Data standards in practise:
Digitizing “difficult” 16th-18th century herbaria
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Four centuries since Bauhin (1622




Four centuries since Bauhin (1622)

* Local floras anchor plant diversity in space and time
 What grows where?
* What name?



Four centuries of plant collecting

* Local floras anchor plant diversity in space and time

 What grows where?

* What name? E{ﬁ_

» Development in association with complete compendia ;=
* Pinax Theatri Botanici, Bauhin (1623) -

* Requires exchange of plants and ideas
* Voucher specimens
* Correspondence networks Caspar Bauhin (1560-1624)
* Assembly of herbaria
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v  Ca. 9% of the specimens in Caspar Bauhins herbarium, assembled 1570s — 1620s




NUMBER OF HERBARIA FOUNDED OVER

Herbaria today

e 3522 herbaria
* 397 million specimens
* All known species (by definition)

First Flora of Switzerland (1742)
I

Bauhin’s first collections (1579)

b _l

NMumber of Herbaria

* Some 450 years

Year Founded

Data: Index Herbariorum annual report 2021
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NUMBER OF HERBARIA FOUNDED OVER

H e rba ria tOd ay . Mostly standard specimens

Not-so-standard yet!
. > >

e 3522 herbaria
* 397 million specimens

First Flora of Switzerland (1742)

NMumber of Herbaria

* All known species (by definition) |
e Some 450 years Bauhin’s first collections (1579)
- ! !

Year Founded

Data: Index Herbariorum annual report 2021
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One «thing» representing a single Herbarium: 1000s such things
gathering in space and time: plant + label
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One «thing» representing a single
gathering in space and time: plant + label

Q i «Standard» collections
/ v e (Almost) all pertinent information is visible
on the specimen

V * Interpretation, where needed is
straightforward

* Digitalization: one-by-one

e DarwinCore terms




Record-level::type: physicalObject
Record-level::institutionCode: BASBG
Record-level::basisOfRecord: PreservedSpecimen
Record-level::catalogNumber: 219638
Occurrence::recordedBy: Max Nydegger
Occurrence::recordNumber: s.n.
Taxon::scientificName: Primula halleri J.F.Gmel.
|dentification::identifiedBy: Max Nydegger
Event::year: 1973
Event::month: 6

Event::day: 9
Location::country: Switzerland
Location::stateProvince: Valais
Location::municipality: Simplon
Location::verbatimLocality .
Location::locality: neat description in ted
Location::decimallatitude: 46.17461
Location::decimallLongitude: 8.0727
Location::minimumElevationinMeters: 1350
Location::maximumElevationInMeters: 1350
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Herbarium Max Nydegger

rlora Helvetica

Max Nydegger
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Heute 1974 <1970

Location::decimallatitude: 46.17461
Location::decimalLongitude: 8.0727



Record-level::type: physicalObject
Record-level::institutionCode: BASBG
Record-level::basisOfRecord: PreservedSpecimen
Record-level::catalogNumber: 219638
Occurrence::recordedBy: Max Nydegger
Occurrence::recordNumber: s.n.
Taxon::scientificName: Primula halleri J.F.Gmel.
|dentification::identifiedBy: Max Nydegger
Event::year: 1973

Event::month: 6

Event::day: 9

Location::country: Switzerland
Location::stateProvince: Valais
Location::municipality: Simplon

Location::verbatimLocality

Location::locality: neat description in ted
Location::decimallatitude: 46.17461

Location::decimallLongitude: 8.0727
Location::minimumElevationInMeters: 1350
Location::maximumElevationInMeters: 1350

All fields except «verbatim»-fields require
some (straight-forward) interpretation.
DwC can capture both

Herbarium Max Nydegger

rlora Helvetica

Max Nydegger



Classic collections: «Unstructured» elements

* No intrinsic association among elements, except filing system

* The scientific value of a specimen does not
depend on the state of other specimens
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Herbaria today

e 3522 herbaria
* 397 million specimens
* All known species (by definition)

* Some 450 years

Total Herbaria

1 5

MNumber of Herbaria

Not-so-standard yet!
. >

NUMBER OF HERBARIA FOUNDED OVER
TIME

Mostly standard specimens
o *

Bauhin’s first collections (1579)

v

Year Founded

Data: Index Herbariorum annual report 2021
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Plant aDNA timeline (Kistler et al. 2020)

aDNA from mummified and herbarium tissue (Rogers & Bendish 1985);

1985 = Jncient RNA from seeds (Rollo 1985)

2005 aDNA from pollen (Parducci et al. 2005)

Ancient plant DNA from Greek amphorae (Hansson & Foley 2008)

2010
First aDNA target capture (Avila-Arcos et al. 2011)
Ancient plant genome sequencing (Palmer, Clapham, et al. 2012)
Eukaryotic plant pathogens (Martin et al. 2013, Yoshida et al. 2013)
i Ancient genomic methylation (Smith et al. 2014a); ancient plant RNA virus
Kk 2015 First shotgun-sequenced sedaDNA (Smith et al. 2015)
Complete ancient plant genomes (Mascher et al. 2016, Ramos-Madrigal et .
Small plant RNA (Smith et al. 2017)

Today

Technological «jump»: critical to make
earliest specimens discoverable!




How to interpret this specimen?

Provenance: Basel, garden of Caspar Bauhin
Collected: between 1589 (establishment of
garden) and 1624 (death of Bauhin)

Record-level::type: physicalObject
Record-level::institutionCode: BAS
Record-level::basisOfRecord: PreservedSpecimen
Record-level::catalogNumber: 138
Occurrence::recordedBy: Caspar Bauhin
Event::eventDate: 1589/1624
Location::verbatimLocality: Basilea ex horto



What about this tomato plant??

3. Ein altes Herbarium aus den Jahren 1743 bis 1761,

Der Urheber dieser Sammlung konnte nicht fest-
gestellt werden. Der wissenschaftliche Wert dieses Her-
bariums 1st iibrigens gering, da Fundortsangaben oft
fehlen, Viele der darin enthaltenen Pflanzen sind aut
Papier sorgfiiltig aufgeklebt, spiiter wieder ausgeschnitten
worden und mit wunderhichen, aus Kriuterbiichern ent-
nommenen Namen versehen. Vermutlich sind diese Stiicke
aus einem noch iiltern Herbarinm hier eingereiht worden.

Binz, 1908, Die Herbarien der Botanischen Anstalt, Verh. Natf. Ges. Basel









Felix Platter (1536-1614) ??!!

LLIDE] Yaulo1]qigia3ing

at about this tomato plant??
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Basel, 1730er 3 -
Paper mill «Heusler = Watermarks of other sheets in collection
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6T NECTORE JOANNE COXNIT
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L Joasses Levovices vk Broeys Harlenensise. 17, 1
p Lanoiex Zesyenar Save, Musicus. 2k
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w GuorLwrs vax Lon Rolersdamensis, 16, M,
IR Yamaxn pe Kook, Conx, filis, Rotternlmensis. 1R, 1.
m. PwLisrntis Moraso Jlergundos. $1, M.
s Fraxcwors Derviesyien Amslolalimensis. 19, ],
2 Nwoiavs Tuweoposes pe Lecuw Amelelalamensie. 20, 1.
s Gumanpeg vax Hocevers Levdensis, 18, ), Hon, o
26 Wiy Konryas Lesdensis, famulas stodiosi Basarn, 1R
B Jowwsrs Hrsmeers Twevys Indo=lklavos. 20, J. |
s Pernrs Ase Seecus. 28, 1% Mag. el T. Caml.
1
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1. Hesik Orro vay Ovicaansex otlerndamensis. (4,
M. et Chem. Caltor, ,
W Davin Janrmiey Anglus. 95, M. |7,
o Grurnins Jexsen Hebvetus, famulus studiosi Hanrier. |
l||
2 Winsesus Fasin Saso-Gandavue 90, M.
« doaxnes Hancen Rotterodamensie, 206, M.
R Joaxwes Scuxvenanes Tigurinus, 10, M.
L Peraes Gvox Goudanus, 17, M
12 Joaxses Wiwwrses Jons Dantscanus. 22, M.
Conevavriwis Favisvis Lo w ol nencis

o on

w ArwpEravs Gorx Helvelus, famulus shisios Verersr, 38,

Z1 Convrris Suxcrntasy Goudanus. 23, M.
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» Groncres Locmenes Turicensis, 19, M,
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Johann Ludwig Buxtorf, Basel, 1738 — 1806
Revealed through collection context!

N
22 AXPmEAs
Do
15 Jonaxx
17, Jouasss
. Smanne
Jam 1700,
10 Jomasxs
» Laumes
w  JUIANK)
Fakr
%. Gronon

Hectore

), Bnirso |
1l. Geongn
- dacomis
12, Hexmc
w Fraxces
1R, Bircxem
20, Hexnuc

sludi
w JOANNES



How to interpret this specimen?

Provenance: Basel
Collected: ca. 1730s.
Collector: unknown

Event::eventDate: 1720/1750

erbibliothek Bern

Burg

NOT Platter (1536-1614)!!



Herbarium Buxtorf, 1700s |
r T How to deal with this «specimen»?

Eeehhhhh....

Same species:

- Two loose plants

- One mounted plant

- One annotated drawing
- Two labels

Buxtorf’s handwriting on
«extensive» label matches:

— Corrections on other labels
- Name on folio

~ One «thing» containing other
~ «things»




Taking a step back: Science of Archiving

* Specimen: a physical object that has been collected for scientific
purposes, typically for the purpose of study or analysis.

* «Herbarium specimens» are circumscribed by the Collectors intent, usually a
plant or representative parts, plus information provided on a label or in a field

book.




Taking a step back: Science of Archiving

* Specimen: a physical object that has been collected for scientific
purposes, typically for the purpose of study or analysis.

* «Herbarium specimens» are circumscribed by the Collectors intent, usually a

plant or representative parts, plus information provided on a label or in a field
book.

* Object: a physical item or material that is being preserved for

historical, cultural, or scientific purposes.
* «Herbarium objects» are circumscribed by the Curator. They consist of the
herbarium specimen plus additional context materials relevant for the

historical, cultural or scientific value of the specimen (paper materials,
whether its a book, etc)

* Objects are more inclusive than specimens




What is and was the Collectors’ intent?

* Modern intent of specimen: Document a single occurrence at one
point in space and time

* Labels contain information on the gathering event + unpreserved features.



What is and was the Collectors’ intent?

* Modern intent of specimen: Document a single occurrence at one
point in space and time

* Labels contain information on the gathering event + unpreserved features.

* Historic intent: A «typological» representation of a taxon, on which
you can see more details than on an illustration

* Labels contain a lists of multiple known provenances, «specimens» contain
multiple plants from different sources, for which a single label is provided

* Shift in concept: when within-species variation became a focus
* Slowly from mid-1700s to 1800

* Consequences for specimen interpretation!



One «thing» representing information on one species: One «thing» representing a single
- multiple labels, illustration, multiple plants! gathering in space and time
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Taking a step back: Science of Archiving

e Standard: herbarium object == the herbarium specimen

* For historic specimens, this is very different!

* Collectors intent is narrower than what the curator wants to preserve

* E.g., corrections on particular labels; joint-storage.
e Cultural-historic information

* Context from which scientific information is deduced

* Historical «specimens» can be hierarchical



Taking a step back: Science of Archiving

 Archival records (objects) are described at various levels of
aggregation (Society of American Archivists):
e Record Group/Collection
* Series
* File Unit

* J[tem
* -->smallest intellectually indivisible item




One «thing» representing information on one species:
- multiple labels, illustration, multiple plants!
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PhysicalObject, preservedSpecimen in the sense of DarwinCore:
- Only the «standard» label, because it contains the occurrence
~ (Habitat in fossis / Michelfeldae)

Other items are physicalObjects, but not preservedSpecimens!
No existing DwC::BasisOfRecord class applies

Relations among items within file unit:

: ¢ Parent-Child, where the »standard» label is parent, because it



Remember

* Specimens, because of collectors intent
* Objects to preserve, because of curators intent

 Historic specimens require careful interpretation in their context
* The context needs to be preserved, too!
* Not every item that is preserved and catalogued is a preservedSpecimen

 All of this is «thoughts in process»!
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