEINet version 2.0 - 2008 to 2011

 NSF-ABI: 2008 to 2012
” " ‘ _ _ SEINe
= Corlﬂﬂa Grles Wecomeeovaibet T e t@

Logout My Profile f Help
I

] Tom Nash T ~ Welcome to SEINet

Search Collections The Southwest Environmental Information Network was created to serve as a gateway to distriouted data

Image Library resources of interest to the environmental research community in Arizona and beyond. Through a common web
. Games interface, we offer tools to locate, access and work with a variety of data.
o Hdward Gilbert - -
SEINet is more than just a web site - it is a suite of data access technologies and a distributed network of
Flora Projects departments, museums and agencies that provide environmental information. Initially created to integrate databases
Arizona Flora within the Arizona State University, SEINet is growing to extend this network to other partners within the Southwest.
: et To learn more about the features and Development of SEINet,
@ a \V a C rl t New Mexico Flora capabilities available through tnis Symbiota, and several of the
Sonoran Desert Flora site, read Making Good Use Of specimen databases have been
SEINet or visit the Symbiota Help supported by National Science
Dynamic Floras Pages. Join SEINet as a regular Foundation Grants (DBl 9933132,
Dynamic Checkiist visitor and please send your BRC 0237418, DBI 0743827, DBl
feedback to seinetAdmin@asu.edu 0847966)
¢ Yy aCken o
Sitemap

e Data cache model

2 30 collections
o NAVA, DES, USON, URC, UNM...

* Improved connectivity, faster
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Content Management System (CMS)

. ran Higtory Images min
¢ R@ﬂd—()ﬂl user inter face [
Caogdumper” Oceursres D’ Colector  wumber  Date
Dshar Cata og Mumbers

e Password Protected —

NNNN

= Browser-based application i

o Platform independent .

= (Globally accessible

abitat

° No special software
installation (free) e .

wnar Code: Zasls afRecard: © Sreservedspecimen

o Make use of web setrvices -

= Data protection (backups)



Publishing: Snapshot vs Live
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Symbiota Software Project

* Darwin Core compliant _
* Open source software == ‘ ==

Welcome to the Marine Life of Panama portal

Wie are working to create a single access point for knowledge about the diversity and
distribution of marine organisms In Panama generated from over 40 years of marine

L]
. biology research at STRI. Currently, the portal provides access to specimen records and
related geo-spatial data covering fish, algae, marine invertebrates and various other
marine taxa (e.g., sea snakes, seagrasses, etc.).

The portal currently includes the ability to create check lists for the entire country or for
one of the 4 major marine biogeographic regions (Bocas del Toro and San Blas on the
Caribbean coast and the Bay of Panama and Gulf of Chiriqul on the Pacific coast).
Georeferenced species records can be displayed on a map with associated observation

.
O data. A multilingual glossary tool, TaxaGloss, can be used to clarify the meaning of
morphological terms. Soon, we hope to incorporate identification tools like tabular keys.

ponge of the Day Fish of the Da

N

o Biodiversity inventories

What is this Fish?

Click here our knowiedg

What is this Sponges?
Click here to test your knowledge

Agoseris aurantiaca (Hook ) Greene

o Jdentification keys

* Images, distribution maps,
species descriptions,
taxonomy, common names,
ctC

Family: Asteraceae ol
Flora of North America | General Descripth sl | Dasis Vatdy

orange agoseris , Naton® Pk 1
1S

Gary | Baird in F1 ¥

v
Stems 0. Leaves erectto decumbent; petioles | s

blades 7-38 cm, linear-lanceolate 1o oblanceol fSa v

pinnatiid, lobes 2-4 pairs, linear to lanceolate, Kg:
inconspicuous to subequaling loves, rarely Vac'-.m
sparsely villous. Peduncles = elongating after |
apically ilous to lanate. eglandular. Involucres
25-3 cm at maturity. Phyllaries in 2-3 series, g1
purple-black spots, blotches, andior midstripes
unequal, margins ciliate, faces glabrous of vl
adaxially glabrous or villous. inner erect. elong;
epaleate. Florets 15-100; corollas usually oran| =
or white, tubes (4-7-0 mm, ligules 4-12 x 1-3 1 Ensenaca
dimorphic, 8-18 mm, bodies cylindrc o fusifon

gracualy fapered o slender beaks (2-)5-10 mi
strongly ridged, straight, glabrous of scabrous
®

Longitude decimat 0y 1238
Soterio DM foemat

Fatnck Axanser O
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Symbiota Data Portals

e CMS - biodiversity
e Custom look & fee e

| Welcome to the Mycology Collections data Portal News and Events I
b C O I 1 1% 1 e S The Mycology Collections data Portal (MyCoPortal i more than just 3 web site - 1t & a sule of user-friendly, web-based data access lechnologies to aid taxonomists, field biologists “Mcchig) Codectcne

ecologists, educators, and citizen scientists in the study of lu'\gs{ diversity. The nalz are detived from a network of universities. botanical gardens, museums, and agencies that provide Couscfom O etoly

| =

taxonomic, environmental, and specmen-based mformation. Using the Symbiota (nftp.//symbiota org) system of virtual oniine floras, these data are directly accessibie to dynamically generate e ase e

geo-raterenced species chechists. distndutan maps, and ineractve iGenticaton keys. all inked wilh 3 nich collection of dgtal imagery documenting fungal dversty of Norih Amenca ORC) e aray s R
of grants to enhance
America's biodversty
colections

+ NSF Press Release (+12-
082) - US National Science
Foundabon awards support

35 institutions in 24 states for
the purpose of databasing
some 1 4 millon dried
scientisc specimens of
macrofungi (NSF ADBC
1206197

« December 2013 - 1546358
occurrence records supphied
by 31 diferent data providers
have been integrated info

o Taxonomic scope

Piease help us
ranscring 5uecmn abels

Morchelia angusticeps. Image by: Charles
Horton Peck. . |mage provided by New York

<> 0000800000 Botanical Garden.

@ (Geographic scope

* Community portals

Please join the Mycology Collections Portal as collabarators of regular visitors. and send your feedback 10 help@

* 30-60 public portals -

Click here to test your knowledge Click here to test your knowledge

Data Usage and Citation

0®00000000 J
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SEINet vers. 3.0 - 2011 to present

* NSF-ADBC: 2011 to present
= 12 of 20 TCN use Symbiota
o 4 are connected to SEINet
* ASU => 1iDigBio (UFL) servers
* Biodiversity CMS
e Current statistics
@ 313 collections
13.7 million specimens
216 live datasets (6.5m spec)
7.6 million images

a

a

a

a

1900+ data managers
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SEINet Regional Portal Networks

* Consortia of regional

herbaria
+ Seuthwest Envvronmental
Infermation Network .
e 13 Distributed Network I
o S E RN E C of Small Herbaria

o Mid-Atlantic

o Midwest / Great Lakes

= Southern Rocky Mountain
s NANSH el oo Regen
= TORCH ]
o Northern Great Plains
o InterMountain - | —




Digitization Services

* Exsiccati  Darwin Core Archive
* Loan management publishing

* Genetic linkages  Pensoft publishing

* Specimen comments * Duplicate linking

« OCR / NLP * Vouchered inventories
» Crowdsourcing * Multiple taxonomic

* Versioning of edits thesauri

 Batch georeferencing

e Geol.ocate collaborations
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SEINet vers. 4.0 - 2018 to...

* Mobilization of specimen data
= Digitization — specimen and 1mages
o Open-Data — 1D1gB1o, GBIF
* Interoperability
o Bi-directional data flow
* Bio-collaboration
o Field research
° Regional tloras
o Qutreach and education
» Wildlife managers
* Long-term Sustainability



GeolLocate CoGe Interoperability
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Support Grassroot Collaborations

1900+ data managers

1700+ floras/inventories

600 checklist editors

o Jesus Sanchez, Steve Buckley
100+ field researcher

40,000 field images

* 300+ photographers

o Patrick Alexander, Max
Licher, Sue Carnahan, Liz
Making




Personal Specimen Management

e Data entry

a

a

a

m|

a

* Initially “Observations”

Data Management
Label Printing
Cloud management

Password Protecte
Web browser
Platform independent
Globally accessible
No special software

General Observations (SEINet)

Home >> Personal Management >> Editor

History

Collector Info
Catalog Number * _ Other Numbers *  Collector

I€ <<17011234] >> > >

Admin

Number  Date

M. Licher 3024 2011-03-27

Associated Collectors

“

~Latest identification
Scientific Name

[Medicago minima

Author.

LIL

1D Qualifier Family Fabaceae

Identified By Date Identified:

Locality
Country State/Province County

[usa larizona Yavapai

Locality

Municipaiity

[Tent Rocks, SE of Camp Verde, south side of tuff formations

51 Locality Secunty
Latitude Longitude Uncertainty (meters

Elevation in Meters Verbatim Elevation
b4

34.496667 |-111.748972 10 @ /[ Tools | NaDS3 1030 - ft. | 3370ft

Verbatim Coordinates

Protocol

34°29'48.0" N 111° 44' 56.3" W

Georeference Sources Georef Verification Status Georeference Remarks

—Misc

Habitat Dry wash channel at base of tuff formations in Desert Scrub habitat, with widely scattered junig

Substrate

Plants of Arizona

Scrophulariaceae
Castilleja exilis A Nels.

USA, Arizona, Yavapai County, Mesquite Spring.
Cottonwood Basin SE of Camp Verde.
34°29°02.5"N 111°46° 16.7°W [NADS83]

Elev: 930m. (3040f)

Damp bank at spring location, N facing slope. Riparian
zone in desert scrub habitat.

Annual herb, 45 to 65 cm, green bracts with red tips;
infrequent

Associated species: Solidago altissima, Dalea candida,
Epipactis gigantea, Schoenoplectus americanus,
Toxicodendron rydbergii, Mimulus cardinalis, Salix
laevigata, Fraxinus velutina, Salix gooddingii,
Andropogon glomeratus

M. Licher 2792 16 July 2010

Northern Arizona University Herbarium

LINRTI

Plants of Arizona

Scrophulariaceae

Castilleja exilis A Nels.

USA, Arizona, Yavapai County, Mesquite Spring.
Cottonwood Basin SE of Camp Verde.
34°29°02.5"N 111° 46 16.7"W [NAD83]

Elev: 930m. (3040f)

Damp bank at spring location, N facing slope. Riparian
zone in desert scrub habitat.

Plants of Arizona

Scrophulariaceae
Castilleja exilis A Nels.

USA, Arizona, Yavapai County, Mesquite Spring,
Cottonwood Basin SE of Camp Verde
34°29'02.5°N 111° 46" 16.7"W [NAD83]

Elev: 930m. (3040f)

Damp bank at spring location, N facing slope. Riparian
zone in desert scrub habitat

Annual herb, 45 to 65 cm, green bracts with red tips;
infrequent

Associated species: Solidago altissima, Dalea candida,
Epipactis gigantea, Schoenoplectus americanus,
Toxicodendron rydbergii, Mimulus cardinalis, Salix
laevigata, Fraxinus velutina, Salix gooddingii,
Andropogon glomeratus

M. Licher 2792 16 July 2010

Northern Arizona University Herbarium

Plants of Arizona

Poaceae
Eragrostis cilianensis (All) Vign. ex Janchen

USA, Arizona, Yavapai County, Confluence of
Mesquite and Cottonwood Springs, Cottonwood Basin
SE of Camp Verde.

347 28'50.2°N 111° 46'22.1"W [NAD83]

Elev: 920m. (3020ft)

$Sandy riparian creek bed without surface water in desert



Voucher Network

GenBank #
Anno 1
e o Anno 2
San Pedro Riparian National Conservabon Area e
Public Original Physical
View Observation Specimens




Madrean Discovery Expeditions

Welcome, and Thank You for Visiting the Madrean Discovery Portal

Flora Database Fauna Database

Ca;homto E =
Slerra Elenita ——
ierra San.Luis -
.-Sierra:de los Ajos==
' Sierra Buenos Aires.
Sierra la Parica —
Ciénega de Saracachi

Click here to access hundreds ql thousands o( plant Click hgre to access hundrgds of mousam?s of animal
Sierra San Antonio - checkiete vew eniting checkiess, view species mages, s et Nets o1 A s ieg bager
Slerra el Tlgre and customize taxonomic keys for areas of interest.

. Sierra Junqulpa

“ Sierra Aco
Slerra de
§'
Mot

ng Maparea  MDE Expedmons — Skyl;lands Region km L
[ Bavispe Flora & Fauna Protected Area - S
@ Expeditions @ Mini-Expeditions 0 10 20
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