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A shared understanding of
' Why

and
How we are doing it

Stolen from 2009 TED Talk by Simon Sinek: How great leaders inspire action
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Curate Collections of Objects
both physical and digital

* Select

* Describe

* Preserve

* Track Provenance

* Publish on the web

* Make it linkable/citable
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® VWhy: If we are facilitating vouchering we
must enable people to cite the vouchers

® How: If we are holding the collections of
vouchers then all requests will end up at

our door eventually

® \What:We will implement HT TP URIs for

our specimens as a simple way to express
our “‘why”




“It seems reasonable that the reader
of a taxonomic publication should
expect to click on a reference to a

specimen and see an image of that
specimen immediately just as they do
with references to written works.”

Hyam, R.D., Drinkwater, R.E. & Harris, D.J. Phytotaxa 73: 17-30 (2012)



Examples of Linking

From PDF - our paper
From GBIF - Browser
From EolL - Browser - wrong!

From GenBank - Elspeth
From JSTOR - Elspeth



http://data.gbif.org/occurrences/575094236
http://data.gbif.org/occurrences/575094236
http://eol.org/data_objects/16121436
http://eol.org/data_objects/16121436
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
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Stable citations for herbarium specimens on the internet: an illustration from a
taxonomic revision of Duboscia (Malvaceae)

ROGER HYAM', ROBYN E. DRINKWATER' & DAVID J. HARRIS'*

‘Royal Botanic Garden Edinburgh, 20a Inverleith Row, Edinburgh EH3 SLR, UK
‘Email d harris@rbge.org uk

Abstract

A taxonomic revision of Duboscia (Malvaceae) with two species, D. macrocarpa and D. viridiflora, is presented and
used to demonstrate a mechanism for linking from revisions to specimens held in herbaria using HTTP URIs. The
implementation of this mechanism at the Royal Botanic Garden Edinburgh (E) is used as an example. Advantages of this
approach include near universal support amongst web-connected devices. Hindrances to widesoread adoption of such an
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TABLE 1. HTTP URIs of cited specimens held at Edinburgh (E)

ISSN 1179-3155 (print edition)

PHYTOTAXA

ISSN 1179-3163 (online edition)

Species Collector Name and No.

HTTP URI

D. macrocarpa Goldsmith, M. 207

hup://data.rbge.org.uk/herb/E00435912

D. macrocarpa Harris, DJ. 5093

http://data.rbge.org.uk/herb/E00435914

D. macrocarpa Harris, DJ. 5488

hitp://data.rbge.org.uk/herb/E00435922

D. macrocarpa Harris, DJ. & Fay, J.M. 829

http://data rbge.org.uk/herb/EO0435918

D. macrocarpa Harris, DJ. & Fay, J.M. 848

http://data.rbge.org.uk/herb/E00435917

D. macrocarpa Harris, DJ. & Fay, J M. 1540

hup://data.rbge org.uk/herb/EO0435913

D . viridiflora Fangounda, J. 506

hutp://data.rbge.org.uk/herb/E00435920

| D. viridiflora Fay, J M. & Harris, D J. 8548

hup://data.rbge.org.uk/herb/E00435911

D. viridiflora Harris, DJ. 4960

http://data rbge.org.uk/herb/E00435923

D . viridiflora Harris, DJ. 6016

hitp://data.rbge.org.uk/herb/E00435919
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TABLE 1. HTTP URIs of cited specimens held at Edinburgh (E)
Species Collector Name and No. HTTP URI

D. macrocarpa Goldsmith, M. 207 http://data.rbge.org.uk/herb/E00435912
D. macrocarpa Harris, DJ. 5093 hup://data.rbge.org.uk/herb/E00435914

D. macrocarpa Harris, D J. 5488 http://data.rbge.org.uk/herb/E00435922
Abstrsg D. macrocarpa Harris, DJ. & Fay, J. M. 829 http://data rbge.org.uk/herb/EO0435918
D. macrocarpa Harris, DJ. & Fay, J.M. 848 http://data.rbge.org.uk/herb/E00435917

A taxon| D.macrocarpa | Harris, D.J. & Fay, J.M. 1540 hutp://data rbge.org uk/herb/E00435913
used to | D. viridiflora Fangounda, J. 506 http://data.rbge.org.uk/herb/E00435920

implemg D. viridiflora Fay, J.M. & Harris, D J. 8548

Kénnié confluence on the East bank of ”tiﬁéwsiéhghé'Rivcr. Riparian forest with Uapaca heudelotii, Irvingia &
smithii and Trichilia retusa. Precp. 1400 m, 2°21' N, 16°09' E Alt: 350m, 30 July 1988, D.J. Harris, JM. Fay
848 (E, WAG); Dzanga-Sangha Reserve. 45 km South of Lidjombo, East bank of Sangha River from
NDAKAN. Riparian forest with Uapaca heudelotii and Irvingia smithii. Precp. 1400 m, 2°21' N, 16°09' E Alt:
350m, 4 November 1988, D.J. Harris, JM. Fay 1540 (E); Ca. 10 km from Kongana on the road to Bayanga,
20 km SE of Bayanga, 2°47' N, 16°23' E, 7 June 1994, D.J. Harris 5093 (E); Sangha-Mbaere, Kongana camp,
22 km SE of Bayanga, 2°47' N, 16°26' E, 7 March 1996, D.J. Harris 5488 (E); Sangha-Mbaere, Bai Hoku
Camp, 25 km ESE of Bayanga, 2°52' N, 16°28' E, 15 May 1996, D.J. Harris 5529 (E); Safari camp at mouth
of Babongo stream, 2°59' N, 16°13' E, 2 January 1998, D.J. Harris 5736 (E); Boukoko, 3°54' N, 17°56' E,
1949, C. Tisserant (Equipe) 1595 (WAG); C. Tisserant 16 (K, WAG); C.Tisserant 1595 (K, WAG);
Boukoko, 3°54' N, 17°56'E, C. Tisserant 1708 (K); Bayanga, 2°54' N, 16°16' E, 5 March 1976, Wraber 101

————— i — - — - - o - - -
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JBAL BIODIVERSITY INFORMATION FACILITY

Occurrence Details: E E E00421509

Duboscia viridiflora (K.Schum.) Mildbr.

Actions
Find:

Retrieve:
View:
Send:

Dataset

Data Publisher:
Dataset:

Dataset Rights:
Institution code:
Collection code:
Catalogue number:
Basis of record:
Collector name:

Other catalogue
number:

Alternative identifier:

Collector number:

Date collected:

Copyright Royal Botanic Garden Edinburgh. Contact us for rights
E
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PreservedSpecimen (interpreted as Specimen)
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Herbarium Specimen Image add 1o a collection
© Royal Botanic Garden Edinburgh

W Tweet 0 Fluke o0

In the latest image

Duboscia viridifiora (K. Schum.) Mildbr.

Source information

[G3) &v-ne
Please contact rights holder before commercial use
© Royal Botanic Garden Edinburgh
View source
Supplier: Royal Botanic Garden Edinburgh
Publisher: Royal Botanic Garden&nbsp; Edinburgh
Royal Botanic Garden Edinburgh Herbarium (E)
Location Created: Tropical Africa
View full-size image
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View full-size image
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LinkOuts

LinkOut to external resources
RBGE Herbarium Catalogue E00198079
[Royal Botanic Garden Edinburgh]

RBGE Living Collection 20021433
[Royal Botanic Garden Edinburgh]

* Can be added to existing GenBank
records by registered third parties
allowing backlog of links to be created

* Links appear on the right hand side of
the window and not within the record
flatfile itself

Related information
Related Sequences

Dentmnim
Distichochlamys sp. AS18 chloroplast matK gene for maturase K, complete cds

GenBank A

Customize view
Analyze this sequence

Golo Run BLAST

LOCUS

DEFINITION

ACCESSICON
VERSION
KEYWORDS
SCURCE

ORGANISM

REFERENCE
AUTMORS

TITLE

JOURNAL

REFERENCE
AUTMORS
TITLE

-y
[VRAVRN] S o™

FEATURES

agurce

AB553309 1542 p DNA linear
Distichochlamys ap. AS18 chlorcplast matK gene for
ccaplete cds.

AB553309

AB553309.1 GI:30807216€1

chlorcplaat Discichechlanys sp. AS1S
Discichochlemys sp. AS1O
Eukaryoza: Viridiplantae: Streptophyta: Exbrycphyta: Trachecphyta:
Spermatophyta; Magnolicphyta: Lilicpaida: Zingiberales:
Zingiberaceae; Distichochlamys.
Takano,A. and Nagamasu, M.
Monophyly of Myxochlamys (Zingiberaceae) is confirmed: Molecular
phylogenetic analysis
Unpublished
2 (bases 1 to 1542)
Takano,A. and Nagamasu, M.
Direct Submissicn
Submitted (01-APR-2010) Contact:i:Atsuko Takano Museum of Nature and
Buman Activicies, Hycgo: 6 cheome, Yaycigacka, Sanda, Hyogo
€6€69-1546, Japan

Location/Qualifiers

1..1542

/organians"Discichochlanys sp. ASig"

/organelle="plastid:chloreplast”

/feol typew"gencmic DNA®

/apecizmen voucher="E:Adele Smich 18"

/db xref="caxon:T49680%

/ccile:ne: by="Adele Smich®

/note="This individual is cultivated as acc. No. 2

at Royal Botanic Garden Edinburgh*

l..1%42

Pick Pamers
Highbght Sequence Features

Find in this Sequence

LInkOut to external resources

RBGE Herbanum Catalogue E00198079

RBGE Lmng Collection 20021433

Related information
Related Sequences
Proten

TaX0N0my

Recent activity

TunOM ¢ .
un O Clea

Distichochlamys sp. AS18 chlioroplast
matK gene for maturase K, comple %

Bupleurum fruticosum chiceoplast rps 16
gene-imiK gene intergenic spacer, N

tRNA.GIn gene-rps 16 gena interge »

)
)
B Bupleurum futicosum chioroplast partia
)

Fresodielsia enguana voucher E 8708



http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309
http://www.ncbi.nlm.nih.gov/nuccore/AB553309

Specimen_vouchers

* Provided by submitters only, not by third parties
* Links appear within the record flatfile
 Structured voucher qualifiers (Darwin triplets) are then

hotlinked by GenBank

Ochotona collaris voucher UAM:Mamm:88534 cytochrome b (cytb) gene,
complete cds; mitochondrial
GenBank: JQ624577 1

FASTA

Graphics

PopSet

)

LOCUS
DEFINITION

ACCESSICON
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
REFERENCE
RUTHORS
TITLE
JOURNAL

FEATURES
source

JR624577 1140 bp DNR linear MAM O05-MAR-2013
Ochotona collaris voucher UAM:Mamm:88534 cytochrome b (cytk) gene,
complete cds; mitochondrial.

JR624577
JR624577.1 (GI:404256360
mitochondrion Ochotona collaris
Ochotona collaris

Eukaryota; Metazoa:

Chordata; Craniata; Vertebrata;
Mammalia; Eutheria; Euarchontoglires; Glires;
Ochotonidae; Ochotona.

1 (bases 1 to 1140)

Lanier,H.C. and Olson,L.E.

Deep barriers, shallow divergences: reduced phylogeographical
structure in the collared pika (Mammalia: Lagomorpha: Ochotona
collaris)

J. Biogeogr. 40 (3),
2 (bases 1 to 1140)
Lanier,H.C.

Direct Submission
Submitted (04-FEB-2012) University of Alaska Museumnm,
Fairbanks, AK 99775, USA
Location/Qualifiers

1..1140

/organism="0Ochotona collaris"
/organelle="mitochondrion"”
/mol_type="genomic DNA"
/5pecimen_voucher="UAH:Mamm:55534"
/db_xref="taxon:lS%gg;nwwww

1..1140

/gene="cytb"

Euteleostomi;
Lagomorpha;

466-478 (2013)

University of

Alaska, 907 Yukon Drive,

JOURNAL
REFERENCE
AUTHORS
TITLE
JOURNAL

FEATURES
source

Biogeogr. 40 (3), 466-478
(bases 1 to 1140)

Lanier, H.C.

Direct Submission

Submitted (04-FEB-2012) University of Alaska
8907 Yukon Drive, Fairbanks, AK 99775,
Location/Qualifiers

1..1140

/organism="Ochotona collaris"
/organelle="mitochondrion"

/mol type="genomic DNA"

(2013)

Jl
2

Alaska,

/db xref="taxon:134600"
1..1140
/gene="cytb"




Db_xrefs

Provided by submitters only, not by third

parties

Links appear within the record flatfile
Retain collector and collection number
information in specimens_voucher field
Possible to have multiple db_xrefs in one
record allowing a link to the specimen
record and one to the living accession

recorc

specimen_voucher: Collector + number + (Herbarium)
eg [specimen_voucher= Harris 8708 (E)]

db_xref: Institution_collection + collection id
eg [db_xref=RBGE_herbarium:E00217291]
eg [db_xref=RBGE_garden:19920112]

TITLE
JOURNAL

FEATURES
source

Sida rhombifolia ribulose-1,5-bisphosphate carboxylase/oxygenase large

subunit (rbcL)

GenBank: JX110822.1

FASTA  Graphics

Goto: ¥

LOoCUs JX11082

gene, partial cds; chloroplast

2 572 bp DNZ linear PLN 25-MAY-2013

DEFINITION Sida rhombifolia ribulose-1,5-bisphosphate carboxylase/oxygenase
large subunit (rbcL) gene, partial cds; chloroplast.

ACCESSION JX11082
VERSION JX11082

KEYWORDS

2

2.1 GI:399934503

SOURCE chloroplast Sida rhombifolia
ORGANISM Sida rhombifolia
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;

Spermatophyta; Magnoliophyta; eudicotyledons; core eudicotyledons;

rosids;

malvids; Malvales; Malvaceae; Malvoideae; Sida.

REFERENCE 1 (bases 1 to 572)
AUTHORS Patil,U.B., Khobragade,C.N., Khedkar,G.D., Ughade,B.R.,
Kalyanakar,V.B. and Karodpati,B.N.
TITLE Barcoding of Sida species
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 572)
AUTHORS Patil,U.B., Khobragade,C.N., Khedkar,G.D., Ughade,B.R.,

Kalyanakar,V.B. and Karodpati,B.N.

TITLE Direct

Submission

JOURNAL Submitted (29-MAY-2012) School of Life Sciences, Swami Ramanand

Tirth Marathwada University, Aurangabad, University, Nanded,
Maharashtra 431606, India

FEATURES
source

_ [

Location/Qualifiers

1..572

/organism="Sida rhombifolia"
/organelle="plastid:chloroplast"

/mol_type="genomic DNA"

/specimen_voucher

/db_xref="BOLD:MT

/db_xref="taxon:l 77"
4ccun;rgf"lndiajrygh;rasgt;é,gyagaghzgdf,‘y%£z$pg§" -

Direct Submission

Submitted
Tirth Mar
Maharasht

(29-MAY-2012) School of Life Scienc
athwada University, Aurangabad, Univ
ra 431606, India
Location/Qualifiers
1 e Sy
/organism="Sida rhombifolia"
/organelle="plastid:chloroplast”
/mol type="genomic DNA"

/specimen voucher="S5M04"

/db xref="BOLD:MTS55003-12.
/db_xref="taxon:108377"
/country="India: Maharashtra, Maratt!
/flat lon="18.52 N 77.64 E"







g “Please may | see specimen XYZ.”

BT l”'ih
"




“Please may | see specimen XYZ.”

. o ¥ ‘i_n N |
“Yes.Here it is.” 'z.,-..;.x,m.




Implications



Implications

® [he user wants not ‘metadata’




Implications

® [he user wants not ‘metadata’

® We are responsible for hosting that data




Implications

® [he user wants not ‘metadata’

® We are responsible for hosting that data

® VWe must be able to change suppliers,
locations and organisation




Implications

The user wants not ‘metadata’
We are responsible for hosting that data

We must be able to change suppliers,
locations and organisation

Links must work on multiple platforms now




Implications

The user wants not ‘metadata’
We are responsible for hosting that data

We must be able to change suppliers,
locations and organisation

Links must work on multiple platforms now

® PDF Desktop,VWeb, Kindle, ePub etc




Implications

The user wants not ‘metadata’
We are responsible for hosting that data

We must be able to change suppliers,
locations and organisation

Links must work on multiple platforms now

® PDF Desktop,VWeb, Kindle, ePub etc

Links must be ‘stable’




Implications

The user wants not ‘metadata’
We are responsible for hosting that data

We must be able to change suppliers,
locations and organisation

Links must work on multiple platforms now

® PDF Desktop,VWeb, Kindle, ePub etc

Links must be ‘stable’

® They are embedded in documents we
don’t control
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DNS

HTTP RDF
Mime Types

Use-Cases
Linked Data

JSON

Metadata™

Philosophy
Metaphysics
Religion

Hypothetical
Edge Cases

LSID
DOI

Any Other |dentifiers
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Layer 2 VWednesday

Content Negotiation & Linked Data

Layer | Tuesday

Creating and Managing URIs




Layer 3 Thursday!

Building Services - Data

Layer 2 VWednesday

Content Negotiation & Linked Data

Layer | Tuesday

Creating and Managing URIs
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Tim Berners-Lee List

data is available on the web (whatever format), but
with an open license.

data is available as machine-readable structured data
(e.g., Excel instead of a scanned image of a table).

data is available in a non-proprietary format (CSV).

data is available according to all the above,

so that people can link to it.

data is available according to all the above, plus
outgoing links to other people’s data to provide context.




Both lists are incremental
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