Building knowledge and
narratives through open
networks

Sandy Knapp

President, Linnean Society
of London

NATURAL  Seabid s
MUSEUM

NBN .J

m @SandyKnapp National Biodiversity Network




4

- " 3 % 4 &
L ] L S A A A AAGA AR A




{

\

) o

\
Aorclotin Ludoigic flle lomecslatis fibloo Homentefis 2ok
laginiakisgue. Layf. ic.ordy. coid. b.

l%"‘f/%ﬁ;&w'r‘- Sl Aorceitlor diffectin /;a'.olla"f 1728, .0,
ssmsngflic e sl 2 i s e

Z,

»reo, m{m odfl{c‘nxnib. Xaj?f' D (82,

et




The Linnaean Herbarium

Images of the specimens from the Herbarium of Carl Linnaeus (1707-
1778) held at the Linnean Society of London.

Browse the Linnaean Herbarium
by genus

Search the Linnaean Herbarium

| | =) More search options.

Search by Savage number

— o

Currently, the specimens in this herbarium are only searchable using the
names written on the sheets by Linnaeus and his son, Linnaeus Fil., and by
some subsequent determinations. The currently accepted names for these
Linnaean era names can be sourced using the Natural History Museum's
Linnaean Plant Name Typification Project (http://www.nhm.ac.uk/our-
science/datallinnaean-typification/) or by other online resources such as
TROPICOS or IPNI. The annotations on the sheets, which are largely by
Linnaeus but also bear the handwriting of others including Linnaeus Fil. or
James Edward Smith, have not been transcribed into the database. For

. -

further information on these annotations please consult: LINN 694.7 Delphinium grandifiorum (Herb Linn)
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Gymnocephalus cernuus

Sphinx ligustri



What are data?

“I have come to these conclusions by personally
leading my pupils on wanderings through the
tangled web of nature, in order that | can spur
others on to an examination and explanation of
nature rather than a reiteration of perceived
ideas ... | shall take exception to the tales of
actors and the barking of dogs with equal
measure.”

Linnaeus (1748) Systema naturae ed. 6



New research opportunities with open data
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Big science from big natural history data

BRITISH
ECOLOGICAL
SOCIETY
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dnrgrmarional Jowrnal of Epideminlogy, 317, 1-10
diot 10,1080 dyw3IEE
Oiriginal articls

Journal of Ecology

Resparch Article

Climate change increases ecogeographic isolation between

Original article

Spatial quantification of the world population

potentially exposed to Zika virus
Alberto J. Alaniz,"** Antonella Balcigalm:l-l:lr3 and Pedro E. Cattan®

Current Biology
Bioquality Hotspots in the Tropical African Flora
Graphical Abstract Authors

Cicely AM, Marshall, Jan J, Wieringa,
William D. Hawthorme

Correspondence
cicely marshal@plants, cx.ac uk

In Brief
Marshall et al. introduce a new
conservation framework for tropical
Africa. The authars use “big data” to
inMagrate species-lovel consarvation
into mi local
imates of global ITeplaceabilty across
the region, providing & framework for
conservationists and researchers
applicable at the local scale.

closely related plants
Karl |. Duffy @, Hans Jacquemyn

Frat published: 22 june 2018 | kttpay
RESEARCH ARTICLE

Journal of Ecology

BRITISH
ECOLDGICAL
SOCIETY

Effect of pollination strategy, phylogeny and distribution on
pollination niches of Eurc-Mediterranean orchids

Mira jolfed i@, Framgols Maseal. Matthias Grenkt, Oaudine Mantgslard, Berrand Schals

st published: 20 May 2018 | htipse/idai.ar

Comfrititatesd Paper

Effectiveness of protected areas for vertebrates based
on taxonomic and phylogenetic diversity

(Hng lpunc.: Nignli Clee," Yongjie Wo,* " Yuchun Wa,' (dang flang' Min Shang,”

and Fashoeng fou' ©
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Journal of Ecology
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Stamdard Paper

Urban warming favours Cy4 plants in temperate European cities
Grant &, Dulfy @, Steven L Chiram
First punlsned: 11 August 2016 | https:dol.org 10111 1AM38S-ZT45 13853 | Cioed my- 1
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Forecasting an invasive species’ distribution with global
distribution data, local data, and physiological information
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J{ Get data Share Tools Inside GBIF %

GBIF | Global Biodiversity Information Facility )
Free and'open aceess to' -
biodiversity data«

OCCURRENCES SPECIES DATASETS

PUBLISHERS RESOURCES L3 :
'Y a4 < ;
WHAT IS GBIF? ABOUT GBIF UNITED KINGDOM . %ﬁ g
. . 5{%‘ ‘. 4
o2 B
° 2
False dittany(Baliota acetabulosa) observed in Elliniko, Greece b peLptou. Photo via iNtumaiist{ECEY NC 4.9)

Occurrence records Datasets

Publishing institutions Peer-reviewed papers using data

4,013

1,357,090,812 47,859 1,536

é Login = Register = Contact
Q [N]:‘.f;}’g&# Data Po rtal HOME  DATA  ABOUT

MUSEUM

Explore and download the Natural History
Museum'’s research and collections data.
3.5M 29 11




“From local data to global impact, but also from
global data to local solutions.”

I%dable Accessible nteroperable Reusable
0, 9y
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https://en.wikipedia.org/wiki/FAIR data



https://en.wikipedia.org/wiki/FAIR_data
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National Biodiversity Network

Barcodes

Data and supplementary materials have Metadata and data are understandable

sufficiently rich metadata and a unique to humans and machines. Data is

and persistent identifier. deposited in a trusted repository.

..I'-.-"."..'-..
¥ ® 8 ¢ ® 9 8 % ¥ ® 8 " B ¥ B
....‘-.".'."....
P ® & 9 ® & & 8 F & 8 " " 8 P

-
-

- -

..ﬁi&.‘ii‘i..'ﬁ.&.‘ii‘i..l
4 & & & & &4 5 & 5 & & B & 8BS EEE

'...0.‘&...I‘i..'ﬁi&.‘ii‘.

®8 & & & &5 & % & & 5 & 5 & & B 8B s s s

Metadata use a formal, accessible, Data and collections have a clear

Darwin Core

shared, and broadly applicable language usage licenses and provide accurate

for knowledge representation. information on provenance.
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ALL CATFISH SPECIES INVENTORY

Mission: To facilitate the discovery, description & dissemination of knowledge of
all catfish species by a global consortium of taxonomists & systematists

What's NEW? Participant
’ Login

Biodiversity
nventories

B e FUNSW fant Bug /
k lanetary Ks#iodiversity fnventory

planetary biodiversity inventory
4
TAXONOMY SPECIMENS IMAGES LITERATURE COLLABORATORS LINKS

What's New?

About True Bugs

The Planetary Biodiversity Inventory (PBI) for Plant Bugs provides a resource about the global plant
bug subfamilies Orthotylinae and Phylinae (Insecta: Heteroptera: Miridae) to systematists, insect
ecologists, conservation biologists, the general public, and students via the Internet

In Version @ of this site, all users have access to a systematic catalog of plant bug taxa with more
than 10,000 species, a digital library of ~ 30,000 pages, locality database, and updated Methods and
News & Outputs. You can view taxon treatments (species pages) and distribution maps though
http:/iwww_discoverlife.org by using the search box on this home page as well as through a dedicated
web page, http://research.amnh.org/pbi/heteropteraspeciespage/. Through these portals specimen
records are available for approximately 4000 species and more than 250,000 specimens. Fifty six
papers have so far been published with at least 15 additional papers in preparation or in press.

The Plant Bug PBI was made possible with the generous support from the National Science
Foundation (NSF) from September 1, 2003 to August 31, 2011

Taxonomy

Euphorbia Data Portal Solanaceae Source .

A global taxonomic resource for the nightshade family O Al @ Taxonomy

The Euphorbia taxonomy database is available through TOLKIN and it can be accessed using
any internet browser except Internet Explorer at http //app tolkin org/projects/72/taxa Gt omr ) AR L T Lo S | L] s bW | L WL [T ul, ) e tdilen el

The Euphorbia database can be searched by any of the available fields (Filters). Select one or | |
more filters and enter your searching criteria, and then click on "Search". For example, filtering Welcome to Solanaceae Source
by Subgenus (Esula) and General Distribution (U.S A ) will give you all the species of subgenus

Solanaceae Source aims to provide a worldwide taxonomic
Esula occurring in the United States, including introduced species. Clicking on any of the monograph of the nightshade family, Solan
resulting records will take you to a given species web page with all the information, if complete of c
about nomenclature, distribution, images, description, literature, etc ary used a4 food

henbane and

he family is
siderable economic importance and contains species that

otatoes, tomatoes and eggplants), medicines
adly nightshades) and in
horticulture (petunias;

Contact Ut

@

This is a work in progress and there are many species still lacking formal descriptions, but new n;oncaracr of all species in
The National Science

information will be added as we continue populating the taxonomy database with new project as part of th

descriptions, images, specimens, and other relevant information about individual species mission from 2 009.

added the nan
the resource with the colla

for all members of the family to

How to cite individual species pages tion of the International Plant

working through these with the

NI), and are
eae community worldwide. This increases
coverage to all 90+ genera of the family and will contribute
to diverse projects such as the World Flora On-Line that is
contributing the the Global < or Plant Cc vatior

Example: Riina. R. 2011. Euphorbia peplus L_In: Euphorbia Planetary Biodiversity Inventory The Solanaceae Source B

Species Page Editor(s). Current year. Species name. In: Euphorbia Planetary Biodiversity
Inventory. Available from Tolkin (http://app.tolkin.org/projects/72/taxa)

HMS database serves data on
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Solanaceae Source

A global taxonomic resource for the nightshade family

HOME PROJECT WHAT ARE SOLANACEAE = TAXONOMY

Welcome to Solanaceae Source

Solanaceae Source aims to produce a worldwide taxonomic
monograph of the nightshade family, Solanaceae. We
began with the on-line monograph of all species in the
mega-diverse genus Sofanum. The National Science
Foundation (NSF) funded the Solanum project as part of the
Planetary Biodiversity Inventories (PBI) mission from 2004-
2009,

Grant number: DEB-0316614

MEDIA GALLERY LITERATURE

Solanum inelegans Rusby

RESOURCES

@ Taxonomy




i Advanced BRAHMS Sandra Knapp in Solanaceae Source [ G\ BRAHMSDATAWSOLANUM multi-user ] Licensed to Solanum PBI

File Edit Miew Goto Tag FastSork Calculake  Datalinks  Tools
J J X + E .m Al fields IZIEI iﬂj(‘&\ ) %: 7 = E. ﬁ Tt ll_]J E I:F‘;',' Q i ._ﬁ . @ @ J QZL  =sEyh o BYh<=  hOMC  -;Acc  -2EYN

v Species main list [chbrahmsdata’ solanum® species.dbf {alias= SP} ]
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0 4695 acc memo 0 Solanaceae Solanum  poka Dunal 0 .

B 0 4699 acc memo 0 Solanaceae Solanum  polyacanthos Lam. 1 4]
B 1] 4698 syn nn memao 7o Solanaceae Solanum  polyacanthos L'HEr. ex Dunal 2
b 0 4696 syn het  memo 4699 Solanaceae Salanum  polyacanthos Lam. war. areophilum O.E.Schulz 1]

anaceae Source [ C:ABRAHMSDATASOLANUM multi-user ] Licensed to Solanum PBI
File Edit Yiew Goto Tag FastSort  Calculake  Datalinks  Tools

J v X 4 Bl B I Afies E|j B2 vz @& | 2 =F MW 2B IEIaru:u:udescan J Swec Detfile Months
L S =

cu!lectur 2 |preﬂ}{ |numher|sufﬁx |da'g.-' ‘mnnth B O TA N I CA L R E C O R DS c:\brahmsdata‘'rdefiles\collection'files
Pringle, C.G. Q370 10 imported archive'sandy =

Fringle, C.G. 9489 21 Pringle, C.G. : 11062 knappi2009_1_26_goet.dbf .
Pringle, c.G. 10005 72
Pringle, .05 10157 B
Pringle, c.G. 10257 16
|Pringle, c.G. 10258 18
| |Pringle, c.G. 10217 77
|Pringle, c.G. 11052 w0
|Pringle, ¢.G. 11062 11
Pringle, c.G. 11642 3
|Pringle, ¢.G. 13134 12
Pringle, c.G. 12137 17
Pringle, c.G. 13502 1
[ |Pringle, c.G. 13653 0 1
Pring, HH. 15 g
Prins, H.H. 18 11
Prins, . 349 75
Priar, A. 5.
Priar, A. 5.1
Priar, AN s.n.
Prior, AN S.0.
Priar, J. 263

Driverdi=ir B BA 4410

Solanum triguetrum Cav.
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HOME PROJECT WHAT ARE SOLANACEAE SOLANACEAE

Home » Solanaceae » Solanaceae » Solanum »

SOLANACEAE

| Hide not accepted, invalid terms
Aquifoliaceae (1)
Boraginaceae (2)
Calceolariaceae (2)
Caricaceae (1)

Citation author: L.

Citation: Sp. Pl. 185. 1753.

Last edited by: Sandra Knapp (May 2014)

Written by: Sandra Knapp

Habit: Herbaceous or woody vine, above ground stems trailing to 8-10 m long and with spreading
or creeping underground stems. Stems very rarely glabrous, more often pubescent with
simple uniseriate or dendritic trichomes with short branches, or a mixture of the two types,
these often tangled, 4-8-celled, to 1.5 mm long, usually white, pubescence density
extremely variable; new growth usually white pubescent. Bark of older stems grey to

yellowish grey.

Sympodial structure: Sympodial units plurifoliate.

Leaves: Leaves simple to ternately pinnatifid, extremely variable in shape and size, even along a
single stem, 2.5-7 cm long, 1.2-6 cm wide, elliptic or ovate to cordate in outline,
membraneous, the upper surfaces glabrous to moderately pubescent with simple uniseriate
or dendritic trichomes to 1.5 mm long on the veins and lamina, the lower surfaces sparsely
to densely pubescent with trichomes like those of the upper surfaces, but usually denser;
primary veins 6-9 pairs, usually pubescent; base truncate or cordate; margins entire or the

leaves lobed, the lobes most commonly 2, rarely more, basal, narrowing near the sinuses;

SPECIMENS

Qverview

NOMENCLATURE
Solanaceae

Search

® Al

© Taxonomy

MEDIA GALLERY LITERATURE RESOURCES HELP

Solanum dulcamara .

Descriptions Media Literature Maps Specimens

MEDIA

: Solanum dulcamara L.
jccepted
ce: Sp. Pl. 185. 1753.

ns: 71

Solanum dulcamara L. - the European woody
nightshade

Collaborative community working
In Scratchpads



Systematic Botany (2013), 38(2): pp. 471496
© Copyright 2013 by the American Society of Plant Taxonomists
DOI 10.1600/036364413X666624

A Revision of Solanum Section Gonatotrichum

Stephen Stern,*® Lynn Bohs,! Leandro Giacomin,” Joao Stehmann,? and Sandra Knapp3

lDepartment of Biology, University of Utah, 257 South 1400 East, Salt Lake City, Utah, 84112-0840, U. S. A.
2Departamento de Botanica, Instituto de Ciéncias Biologicas, Universidade Federal de Minas Gerais,
Avenida Antonio Carlos, 6627, 31270-901, Belo Horizonte, MG, Brazil
*Department of Botany, The Natural History Museum, Cromwell Road, London, SW7 5BD, U. K.
4Department of Biology, Colorado Mesa University, 1100 North Avenue, Grand Junctlon CO, 81501, U.S. A.

5Author for correspondence (sstern@colorador

Communicating Editor: Carol Anne Wilsc A reViSion Of the OId world Bla_Ck NightShades
(Morelloid clade of Solanum L., Solanaceae)

Tiina Sirkinen', Peter Poczai?, Gloria E. Barboza?,

Gerard M. van der Weerden”‘, Maria Baden®, Sandra Knapp®

Monograph PhytoKeys 106: 1-223 " — ’ T 0 Tt || 1 ]
grap hitps-lidoi orgH 0,387 Iphytokeys 106 21991 (25 Jul 2018) s mum e W\ TS N\ B =)

Contents | Articleinfo | Citation = Metrics | Comment = Related

A revision of the Old World Black Nightshades figs | Tabs | Map | Twa | Dam | Rel | Cited

= I-)ll\ft() KC\'S Home Articles About About Pensoft Books E-Books Blg

(Morelloid clade of Solanum L., Solanaceae) Article title
Abstrac
w Tiina Sérkinen, Peter Poczai, Gloria E. Barboza, Gerard M. van der Weerden, Maria Baden, Sandra L
Keywords
Knapp
Introduction
History, taxonomy and relationships of the Morelloid clade
Abstract «

Morphology
The Morelloid clade, also known as the black nightshades or “Maurella” (Morells), is one of the 10 :
Habit and stems

major clades within Sofanum L. The pantropical clade consists of 75 currently recognised non-spiny

Leaves
herbaceous and suffrutescent species with simple or branched hairs with or without glandular tips,
with a centre of distribution in the tropical Andes. A secondary centre of diversity is found in Africa, Pubescence
where a set of mainly polyploid taxa occur. A yet smaller set of species is found in Australasia and Inflorescences
Europe, including Solanum nigrum L., the type of the genus Solanum. Due to the large number of Pedicels

published synonyms, combined with complex morphological variation, our understanding of species

limits and diversity in the Morelloid clade has remained poor despite detailed morphological studies

[ . . . o " . .o - -
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Solanum In Peru

« 253 native species (276)

e ca. 15,000 collection events

(24,000 specimens

* 65 herbaria

Sarkinen et al. (2015) Revista Peruana de Biologia 22, 3-62




Solanum pseudoamericanum

Sarkinen et al. (2013) PhytoKeys 31, 1-20.




Dispersal and exchange?

« Dated family level phylogeny from Sarkinen et al.
(2013)

« Seven areas — all species in tree coded for distribution
« South America
* North America
e Central America
« Caribbean
« Africa
« Eurasia
« Oceania

* Methods: Matzke (2014) BioGeoBEARS

Dupin et al. (2016) Journal of Biogeography 44




Species number today, according to our dataset

. South America - 584 . North America - 186 - Oceania - 145 Central America-126

Africa - 79

Eurasia - 56

Caribbean - 45

T

Dupin et al. (2016) Journal of Biogeography 44



Methods
* Phylogeny: Sarkinen et
al.(2013)
 Pastis: Thomas et al.
(2013)
 BAMM: Rabosky (2004)
* TreePar: Stadler (2011)

Echeverria-Londoino et al. (2018) bioRXiv
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Amazon plant diversity revealed by a taxonomically

verified species list

Domingos Cardoso™'?, Tiina Sarklnen‘” Sara Alexander‘, André M. Amorim?, Volker anch' Marcela Celis"9,
Douglas C. Daly", Pedro Fiaschi', Vicki A. Funk®, Leandro L. Giacomin', Renato Goldenberg®, Gustavo H

Jodo Iganci™, Carol L. Kelloff, Sandra Knapp", Haroldo Cavalcante de Lima®, Anderson F. P. Machado®,
Rubens Manoel dos Santos®, Renato Mello-silva Fabian A. Michelangeli", John Mitchell", Peter Moonlight®,
Pedro Luis Rodrigues de Moraes®, Scott A. Mori", Teonildes Sacramento Nunes®, Terry D. Pennington'

José Rubens Pirani’, Ghillean T. Prance', Luciano Paganucci de Queiroz®, Alessandro Rapini®, Ricarda Riina",
Carlos Alberto Vargas Rincon”, Nadia Roque®, Gustavo Shimizu*, Marcos Sobral*, Jodo Renato Stehmann?,
Warren D. Stevens®, Charlotte M. Taylor®, Marcelo Trov6™, Céssio van den Berg®, Henk van der Werff*,

Pedro Lage Viana®®, Charles E. Zartman®, and Rafaela Campostrini Forzza®

*National Institute of Science and Technology in Interdisciplinary and Transdisciplinary Studies in Ecology and Evolution (INCT IN-TREE), Instituto de
Biologia, Universidade Federal da Bahia, 40170-115 Salvador, BA, Brazil; "Royal Botanic Garden Edinburgh, Edinburgh EHS 3LR, United Kingdom; “National
Museum of Natural History, Smithsonian Institution, Washington, DC 20560-0163; “Departamento de Ciéncias Biolégicas, Universidade Estadual de Santa
Cruz, 45662-900 llhéus, BA, Brazil; *Private address, 13083-290 Campinas, SP, Brazil; ‘Departamento de Quimica y Biologia, Universidad del Norte,
Barranquilla, Colombia; “Herbario Nacional Colombiano (COL), Instituto de Ciencias Naturales, Universidad Nacional de Colombia, Bogota, Colombia;
Minstitute of Systematic Botany, The New York Botanical Garden, Bronx, NY 10458-5126; ‘Departamento de Botanica, Centro de Ciéncias Biolgicas,
Universidade Federal de Santa Catarina, 88040-900 Florianépolis, SC, Brazil; nstituto de Ciéncias e Tecnologia das Aguas & Herbario HSTM, Universidade
Federal do Oeste do Para, 68040-050 Santarém, PA, Brazil; “Campus do Centro Politécnico, Universidade Federal do Parana, 8531-970 Curitiba, PR, Bra
'Embrapa Clima Temperado, 96010-971 Pelotas, RS, Brazil; "Programa de Pés-Graduagao em Botanica, Instituto de Biociéncias, Departamento de Botanica,

Universidade Federal do Rio Grande do Sul, 91501-970 Porto Alegre, RS, Brazil;

"Department of Life Sciences, Natural History Museum, London SW7 58D,

United Kingdom; ®Jardim Botanico do Rio de Janeiro, 222460-030 Rio de Janeiro, RJ, Brazil; "Programa de Pés-Graduagdo em Botanica, Universidade
Estadual de Feira de Santana, 44036-900 Feira de Santana, BA, Brazil; “Department of Forest Sciences, Federal University of Lavras, 37200-000 Lavras, MG,
Brazil; ‘Departamento de Boténica, Instituto de Biociéncias, Universidade de Sao Paulo, 05508-090 Sdo Paulo, SP, Brazil; *Instituto de Biociéncias,

Departamento de Botanica, Universidade Estadual Paulista “Julio de Mesquita
Richmond, Surrey TW9 3AB, United Kingdom; “Real Jardin Botanico, RJB-CSIC,

Filho",13506-900 Rio Claro, SP, Brazil; ‘Royal Botanic Gardens, Kew,
28014 Madrid, Spain; “Facultad de Ciencias Naturales y Matematicas

Universidad del Rosario, Bogota, Colombia; “Departamento de Biologia Vegetal, Instituto de Biologia, Universidade Estadual de Campinas, 13083-970
Campinas, SP, Brazil; *Departamento de Ciéncias Naturais, Universidade Federal de 530 Jodo del-Rei, 36301-160 S30 Joao del-Rei, MG, Brazil; Departamento
de Botanica, Instituto de Ciéncias Biologicas, Universidade Federal de Minas Gerais, 31270-901 Belo Horizonte, MG, Brazil; “Missouri Botanical Garden, St.
Louis, MO 63166-0299; **Departamento de Botanica, Instituto de Biologia, Universidade Federal do Rio de Janeiro, 21941-590 Rio de Janeiro, RJ, Brazil;
"PMuseu Paraense Emilio Goeldi, 66077-830 Belém, PA, Brazil; and “Department of Biodiversity, National Institute of Amazonian Research, 69060-001

Manaus, AM, Brazil
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Recent debates on the number of plant species in the vast lowland
rain forests of the Amazon have been based largely on model
estimates, neglecting published checklists based on verified voucher
data. Here we collate taxonomically verified checklists to present a list
of seed plant species from lowland Amazon rain forests. Our list com-
prises 14,003 spedies, of which 6,727 are trees. These figures are similar
to estimates derived from nonparametric ecological models, but they
contrast strongly with predictions of much higher tree diversity derived
from parametric models. Based on the known proportion of tree spe-
cies in neotropical lowland rain forest communities as measured in
complete plot censuses, and on overall estimates of seed plant diversity
in Brazil and in the neotropics in general, it is more likely that tree
diversity in the Amazon is closer to the lower estimates derived from
nonparametric models. Much remains unknown about Amazonian
plant diversity, but this taxonomically verified dataset provides a valid
starting point for macroecological and evolutionary studies aimed at
understanding the origin, evolution, and ecology of the exceptional
biodiversity of Amazonian forests.

Amazonia | floristics | rain forests | seed plants | species diversity

he Amazon is renowned for harboring the world’s largest
expanse of rain forest, which spreads across the Amazon,
and Atlantic North Coast river basins (including
“ssequibo and Cuarantyne), as well as the Tocantins and the
Western Atlantic hydrological basins (including Mearim). The

ely as the Amazon rain fore: hd\ Iun}, captured the
attention of scientists and explorers I( aiming to understand
the origins, evolution, and ecology of this rich biota and the
processes that created and now maintain its hyperdiverse co
munities (1-13). Long-standing debat bout the number and

www.pas.org/cgi/doi/10.1073/pnas. 1706756114

Cardoso et al.

identity of seed plant species found in the region remain un-
resolved. The z\m‘uun basin has been estimated to host up to
50,000 pldnl spes depending on which model is used and how
the region is defined (5). Of these, between 6,000 and 16,000 species

predicted to be trees reaching >10 cm stem diameter at breast
height (DBH) (5, 14).

The uncertainty surrounding Amazon rain forest plant species
richness and identity compromises downstream science focused
on conservation (15) and the evolutionary and ecnlogicul pat-
terns and processes that drive biodive (1012, 16), leaving
studies dependent on incomplete and/or extrapolated d( ts (€.g.,
refs. 9, 14, 17), often resulting in incomplete and mcpmduclhle
conclusions. Floristic lists can now be generated quickly for any
region through automated data k sting (e.g., refs. 14, 17, 18),
using the increasing amounts of digitally available occurrence data
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Virtual access to data

“In an era of rapid climate change,
botanical and other natural history
collections hold increasingly
valuable data for understanding
long-term change and supporting
conservation. Strengthening
specimen collection, curation, and
data availability should be a
priority.”

Hart et al. (2014) PNAS 111:10615-10619
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Isolectotype of Solanum kifinikense Bitter [family SOLANACEAE]
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SYNTHESYS visits by country of origin, destination and home institution TAF membership status

Where do people accessing natural history collections come from?
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Sustainability: the biggest challenge of
the 215 century.
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