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SYMBIOTA: specimen-based
platform to support digitization,
publication, and public outreach

Edward Gilbert
Nico Franz

@&h;. National Science Foundation
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Symbiota Software Project

* Open source software
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° Images, maps, taxon
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e Data management
Flora of North America | General Descripti Skl
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Stems 0. Leaves erect to decumbent; pefioles
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° Specimen digitization

° Species inventories
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| | Home | Expiors | Crowdseurcs | Checkist Projests | Other Ressurces | Acknomledgements L in e Acepent H“""I

e CMS software
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* Custom look & feel
° CSS, config files
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Specimen-based Model

» Backbone of taxonomic
research

 Baseline data
 Proof of Occurrence
 Expert Reviewed
 Verifiable

e Millions occurrence
records




Public Interface

e Search engine
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Home >> Callsciions >= Search Criteria

Select Search Parameters

Fillin one or more of the following query crteria and click ‘Search' o view your results
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Symbiota - Biodiversity CMS

e Read-only user interface
e Password Protected i

[~ Collector Inf -
Catalog Number * __ Other Numbers ¥ Colector * Number * Date * -
: imber er Nu Dupes?
|pEsooos2061 |Dixie Z. Damrel 174a-B 2002-08-20 %ﬁswm
O | W l - Assoiated Collectors ” Verbatim Date
[P. Boness. 20 August 2002 Y
— Latest Identi i
= Scientific Mame * Author ¥
O [Heterotheca subaillaris [(Lam.) Britt. & Rusby
1D Qualifier ¥ | Famiy * Asteraceas
Identified By 7 | Date Identified ¥ Y
CTocaity
- Gountry State/Province County OeR
[United States [Arizona Gila I
O Locaity
[Young, Between Pleasant Valley Inn and the Bldg. ForTonto National Forest, On roadside of Hwy 288.
Localty Security

Latitude Longitude Uncertainty * Datum “Verbatim Coordinates
34.101389 -110.963056 @ HTUU'S |=z=|N 34° 6'5" W 110° 57'47"

No special software Pl —————

— Mi:
Habitat

Installation (free)

Associated Taxa
Bothriochloa ischasmum, Grindelia squarrosa, Chloris virgata, Desmanthus cooleyi, Asclepias subverticillata

O

Destription

Make use of web services
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Data protection (backups)



Mini-Aggregator: Snapshot vs Live
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Snapshot Digitation Workflows
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Snapshot YiaRia

Database
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Live Images
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Digitization Services

* Duplicate hatrvesting * Darwin Core Archive
* Genetic linkages publishing

* OCR / NLP * Vouchered inventoties
* Crowdsourcing * Pensoft publishing

* Versioning of edits * Multiple taxonomic

* Batch georeferencing thesauri

e Geol.ocate CoGe ° Loan management

* Specimen comments ° Exsiccati



GeolLocate CoGe Interoperability
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Image to Specimen Workflow

e Batch loading images

= SFTP Iimage drop

= iDigBio Media Ingest

= IPlant image loading e - 1 T S
- Skeletal data capture T

> SFTP skeletal filedrop ™=

= Manual upload
= via Symbiota
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Calvin Collese Herbarium

Mame: Sanchicns canadensis L.
Common elder
Family: Caprifoliaceae

Locality: Kent Co.. MI; Reeds Lake, Grand Rapids,
On north side of Reeds Lake Blvd. at intersection with
Hall 5t.. Sec. 35, TTN. R11W.

Hahitat: Growing along wetland ditches with Typia
sppr., Davens careta, and Lyt salicaria.

Jeanetie Henderson # 7

September 14, 2000

-
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Outreach: Biodiversity Exploration

e Encyclopedia of Life (EOL)
« IDIgBIo, GBIF, Discover Life
« Navikey / Lucid / Xper2
 Specify, Collection Space
e Symbiota

s Community Data Portals

= Biodiversity CMS

= Specimen based




ower Aggregation of Collections

Home > Dynamic Map

Pan, zoom and click on map to capture coordinates, then submit coordinates to build a species list. More Details
| Build Checklist

Point (Lat, ong): 9.15588, -79,84795  Radius: [optional) [Kilometers » |

ol i 0 A

Map Sstellite

\/

Isla Barro

Colarado I ‘

ii
A
Google

Map date ©2017 Google  Terms of Use | Reporta map error



Home | Search | Images

Inventaories | Keys

Home >> Key: 9.15568 -79.84881 within 16.1 km

Taxon:

All Species
Display/Reset Species List

Display as: | Scientific Name »

Plant
Habit

tree
shrub
terrestrial herb
vine - liana
epiphyte - hemiepiphyte
succulent
parasite - saprophyte

aquatic herb

Leaf
glands on blade or petiole
present

absent

9.15568 5
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e

Qo

Men

Nelso

Ruell

Tel opecuroidea

Thu cta

Tric gantea
Actinidiaceas

Saurauia laevigata

odurauia yasicae

Agavaceae
Cordyline fruticosa

Alismataceae
Sagittaria lancifolia

A:na:‘a:u:haue-ae
Alternanthera ficoidea
Alternanthera sessilis
Chamissoa allissima
Cyathula prostrata
Gomphrena decumbens
Iresine angustifolia
Iresine diffusa

Amarvllidaceae
Amaryllis belladonna
Crinum erubescens

Hymenocallis pedalis

Anacardiaceae

Anacardium excelsum

Anacardium occidentale

A

Interactive Tools New Account Sitemap

within 16.1 kim



smithsonian Tropical Research Institute

Home | Search | Images | Inventories | Keys | Interactive Tools | Glossary Leg In Mew Account Sitemap

Home == Key: 9.15568 -79.84881 within 16.1 km

Taxon: 0.155068 wwithin 16.1 ki

All Species -

Display/Reset Species List Species
Acanthadeg

Display as: | Scientific Name » Trichanther S e

Actinidiaceae

Agavaceae

Cordyline fruticosa

terrestrial herb

. ) Anacardiaceae
vine - liana .
Anacardium exc
epiphyte - hemiepiphyte Anacardium o
Astronium gray
succulent S ITORILm gray
Mangifera indica
Latex R
itoxylum jamaicense
present
absent
Armature
unarmed

stem or leaves armed

Leaf
Type ©
simple

Annona pu
compound

Arrangement L] Annona
alternate
opposite
whorled
fascicled

basal rosette
Margin 0

entire

toothed

lobed
Stipules

present

absent

Leaf Punctations

Araliaceae



* Smithsonian Tropical Research Institute

Home | Search | Images | Inventaries | Keys | Interactive Tools | Glossary Welcome Edward! My Profile Logout Sitemap

|
Home = Key: 9.15568 -79.84881 within 16.1 km

Taxon: 0.15568 -79.84881 within 16.1 ki -
All Species v Fon
= - : Species :
Display/Rezet Species List Species Count: 23
Apocyvnaceae
Display as: | Scientific Mame » Rauvolfia littoralis 2
Lythraceae
Adenaria floribunda 7
I Melastomataceae
rukb Mouriri completens 7
. . Mouriri myrtilloides 7
vine - liana
Latex Myrtaceae
present Calycolpu 7
b Calyptran F4
absent Chamguas rF 4
Plant Scent Eugsnia ct 7
without noticable scent Eugenia g Y 4
. . p ]
obviously odiferous Eugenia n ¥
Eugenia o ra
Eugenia o ra
Eugenia principium 7
I Eugenia uniflora 7
ple »
gement i “p
ernate rF 4
. ]
I Josite #
*
orled Ty
Venation Ps "
pinnate Psidium guajava 7
palmats Syzygium jambos 7

Runctations

glands on blade or petiole
present
absent

Inflorescence
Placement @

terminal



Go to Encyclopedia of Life...
Family: Myrtaceae

I Calycolpus warszewiczianus Q. Berg » Y4 IH

(spanish: Guayabillo, guayabito de monte) Description i —_————

A revision of Calycolpus by L. R. Landrum. Systematic Botany
(2010}, 35(2): pp. 368-389

Calycolpus warszewiczianus O. Berg: Shrub or tree 2-7 m
high, mainly glabrous to sparsely strigose; hairs simple, whitish to
reddish brown, to ca. 0.3 mm long; young twigs more or less
terete to weakly 4 angled, glabrous-sparsely strigose, light reddish
brown, the older twigs usually gray, the clder bark often somewhat
stringy; leaves elliptic, lanceolate, or cblong-lanceolate, 4-9 cm
long, 1-3.6 cm wide, (1.7-) 2.5-3.5 times as long as wide; apex
acuminate to acuminate-caudate; base rounded to acute; peticle
shallowly channeled, 2-5 mm long, ca. 1 mm thick, glabrous to
sparsely strigose; midvein impressed above, prominent below;
lateral veins about 20-30 pairs, faint, nearly straight; marginal vein
about equaling laterals, approximately paralleling the margin;
blades subcoriaceous, drying dark reddish brown, scmewhat darker
above than below, dull above. Flower buds 8- 12 mm long;
peduncles solitary or in collateral pairs, uniflorous (rarely triflorous),
subterete to flattened, 0.6-2.5 (-2) cm long, ca. 1 mm wide;

Audris Herrandes bractecles subtriangular, 1-2 mm leng, ca. 1 mm wide; calyx-lobes
clearly divisible into base and appendage, normally with no tearing hd
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Biological Inventories

e Online demo
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Home | Specimen Search | Images | Flora Projects | Agency Floras | Dynamic Floras | Additicnal Websites | Resources

Welcome Edward! My Profile Logout Sitemap

Home = Arizona Flora > West Fork of Oak Creek

West Fork of Oak Creek " Games I A A

Authors: Edward Gilbert, Max Licher

Citation: Gilbert, E. E. 2002. Flora and Vegetation of the West Fork of Oak Creek Canyon, Coconino County, Arizona. M.S. thesis. Arizona State University, Tempe.
More Details

Families: 92 — Options
Genera: 334

Species: 580 Search:
Total Taxa (details): 583

Common Names

Pagelof2: 1|2 ¥ Synonyms

Filter:
A;)OX?CEAE ) Criginal Checklist v
ambucus nigra E Display Synonyms
Edward Gilbert 921 [ASU] , Edward Gilbert 177 [ASU] , Edward Gilbert 561 [ASU] , C.F. Deaver 3105 [ASC] , more... Con?lm\!c{)n‘];dam\és
Sambucus nigra subsp. cerulea & Display as Images
infrequent, riparian; Elinor Lehto L-21331 [ASU] 4 Notes & Vouchers
AMARANTHACEAE -gi);c\): ')I;L:(t: ;?lrls habeticall
Amaranthus blitoides E g Y

Call of the Canyon only
Amaranthus powellii B

Rebuild List W 8] @
locally frequent, Call-of-the-Canyon and upper canyons; Edward Gilbert 970 [A divard Gilbert 825 [ASU] , Edward
Gilbert 392 [ASU]

Amaranthus retroflexus & @ @

Edward Gilbert 480 [ASU]
Chenopodium album &
rare, thoughout canyon & Call of the Canyon; Edward Gilbert 790 [ASU] , Edward Gilbert 862 [ASU]

Chenopodium atrovirens E
Edward Gilbert 852 [ASU]

Chenopodium capitatum &

Chenopodium capitatum var. parvicapitatum &
M. Licher 5 [ASU]

TMhanann Aissr Framnn #ir




“ Details ‘ Map Comments Linked Resources Edit History

CEZD 23

& Arizona State University Vascular Plant Herbarium

ASU : Plants

Catalog #: ASU0077238
Occurrence ID (GUID): 828cdeac-7c94-4b08-92a9-a76104953749
Secondary Catalog #: 242898
Taxon: Chenopodium atrovirens Rydb.
Family: Amaranthaceae
Determiner: Nuri Benet-Pierce (3 April)
® Show Determination History
Collector: Edward Gilbert 852
Date: 2001-09-03
Locality: USA, Arizona, Coconino, Upper canyon of the West Fork of Oak Creek, about 10 miles NNE of Sedona. Short
ways down Fernow Draw from forest service road 231, just below first confluence.
35.0147 -111.858
Verbatim Coordinates: DMS: 35d Om 52.9s N; 111d 51m 29.2s W
Elevation: 1982 meters
Verbatim Elevation: 6500ft
Habitat: riparain
Reproductive Condition: flowers

—Specimen Images

Open Medium Image
Open Large Image
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gy R IR YT OSSR e
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Amaranthus blitoides S. Watson 2 7
Go To Encyclopedia of Life...

Family: Amaranthaceae
FMA Indiana Flora Field Guide Gleason & Cronquist Web Links

Mat Amaranth

[Amaranthus blitoides var. reverchonii]

Sergei L. Mosyakin & Kenneth R. Robertson in Flora of
MNorth America (vol. 4)

Plants annual, glabrous. Stems prostrate or ascending (very rarely suberect), much-branched (usually from base), (0.1-)0.2-
0.6(-1) m. Leaves: peticle = 1/2 as long as blade; blade obovate, elliptic, or spatulate, 1-2(-4) x 0.5-1{-1.5) cm, base cuneate and
tapering, margins usually entire, plane, rarely slightly undulate, apex obtuse, rounded, mucronulate. Inflorescences axillary
glomerules, green. Bracts of pistillate flowers narrow, thin, 1.5-5 mm, % equaling or slightly exceeding tepals. Pistillate flowers:
tepals (3-)4-5, narrowly ovate to broadly linear, unequal or subequal, 1.5-2 mm, thin, apex acute or acuminate; style branches
spreading; stigmas 3. Staminate flowers intermixed with pistillate; tepals 3(-4); stamens 3. Utricles broadly ovoid, 1.7-2.5 mm,
equaling tepals, mostly smooth (slightly verrucose or rugose in dry plants), dehiscence regularly circumscissile. Seeds black,
lenticular to broadly plumply lenticular, 1.3-1.6 mm diam., rather dull. Flowering summer-fall. Disturbed habitats: roadsides,
riverbanks, railroads, fields, waste places, sandy flats; 0-2200 m; Alta., B.C., Man., Ont., Que., Sask.; Ala., Alaska, Ariz., Ark., Calif.,
Colo., Conn., Del., D.C., Fla., Ga., Idaho, IIl., Ind., Iowa, Kans., Ky., La., Maine, Md., Mass., Mich., Minn., Mo., Mont., Nebr., Mev., N.H.,
N.J., N.Mex., N.Y., N.Dak., Ohio, Okla., Oreq., Pa., R.L,, S.C., S.Dak., Tenn., Tex., Utah, Vt., Va., Wash., W.Va., Wis., Wyo.; introduced
and often completely naturalized in South America, Eurasia, and other regions. The name Amaranthus graecizans often has been
misapplied to both A. blitoides and A. albus in older North American floras and manuals. Amaranthus blitoides was probably
originally native to central and partly eastern United States, but now it is widely and successfully naturalized almost everywhere in
temperate North America and in many subtropical to warm-temperate regions. It has not been reported from Mississippi or Morth
Carolina but since it is found in all other conterminous United States it can be expected to occur in these two as well.

Varieties have been described within Amaranthus blitoides; most of them are of ne taxonomic significance, being mostly ecologic hd

N

Open Interactive Map
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Home = Arizona Flora > West Fork of Oak Creek

West Fork of Oak Creek ' cum:

Authors: Edward Gilbert, Max Licher
Citation: Gilbert, E. E. 2002. Flora and Vegetation of the West Fork of Oak Creek Canyon, Coconino County, Arizona. M.S. thesis. Arizona State University, Tempe.
More Details

Families: 92 — Options
Genera: 334
Species: 580
Total Taxa (details): 583

Search:

Commen Names
PagelofG:1]2]|3]|4]|5]6 ¥ Synonyms
Filter:
Orlglnal Checkhst v |
| Common Names
¥ Display as Images
Show Taxa Alphabetically

| Rebuild List | J J

Chenopodlum

Sambucusnigra Amaranthus Amaranthus powellll Amaranthus Chenopodium album

Sambucus nigra
[ADOXACEAE] subsp. cerulea blitoides retroflexus atrovirens
[AMARANTHACEAE]

e Sl - & 3 L ] -
Dysphanla a Allium bisceptrum  Allium bisceptrum
graveolens [AMARYLLIDACEAE] var. palmeri

Chenopodiu Chenopodi = Chenopodium hians Cenoodlum
pratericola

%
Chenopodium
capitatum

capitatum var. fremontii
parvicapitatum
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Home | Specimen Search | Images Flora Projects | Agency Floras | Dynamic Floras | Additional Websites | Resources

Welcome Edward! My Profile Logout Sitemap

Home => Return to Checklist >> Checklist Administration

West Fork of Oak Creek

Coconino; West Fork "

New Vouchers Missing Taxa

Possible Voucher Conflicts

Voucher Conflicts Reports

List of specimen vouchers where the current identifications conflict with the checklist. Voucher conflicts are typically due to recent annotations of specimens
located within collection. Click on Checklist ID to open the editing pane for that record.

Conflict Count: 3

Checklist ID

Voucher Specimen

Corrected Specimen ID

Identified By

Quercus X pauciloba

Edward Gilbert (189)

Quercus gambelii x turbinella

Quercus X pauciloba

Edward Gilbert (437)

Quercus gambelii x turbinella

Viola nephrophylla

Edward Gilbert (15)

Viola sororia subsp. affinis

¥ Remove taxa from checklist if all vouchers are removed

Batch Action: | Link Vouchers to Corrected Identification
* Corrected taxon will be added to checklist if not yet present






Support Grassroot Collaborations

* 1900+ data managers
e 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

General Observations (SEINet)

Home >» Personal Management >> Editor

R,

[€ << (70112341 5> 5| >

Occurrence Data Determination History images Admin
Collector nto
Catalog Number *  Other Numbers ¥ Collector Number  Date
M. Licher 3024 20110327
‘ Associated Collectors
»
a
Author
[Medicage minima L
D Cuaiier Family. Fabaceae
. : l ‘t : l : l I ] : l eI I l eI ] t Igentisd By Dae Idenified b4
Locality
Country stateProvince county Wunicipaity
Jusa [arizona Yavapai
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a e rln ln Latitude Longitude Uncenainty (meters) Datum ¥ Elevation in Meters. Verbaim Elevation
32.406667 [-111.748972 10 @ NaD83 1030 - (R ] 33707 -3
Verbatim Coordinates By Protocol
34° 207 48.07 N 1119 44 56.3' W
Georeference Sources * __Georet verficaion Status ? __ Gearsfersncs Remaris

* Initially “Observations”

Cloud management

o Password Protected
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Web browser
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Platform independent
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Habitat Dry wash channel at base of tuff formations in Desert Scrub habitat, with widely scattered junip

substrate:

Plants of Arizona
Sexophulii

Castiilafa axills A Nets.

USA, Arizona, Yavapai County, Mesqulte Sping,
Cottonwood Basin SE of Camp Verde.

347 2902 6P V11 A6 16 TTW [NADED)

Elov 930m (20400)

Damp bank at spring locasion. M facing slope, Riparian
zone in cesen scrus hatiat

Annual herb. 45t G5 cm, green bracts with red tips:

Plants of Arizona

Saophulaaceas

Castillaja exilis A Nels

USA, Arizona, Yavapai County, Mesquile Spong,
Cattonwoed Basin SE of Camp Verde.

34T OZE NN AE IS TW [HADEY)

Elev 930 (20400

\Damp bank &t spring location, N tacing slope. Riparian
zone in desert scrub hasitat

Annual herd, 45 10 6% cm. green bracls with red ips:

infrequent nfraquent
Aoiated sp Salidage aissima, Dt c i Soliage allissima, D candid,
Epipactis Qigantss, ScNOBNCIETIUS GMencanus, Epipact

yoberoh, M . Salix ratinatis, Sal
lagvigats, Fraxinus vaiuting, Salx goodding, lagvigats, FraxnGS valulng, Sali gocddngh,
ARArpOQen (lomaratug Andrepogon glemaratis
M Licher 2792 16 July 2010 W Licher 2792 168 July 2010

Horthern Arizona University Anzona
Plants of Arizona Plants of Arizona
Serophulaiac Poa

Castilleja exilis A Nets.

USA, Arizona, Yavapal County, Mesquie Sping,
Cottonwood Basin SE of Camp Verde.

342025 N AN 4818 TW  [NADR3]

Elev. 920m. (30400)

Damp bank 3t spring locasion. N facing slope, Riparian
Zone In cesen scrud hatsat

Eragrostis cilianensis  (All.} Vign. ex Janchen

USA, Arizona, Yavapal County, Confluence of
Mesguite and Cettonwoad Springs, Cottenwood Dasin
EE of Camp Verde.
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