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Symbiota Biodiversity Portals

- Virtual flora/fauna
- Specimen search engine
- Biodiversity inventories

= Floras, faunas, biotas,
BioBlitz surveys

- Identification keys

- Images, distribution =
maps, descriptions,
taxonomy, etc.

Family: Asteraceae
Arizona thistie, more.

Home > 40.69329, 111

Taxon:
Al Species -

Display/Reset Species List

tree
vine
7] grass-fike
cactus-fike / desent succulent
fem & allies
aquatic
gevity

annual or biennial
perennial
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Species Count 978
Aceraceae
Acer glabrum
Acer grandidentatum
Acer negundo

Acer platanoides

Amaranthaceae

Altium geyen
Allum textie

Flora of North America

General Description

David ). Kell in Flora of North America (vol. 19 20 and 21) |

Perennials, 30-150 cm; taprooted caudices of runner roots. Stems 1-several, erect ‘
or ascending. glabrous to thinly arachnoid-tomentose with fine non-septate
richomes and/or wllous with septate trichomes, sometimes = glabrats; branches
0-many, ascending. Leaves: blades oblong-¢lliptic, 3-40 x 1-13 cm, unlobed and
spinulose to shallowly lobed or dwided nearly to micvein, lobes few-many, ovate to
linear-acuminate, often again loved or dhided, main spines 2-30 mm, abaxial faces
green, glabrous to densely gray tomentose, sometimes midveins villous with septate
trichomes. adaxial green. gladrous to gray-tomentose, sometimes glabrate; basal
sometimes present at flowering, unlobed 1o deeply spiny-lobed, winged-petiolate or
sessile; principal cauline sessile, well distributed. gradually diminished distally
bases sometimes decurrent as spiny wings to 2.5 cm or dlasping; distaimost
sometimes + bractlike. Heads 1-100+, erect, in corymbiform of paniculiform arrays
Peduncles 0-15 cm. Involucres cylindric or ovoid to campanulate, 15-4 x 125 cm
(vody), Ioosely arachnold or = glabrous. Phyllaries in 7-0 series, imbricate, green or
the inner reddish to rich reddish purple, ovale of lanceolate (outen to linear (nner),
margins of outer entire, abaxial faces often with narmow, inconspicuous glutinous
ridae: outer and mid bodies appressed. short entire, apices spreading to
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= Cirsium arizonicum var. arizonicum

= Cirsium arizonicum var. bipinnatum
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SYMBIOTA - Virtual Flora

CoTRAM:

Custom look & feel «

¢ Coope_erati\{e Ta;gnqnﬁc Resource
= CSS, config files i srtase ,
» Open source Intermountain Region
« Modular |
- Distinct datasets i | e

the Rocky Mountains but the precise interpretation of the phrase varies. Most
° agree that the hydrologic Great Basin, the area with no external drainage,
4 I \ Games dominates the region. This basin is divided by several north-south trending
m| aXO I l O I I l lc S CO e L hisos LIbran mountain ranges that are separated by wide valleys. The mountain ranges
e .y support woods and forests that are now essentially isolated from each other as
Dynamic Tools well as from the Sierra Nevada and Rocky Mountains by the intervening valleys.
The region’s biota is determined in large part by its variable and scant
Dynamic Checklist precipitation, most of which falls in winter, and its large fluctuations in

O Geo graphic S COp e e temperature, both dally and seasonal

This site is brought to you by the Consortium of Intermountain Herbaria, in
collaboration with the Southwestern Environmental Information Network (SEINet)

Teaching Checklists

Welcome egbot!

« Framework
architecture



Duplication -vs - Niche Overlap

o Encyclopedla of Life (EOL)

- Discover Life
- Navikey / Lucid / Xper2
- Symbiota

» Community Data Portals

= Specimen based
= Biodiversity CMS




Consortia of Collection

 Baseline data

- Expert reviewed
vouchers

« Verifiable
« Proof of occurrence
- Reproducible

« Millions of
occurrence records
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TCN Portals

« Lichen Consortium

a

a

- Bryophyte
28 collecti
1,300,135
« MycoPorta

a
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m|
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36 collections
002,664 occurrences

Consortium
ons
occurrences

23 collections
686,042 occurrences

MyCoPortal Welcome to the Mycology Collections data Portal

‘The Mycology Collections data Portal (MyCoPortal) is more than just a web site - it is a suite of user-
fendly, web-based data access technologies fo aid taxonomists, field biologists, ecologists, educators, and
Flora Projects ciizen scientsts in the study of fungal dwersity, The data are denved from a network of universities, botanical
gardens. museums, and agencies that prowde taxonomic, environmental, and specimen-based information
ynamic Checkist Using the Symbiota (hto.Jisymbiota.org) System of vitual online floras, these data are directly accessible 1o
dmamically generate geo-referenced species checklists, distiibution maps, and interactive identficaion
Keys, all inked with a rich collection of digital imagery documenting fungal diversity of North America

News and Events

« NSF Press Release (#12-
082) - US National Science
Foundation awards support
for The Macrofungi Collection
Consortum. a collaboration

Lichen Portal

Vascular Plant Port

Welcome Edward
Gibert! databasing some 1.4 million
aried scientfic specimens of
macronungl (NSF ADBC
1206197,
June 2012276639
Sitemag Please join the Mycology Collections Portal as gl e
collaborators of regular wisiors, and send your feedback 1o by D Gfferent data providers
oo mycoportalcomacigy om have been integrated into
MyCoPoral.

Consortium o
NORTH AMERICAN LICHEN HERBARIA

Main Menu Welcome to the Consortium of North American Lichen Herbaria
Search Collections The Consortium of North American Lichen Herbaria (CNALH) was created to serve as a
gateway to distributed data resources of interest to the taxonomic and environmental
iags 1 rary research community in North America. Through a common web interface, e offer tools
Flora Projects to locate, access and work with a variety of data, such as keying to species.
Arizona The CNALH data portal is more than
California justaweb site - itis a suite of data News and Events
access technologies and a distributed
Colorado network of universities, botanical  NSF Press Release 11:136 -
dan gardens, museums and agencies that US National Science
i

Massachusetts

North Carolina

provide taxonomic and environmental
information. Initially created to
integrate databases between Arizona
State University and the Santa Barbara

Foundation awarded support
to a collaboration of herbaria
in order to database ca. 2.3
million North American

e Botantical Garden, the consortium is lichen and bryophyte
Wisconsin growing to extend its network to other specimens (NSF ADBC

A partners within North America. 115116)
i © September 2011 - 543302
Southerm Sabpotar Join the Consortium of North ocoumrencs rscofds
Region American Lichen Herbaria as a Integratedinto date poftal
USHP Project regular visitor and please send your Suppien i Tn el

feedback to CNALHadmir du i

Dynamic Floras

Consortium of
NORTH AMERICAN BRYOPHYTE HERBARIA

to the of North Bryophyte Herbaria
a s c ceatedto senve as 3 gateway D
110 e tarc Communts o o

nomic
Amenica Though 3 commen web interface, we offer 100iS 10 I0Cate. 300255 3d work with 3 vanety of data
Staring Wt 5 ea1ChIng AtaDaS 3 herDanum reCords.

The CNABH data potal is more than st 3 web site - tis
2 suile of Cata acCesS lechnologies and 3 Gistiduted
REWOTE Of UNIVerSibes, Museums 3nd 2pences hat

N prowde taxonomic and enronments! informaton
Intially created with Ainancial a5345tance Fom he
American Bryological and Lichenolopical Socety he.
CONSOAUM is QroWinG 1o exend & etwor 1o ofher
partners within North Amenca

Join the Consofbum of North Amencan Bry

Herbania as a regular sitor and please send your

feedback to CNABHaamIN@ass #0u

v records
Integrated into cata portal

Weicome Eward
Gaert:
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Online demo1 - Dynamic Key

SEINet‘%
ﬂ Southwest Environmental information Network =

Logout | My Profile Help |
Welcome to SEINet
SEINet Home

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

Image Library resources of interest to the environmental research community in Arizona and beyond. Through a common
Plant Games web interface, we offer tools to locate, access and work with a variety of data.
Links

SEINetis 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
Arizona databases within the Arizona State University, SEINet is growing to extend this network to other partners within

the Southwest.
Colorado Plateau

New RMexico To learn more about the features and capabilities Plant of the Day

Intermountain available through this site, read Making Good = p—

NPS Flora Use Of SEINet or visit the Symbiota Help Pages. " —
Join SEINet as a regular visitor and please send

USEWS Flora your feedback to seinetAdmin@asu.edu. Visit the

MABA Flora Data Usage Policy page for information on how to

Seoran Dosett cite data obtained from this web resource.

Teaching Checklists

Dynamic Floras Development of SEINet,
Dynamic Checklis Symbiota, and several of the ‘
DynamicKey specimen databases have been ‘
supported by National Science What is this plant?
Foundation Grants (DBI Click here to test your knowledge
9983132, BRC 0237418, DBI
sitemap 0743827, DBI 0847966)




Home > Dynamic Map
Pan, zoom and click on map to capture coordinates. Upon submitling coordinates, a species list will be generated by looking at all specimens
collected within the-aresttor=—tets:

Point (L€ Long): 31.81002 ~ | SubmitCoordinates |

T 1]
3 Satellite l

Picture.. .i

San Pe@‘B_\ Lo

Riparian National| = *
Conservation Area

' RioRico



3 SEINet‘% ‘H
* Southwest Environmental Information Network e

Logout | My Profile Help |

Home == 31.81002, -110.41428; within 20 miles Key

All Species S 31. -110.41428; within 20 miles

[ Display/Reset Species List ] Species Count: 1357
Display as: Scientific Name ~ Acanthaceae
Plant Anisacanthus thurberi 7
habit Carlowrightia arizonica V4
(] herb Carlowrightia linearifolia Y 4
Carlowrightia texana Y 4
tree Dicliptera resupinata y 4
——viTTe Dyschoriste schiedeana Y 4
grass-like Elytraria imbricata P 4
("] cactus-like / desert succulent Justicia sonorae V4
fern & allies Ruellia nudifiora Y 4
("] aquatic Tetramerium nervosum Y 4
longevity
annual or biennial Adoxaceae
perennial
Sambucus nigra Y 4
Aizoaceae
Trianthema portulacastrum Y 4

Alismataceae

Alisma triviale Y 4



SEINet

Southwest Environmental information Network

&

Logout | My Profile

Help

|

Home => 31.81002, -110.41428; within 20 miles Key

Taxon:

All Species

[ Display/Reset Species List ]

Display as: Scientific Name ~

Plant
habit

] herb

tree
sap
("] 1atex absent (sap clear)
"] 1atex present

Leaves
type
simple

] compound
stipules

("] stipules absent

("] stipules present
arrangement

("] alternate
] opposite
"] whorled

("] fascicled/clustered along stem
blade margin

31.81002, -110.41428; within 20 miles

Species Count: 62

Adoxaceae

Sambucus nigra

Anacardiaceae

Rhus microphylla
Rhus virens

Bignoniaceae

Catalpa bignonioides
Chilopsis linearis
Tecoma stans

Cannabaceae
Celtis reticulata
Cupressaceae

Juniperus coahuilensis
Juniperus deppeana

Ericaceae

NS

SN

NS



SEINet

Southwest Environmental Information Network

FoyL

My Profile

Help

|

Home => 31.81002, -110.41428; within 20 miles Key

All Species

[ Display/Reset Species List

Display as: Scientific Name v

Plant
habit

"] shrub
tree

Leaves
type
"] simple

blade margin
[”] entire
toothed
lobed

Fruit
consistency at maturity

] dryneathery
("] fleshy

31.81002

Species Count: 10

-110.41428; within 20 miles

Adoxaceae

Sambucus nigra

Bignoniaceae

Catalpa bignonioides
Tecoma stans

Cupressaceae

Juniperus coahuilensis
Juniperus deppeana

Oleaceae

Fraxinus gooddingii
Fraxinus velutina

Rubiaceae

Cephalanthus occidentalis

Sapindaceae

NS LY

SN



| SElNet‘% IH
ﬂ Southwest Environmental- information Network S

Logout | My Profile

Help ]

Home == 31.81002, -110.41428; within 20 miles Key

Taxon: o, .
All Species - -110.41428; within 20 miles
[ Display/Reset Species List Species Count: 5
Display as: Scientific Name ~ Adoxaceae
Plant Sambucus nigra Y 4
habit
] shrub Bignoniaceae
tree
Tecoma stans Y 4
Leave
pe Oleaceae
compound _ _—
ampound fyp Fraxinus gooddingii Y 4
"] once-pinnately compound Fraxinus velutina V4
trifoliolate (wi/ 3 leaflets) .
arrangement Sapindaceae
2
opposite Acer negundo W 4
Inflorescence
position
] axillary
] terminal
type
1 raceme
] umbel

| panicle



: SEINet ‘% N
ﬂ Southwest Environmental Infermation Network
a4

Acer negundo L. 2 7
Go to Encyclopedia of Life...

Family: Sapindaceae
VPAP Treatment

boxelder, more...
[Negundo aceroides (L.) Moench mre}

JANAS 29(1)

Plant: tree; to 10 m high, sparsely to densely pubescent on young growth and lower
leaf surfaces, usually dicecious; young twigs glabrous to densely pubescent, often
more or less glaucous, the epidermis smooth, greenish or reddish, the older twigs
more or less rough, gray; buds covered by two reddish, tan, or yellowish valvate
scales, these sparsely to densely hairy, the pubescentinner scales greatly
elongating as the bud opens Leaves: mainly 3-foliolate, occasionally 3-lobed,
3.5-13.5 cmlong, 3.5-18 cm wide, concolorous, the terminal leaflet up to 11 cm long
by 8 cm wide, the |ateral leaflets up to 9 cm long by 6 cm wide; apex of leaflets acute
to acuminate; base of leaflets rounded to cuneate, sometimes oblique in lateral
leaflets, sometimes acuminate in terminal leaflets; petiole 2-7.5 cm long, green or
reddish; margin of leaflets coarsely toothed or lobed, the teeth acuminate to obtuse
INFLORESCENCE: inflorescences many flowered, the staminate umbel-like, the
pistillate racemose Flowers: ca. 5 mm long, less than 1 mm wide at base of
perianth, the perianth greenish-yellow, with ca. 4 subelliptic segments ca. 0.2-Z mm .
long, the receptacle blending with filiform pedicel; pedicels 1-4 cm long Fruit:

samaras 2.3-3.6 cm long, the wing 0.7-1.4 cm wide, the infructescences up to 15 cm

long Misc: Riparian habitats and other wet wooded areas; 900-2750 m (3000-9100 %3

m
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Symbiota - Biodiversity CMS

- Read-only user interface  ....-

- Password Protected

> Online Browser-based e
application et -
Platform independent :
Globally accessible
No special software
installation (free)

— Curation

Make use of web e s cposton
Reproduchive Sordtior: Cslablishment Means:
L]
Se rV'I C e S Jwnar Code: zasls of Recorc: © SreservedSpecimen L=nguace

a

O

O
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Online Demo 2

 Search Acarospora within Arizona

= Show edit form by fixing a couple bad
georeference errors

= Show GeoLocate integration
= Display Review Edits interface



Goals and Scope

« NSF ADBC (#1115116)

» ~ 2.3 million specimen
s 90% of all specimens
= 900,000 lichens
s 1.4 million bryophytes

- > 60 non-governmental

US herbaria (95%)
= Mexico, US, Canada
» 16 digitization centers




Small Collections
mail their specimens eee

= Sl

= W \ | = W N

Imaging Institutions © ©

Central Servers
image storage, database
web server, backup
pre-processing

GBIF and other
networks
Home institution’s
database and website

Consortia Portals
Editing /Transcription
Application

Editors/Transcribers
and Volunteers




Image URLSs

Upload
to FTP
server

Upload
to FTP
server

———————————————————

\

\
1
\

Manage
Specimen
Data in Portal

P

processing Existing
extract barcode, Record
create web simply link
versions, map to

4 Image )

image

\_ portal DBs -

Create New
Record barcode,
image, skeletal
data

]

i
i
I
C i
Symbiota Automated OCR :
. T t, ABBYY I
Editor esserac |
review, edit, :
keystroke l, :
U 4 i
1‘ Automated NLP i
. I
Darwin Core -

L Parsing




Online Demo
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OCR Challenges

= Jssues

= Old fonts

= Faded labels

= Form labels

= Handwritten labels
» Specialized terms
= Solutions

= Image treatments
= OCR tuning

= Dictionaries

= Consensus OCR

PLANTS OF wEw MEXICO

Herbarium of Arizona State University

Parmelia ulophyllodes (Vain.) Sav.

COUNTY

Dona Ana
Joranada Experimental Station -

New Mexico State University

LOCATION

HABITAT

on Juniperus

COLLECTOR DATE.4400.
i, T. H. Nash #7914 8/27/73
T. H. N.
2 PLANTS OF NEW r~1ExIco ,
'Herbarium of Arizona State University flty '
Joeax

F Parmelia ulophyllodes (Vain.) Sav. ‘
4 COUNTY 4€0eA°A€A€ A€ X

Z Joranada Experimental Station - ERE:Y

f New Mexico State University .
"a€ea€aea€oe’ on Juniperus 1s a€”

VELEV. 4400

D EEILLEETUR DATE

E DU T. H. Nash #7914 8/27/73



NLP Challenges

= [ssues

» Variable layouts

» Loose standards

= OCR error

= Solutions

= Authority tables

» Levenshtein distance
= Word stats

» Format recognition
» Parsing profiles

» Duplicate harvesting

DESERT li()l ANICAL G \RIH N HI RH \Rll '\l
AR IY.T Y Lo preely e

i}
T R

{ Ancdi

 soum DAKDTA » USA

Ter le & promizas (2ah bm>
Bad*fands National Park :
a2 and

age reek L ]

campground. shortgrass [ ] -
T;ains4 o o I 4
T2S,R14E,EL, SWi,Sec 2 .
Tat 43°54'N’ g el B == u
Tong 102°25'W -1 . £
 ates Aug 20, 1990 A Penningto

Sollected by Susan witluorr fruty: 780-820m -
; & | : %o. 2347

R. Trelease and N. Foisy
Herbarium of Desert Botanical Garden (DES)



Integrated Specimen Model

Keys

Species
Lists

Access




Demo 4: Specimen Import

° M etho d S Data Upload Module

Arizona State University Vascular Plant Herbarium

- Fl t f’l Last Upload Date: 21 December 2011 3:25:52
a 1 e View/Edit Metadata

o o — satellite Upload (File Upload)
O DIGIR, IP I , I aplr Source Field Target Field
catalognumber catalognumber [+
°
= Direct DB read =
sciname sciname [+l
° °
ientificnameauthorship P >
o D a O e A Ch e scien scientificnameauthorship E]
rwin Cor reniv —.
identifiedoy identifiedby [+
- Typical issues S —
yp typestatus typestatus [+
. D ° l recordedby recordedby [+]
l » erse SC emas recordnumber recordnumber [~]
o D associatedcollectors associatedcollectors [+]
ata types 5
° ° ° associatedtaxa associatedtaxa E]
= Dete ation histo o
rmln 1 n 1 dynamicproperties dynamicproperties [+]
verbatimattributes verbatimattributes [+]
= Images e
reproductivecondition reproductivecondition E]
cultivationstatus cultivationstatus [+]
establishmentmeans Actablichmantmanne =1




Selecting a Database

« Excel — NO please

» Access, File Maker, other home grown
« KE E-Mu

» Argus

- Specify

- Symbiota

« Combination?!
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FilteredPush

MUSEUM OF COMPARATIVE ZOOLOGY Pl James Hanken
lwﬁwmﬁmﬁm‘ﬁﬁﬁ?ﬁ et Maureen A. Kelly
J— \\\ 'l,l:“, )
k mmmw.—\: s David B. Lowery
R, . Paul J. Morris

HARVARD UNIVERSITY Robert A. Morris

I * Agriculture and Agriculture et

Agri-Food Canada  Agroalimentaire Canada James A. Macklin
University of California, Davis Bertram Ludacher

Lel Dou
Harvard University Herbaria Former Project Participants

Chinua lloabachie

o Timothy McPhillips
University of Massachusetts, Boston Donna. Tremonte

Zhimin Wang

UMASS
BOSTON

NSF: DBI #0960535 (Production, Starting Year 3 of 3.
NSF: DBI #0646266 (Prototype, Complete)

({(( http://etaxonomy.org/FilteredPush @ 016)




ARE YoU COMING To RED?
) T CANT THIS

5 IMPORTANT. (1) Kvetch about data

WHAT? |
/] SOMEONE 15 WRONG
ON THE INTERNET.
/

2) Push to interested parties
% L (2) p
(3) Human Filter

i
@) & | http://xked.com/386/
O (4) Change

. data Iin
& EE}' “~, databases

T

(5) Store all assertions




What is FP? FP & NEVP Demonstration Technology Timelines

Client Library \etwor

. ) | Test Fitness Topology

Service Discovery

Symbiota Authentication/Authorization
= MakeView B Push Service (Pub-Sub)
" | Pull Service (Query/Analysis)
Message Peer Super Peer
Tools Nodes Nodes
: Mékg/VieW ;ach\e\: Triage Triage Triage
- Annotations ]
= e Message
...... “om r ‘ / : Ap|g ClfeIoE] Analysis
S 6 Annotation Knowledge
peC|fy Processor

Driver Harvester

Authoritative

-~ Datastore
@O0




Biotic Inventories

Arizona Flora Ve

Project Managers: Arizona State University Vascular Plant Herbarium
FlO I' aS F a ‘ l [ ] a S Arizona is the third or fourth most floristically rich state in the US with perhaps as many as 3900 species of
vascular plants. Over the last 60 years an average of ca. 12 new species records have been reported annually.

Research Checklists @ @

Research inventories = "o, o
BioBlitz et
Student lists

Native Plant Societies
Personal checklists

ASU Arboretum Digital Field Guide
ASU Types

Buckeye Hills Recreational Area
Buenos Aires National Wildlife Refuge
Cabeza Prieta National Wildlife Refuge
Camp Creek Cllckto Open Map
Canyon de Chelly National Monument

Casa Grande Ruins National Monument

Castle Dome Mountains

Chiricahua National Menument

Eagletail Mountains Wilderness

Escudilla Mountains

Fort Bowie National Historic Site

Grand Canyon Naticnal Park

Hart Prairie

Hassayampa River Preserve

Huachuca Mountains

Hummingbird Springs Wilderness

Kofa National Wildlife Refuge (IP)

Lake Pleasant Regional Park




Home = Arizona Flora » San Pedro Riparian National Conservation Area

San Pedro Riparian National Conservation Area

Authors: Elizabeth Makings

Games

Publication: Makings, E 2006. Flora of the San Pedro Riparian National Conservation Area. Desert Plants Vol. 22(2); 104 pp. Makings, E 2003.

Flora of the San Pedro Riparian National Conservation Area, Cochise County, Arizona. M. S. Thesis, Arizona State University, Tempe

More Details

Species List

Families: 92

Genera: 359

Species: 622 (species rank)

Total Taxa: 631 (including ssp. and var.)
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ACANTHACEAE

Anisacanthus thurberi
Carlowrightia arizonica
Carlowrightia linearifolia
Carlowrightia texana
Elytraria imbricata
Ruellia nudiflora

ADOXACEAE

Sambucus nigra
Sambucus nigra ssp. cerulea

AIZOACEAE

Trianthema portulacastrum
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[M. Licher 3024 20110327
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Fabaceae

Municipality

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

71 Localty Securty
Latitude Longitude Uncertainty (meters Datum Elevation in Meters Verbatim Elevation
34.496667 [111.748972 10 @ *7 Tools | NaD83 1030 - ft. | 3370ft 2
Verbatim Coordinates _ = __ Georeferenced By Georeference Protocol
34°29°48.0"N 111° 44'56.3" W
Georeference Sources Georef Venfication 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
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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. (3040ft)

Damp bank at spring location, N facing slope. Riparian
zone in desert scrub habitat.
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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. (3040ft)

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
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