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Research and managemé appllcatlons of online collection data: *
. _acase study of pralrle fen plant biodiversity
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Biodiversity Data Worktlow

Prairie fen wetlands are globally vulnerable wetlands that provide

In-house Research Database

Natural History Collection
Natural History Collection

Inf ti . . . : .
nformation Source (e.g., Herbarium) Contributing vouchers to Natural History Collections add

(Darwin Core Compatible)

habitat for over 35 state (i.e., Michigan) or federally listed species Individual credibility to observations and validation of data for future uses. A
and function as headwaters for several major watersheds. These o Transcribe field notes Data tables New PreservedSpecimen Query for customized query of the information in the database is used to
habitats are of high conservation concern and heavily managed. In-house scientists Append digital data > ' labels create labels to attach to specimens (Fig. 4). These specimens can
Since 2012, the Prairie Fen Biodiversity Project (PFBP) has been Taxon be digitized and digitally added as Preserved Specimen to the
collecting plant diversity data to investigate drivers of biodiversity | Barcode Merge 1nto Online Portal (Fig. 5).
: - : : . 1 - - PreservedSpecimen rint-form
in these diverse systems. Managing our digital biodiversity data in P | p (catalogNumber) P Central Michigan University Herbarium (CMC)
support of research pipelines is a priority. Digitized plant specimen L . . S Prairie Fes Plant Blodiversity Project
_ _ o _ partners working in associatedMedia & Date: «eventDate»
data, and annotated species lists by individual site, are now sl lmesitons, : o Label Family Name: cfamily» ' f i |
. . . . . ) Scientific Name: «scientificName» «scientificNameAuthor» Common Name: «vernacularName»
available through Consortium of Midwest Herbaria SEINet portal habitat, or taxa HumanObservation Plant Description: «Desc_flower» «Desc_fruit» «organismRemarks»
(http://midwestherbaria_org)_ We have integrated our research, Mount Location Information: «COUNTY» COUNTY, MICHIGAN: «location». «decimalLatitude»®, «decimalLongitudex»®.
. ey . . Elevation: «minimumElevationInMeters» m. «verbatimLocality» «habitat» «fieldNotes»

data usage, and digitization workflows to be assessed as the project Event Collector: «collectedBy»  Collection Number: «recordNumber»
grows, eventually incorporating insect biodiversity data (Fig. Citizen observation a) ' Curate/ Photos: <PhotoStarts - «Photo ends
1). Species checklists facilitate communication among collaborators - - E Location | ioiti ’

) q ? h N h disitized bg' di _ (e.g., INaturalist) % ________________________________ digitize Fig. 4. MS Word template that takes the fields queried from the In-house Research
and foster research opportunities that use digitized blodiversity = : : ; Database and merges the records into Preserved Specimen labels

.. . = Other linked data

data. We anticipate that our PFBP will use the portal to add, update, ol | o (not shared) 1 I !
or pool data in new ways as the collaboration grows and new tools S0 | Query for , e y
b : . C el . = PreservedSpecimen - f

ecome available. Online digitized data gives us unprecedented S data transfer images 1%

O records "

access to biodiversity and facilitates data accessibility, data
updates, and a broader use of specimen and research data both
within our research team and with associated partners.

Selected records from
other sources in portal
Batch upload records

To explore CheckKlists, visit
http://swbiodiversity.org/seinet/projects/index.php?pid=113

Online Portal
(e.g., Symbiota)
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Information Sources

Identification resource

Applications / Permits
Linked Media

Dvnamic Research : Species association
. Field collected, P

Checklists (geographically) Maps
sources (e.g., professionals, citizen scientists; Fig. 2). When working Consolidated species Site specific taxon key digitized specimen, 5e08Hap Y Georeferenced

with multiple partners contributing to the same Online Portal, all lstis fivomn mtepls and taxonomic media Locations of species of observations and
data are available to include in a Checklist with your design partners and years is linked to each interest including specimens

: .. : : Focused training lists coreferenced record - - :
requirements (e.g., geographic site, habitat, region). i imagesg g mvalsgzi stpec1e§ or
watch list species

Data used in Online Portals can be contributed from a number of
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Resurrection fern (Pleopeltis polypodioides) - Observed by petertsl - May 25, 201
# Edit (4 Copy [l Delete 7¢¥ Add to favorites W Identify < Add toproject ¢® Share

\\\\\\\\

Added: May. 26, 2017 23:34:50 -0400

Map  Satellite > ) NE3 = | App: & iNaturalist iPhone App
L rq o Assoclated Collectors Anna Nonflls Fig. 1. Workflow describing the journey of data from Information Sources (upper-left). This data can travel direct to an Online Portal (bottom, green) or to an In-house
Locality Description: Aong ess s of ain st Research Database (center-top, grey). Collection managers in Online Portals create and manage dynamic Checklists to produce maps and linked media for future uses L —— S— -
, sociated specles: . : : . e e : . . : : : : : L ario ot
| Av '\' Habitat: Streetside (bottom, light green boxes). Natural History Collections (top-right, gold) can pair digitized Preserved Specimen with records in the Online Portal Fig. 5. Preserved Specimen image after curation and digitization
Collector: ShaunAnn L. Peters
Add/edit more fields
nEe
- Flg 7 Examples Of Online a) Home >> Checklist: Waterloo Recreation Area - Mount Hope Road Fen >> Key: Waterloo Recre; b) —— O l u
Map data ©2017 Google - Terms of Use Report a map error - . ~ Records and Taxa G - n l n e O rta
Photo © peterisl, some rights reserved Location: Main St., Gainsville, FL (Google, OSM) Details ';OOISbavallgblle n It)he l Taxon: 8 Waterloo Recreation Area - Mount coretione | reorcs T 1o et
PP . . . mbiota Online Porta All Species < Hope Road Fen | . -
Fig. 2. A citizen science record from iNaturalist.com T ; Display/Reset Species List g ponmead R | Powmieedi R .. : : : : :
mentioned in the Hackett, RA; Karbowski, HM; Peters, S; Monfil, Tz345670310 o> am An administrator links species directly to a record in the Online
. Display as: Scientific Name [+ AK; Page 1, records 1-100 of 1537 . . . .
V‘Sogkﬂow above: . B | e count: 14 S — Portal by creating Checklists (Fig. 6). Both Preserved Specimen and
a ynamlc taxon ey Plant Catalog Scientific = . L] LN
. Adoxaceae §70 |cotlctor Date | o Human Observation records can be revisited, verified, or annotated
In-house Research Database that can be created for | " == servatior | , verified, or ann
3 checklist or e Viburnum lentago T ey aaons S0, at a later time, making the Checklists dynamic, not static. Online
RHHK679
: : i tree Betul ) pr—C Portals have tools created for every checklist (Fig. 7) and
An In-house Research Database formatted with Darwin Core tables ggogr_?phlckarea e ' ot o T e e f b q y (Fig )bl iold
. . .. . o . identify unknown | R — e ' ' ' ' ' ' :
and fields is ideal for minimizing time transcribing, reducing Y Leaves Corylus americana s T5%  avisons 20t information can be exported in Darwin Core compatible fields
. . d . . d d h SpeCIeS- CheCked bOXQS ty_pe. I Cornaceae MTH116- |Rachel Agrimonia Home > Prairie Fen Research Collaborative > Prairie Fens of Southeast Michigan
. .. simple - Hackett |2015-06-10| "9"TEOT
1 1 1 1 1 . 1 : i || MR21ES Hggk:tl 2015-08-14 A",’\‘n’?‘g’,‘;" Authors: Hackett, RA; Pogue, CD; Karbowski, HM; Zionce, R; Peters, S; Monfils, AK;
Compatlble Wlth Other SyStemS (eg’ lDlgBlo’ BISON’ Flg 3) - All data Sp@CleS Shown to those azraII\tgemt:nt ° Cornus foemina e EH:K:“ et C;::at::::: Hackett RA, Monflijls M3, Mon;”llsvlv\l( |(2016) Ilivaluating a s.;mpling proltocol for assessing plant diversity in prairie fens. Wetland Ecology and
. . . . - - - alternate i _ M t 24:609-622. doi: 10.1007/s11273-016-9491-1; P CP (2016) Local and land level variables related to Poweshiek skipperli
IS llnked by COmmOn flEldS (e.g., lOCatIOHID, CatalOgNumbeI‘, that ﬁt the Crlterla! | opposite Fabaceae ) [MTH17-4 :illatyn& 2012-08-15 33’::122 p:er;aegni?;nMichigan, USA pl?;irie fens. Tf\esis, Central MichiganOS:i?/ersiEy ) Localand landscape level veriables related fo Poweshiek skipperiing
1 1 b) ReCOFdS can be Apias americana RIsweT1 More Details
eventlD). Queries are made to format data into records as needed. -
Searched usin mabs Flower Rhamnaceae | MTHo-1 |Hackett & T Families: 82 —Options
f 1 . 1 g p o‘_’arv B o o frangula ainus | E%:%E"fgf - ::::i:as: 139'560 (species rank) Search:
. inferi rtly inferi - : :
Location PreservedSpecimen Taxon rom IT.IU. tiple _ - :Ls::;ror partly interior Rhamnus alnifolia Rachel Total Taxa: 357 (including subsp. and var.) .
locality A catalogNumber * N collections. The circles Rosseass 7 | MTH236 Eg@%wﬁ“ 2012.08.14| ATCrOPOgn ,_ ACORACEAE gsrr;Ts;games
' ' represent Preserved Acorus calamus ——
locationID 7 otherCatalogNt v iD ) S p _ hil C) d) Details | Map = Comments  Linked Resources c{:t Pogue c‘:)374 [CMC] , Clint Pogue CP472 [CMC] , Rachel Hackett... RHHK19 [CMC] ";,'},;:a Checkiist B
county recordNumber — pecimens wniie S
€3 Share 0 Jl W Tweet | Common Names
decimallatitude scientificName 7 genus triangles are Human Central Michigan University A; ?:::;i:;ra subsp. canadensis ~| Display as Images
decimalLongitu — locationID scientificName Ob . R d “cMC Rachel Hackett... RHHK360 [PFBP] , Rachel Hackett... RHHK360 [CMC] , Rachel Hackett... RHHK360 [PFBP] , Notes & Vouchers
minimumElevatil ~ fieldNumber - scientificName2 « ServatlonS. ecordas Catalog #: CMC00019251 .Rachel Hackett... RHHK360 [PFBP] - Taxon Authors ‘
W 1 ted on the left A Occurrence ID (GUID): b2fc8998-37a3-4aa4-be3b-39992bb0be8a Viburnum dentatum _ _ Show Taxa Alphabetically
P 7 dare 11S . "I:'axq:\: DPeschampSIa cespitosa (L.) P. Beauv. Rachel Hackett... RHHK986 [CMC] , Nicole Schmidt 1 [CMC] Rebuild List @ il @
] . . . = amily: Poaceae . . Vib I = =
associatedMedia-Ev... Event_Quadrat HumanObservation taxon list is also Name of Above Organism Dater o1 May 2015 C & Filary Karbowsid - Riirikz7 IR‘algr?;’:-i'a:l::ett:?.oRHHKZB [CMC] , Rachel Hackett... RHHK223 [PFBP] , Rachel Hackett... RHHK349 [CMC] ,
« N . . Y Feated Locality: United States, Michigan, Lenawee, Ives Road Fen Rachel Hackett... RHHK452 [CMC] , more...
2 - % D | locationID ¢ ’ 4 out of 119 SpeCieS Identified :,1;_32;,;??'9%4,5“5&”5 (653ft) Viburrl]u?m Oﬁulus var. a;ngr[iga:g;m
1 N . abitat: Long and narrow, mos emergent fen located west O e Raisin River. ere are a rew stand alone R H tt... RHHK34 M
0 Z - ENERSD C) FlaSh Card game 1S 4 Ident'fled COFFeCt'Y on FlrSt TrY :ecli)dtuotusl-tre%s agd shrub; andtalyfew pogckett: of IshrL::b-dcarr atndfg;cigous trlzes (biTr:h, maple,fsum;c).dMalny vibzc,:-neuma:e: nitum oGrand Rapids éQ
eventID locationID . : ] og ]
X I | —— | e created to include all - - | Deseripton: Hlomers . areen. siring rod/porplé when ripeningPopulaton - clmping grss, comman in area Rachel Hackett... RHHK291 [CMC] , Rachel Hackett... RHHKES? [CMC] Nl
. . recordNumber . Ch kl Te Me w at It Is_ 2-3 clum-ped, 30 x 30cm clumps every m2. ALISMATACEAE Arbor,
2 decimallatitude SpeCIeS ona eC ISt, —Specimen Images ? Toledo
. ) recordedBy . Alisma triviale 2
3 - decimallongitu - basisOfRecord d) Records can be linked Rachel Hackett... RHHK440 [CMC] Fart Wayne
. . . ) Sagittaria latifolia . Simple Map
to dlgltal media like Rachel Hackett... RHHK538 [PFBP] , Rachel Hackett RHHKS538 [PFBP] , Clint Pogue CP277 [PFBP] , Clint Pogue Advanced Map
Fig. 3. Snapshot of relationships between select tables in our In-house Research field images CP277 [PFBP] more...
: . . . Sikip This One Image 2 of 5 Next Images W v ——v o AMARYLLIDACEAE
Database. Black lines between tables indicate a linked/common field, but each Open Medlum Image  Open Medium Image  Open Medium Image  Open Medium Image
table also has fields unique to that table Fig. 6. Checklist produced in the Symbiota Online Portal
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