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History/Background

* Index Herbariorum (IH,1990,IAPT);
* Index Herbariorum Sinicorum(1stIHS,1993,Fu

— Follow IH format;:
— Number of herbaria:318

(IH,1990):

— Number of specimen:16 million

— Number of Staff:1820

— Number of digital specimen:0

(IHS,1993)



Targets of 2"d |[HS

Records the current status of Chinese
herbaria since 1990s:

 How many herbaria are active/exisiting?

* How many new herbaria and staff added

since 1993? Index

* How about digitization?

(Second

Edition)

(2018)




Some Statistics of 29 |[HS

The comparison of situation of herbaria between two editions

2 1HS 15 IHS

First time recorded 41 -
Updated and active 224 183
Out of contact and "inactive" 96 96
Transferred to or incorporated into

anther herbaria 19 19
Destroyed and no longer exist 6 6
Not updated 14 14

Total number of herbaria 359 318



Some Statistics of 29 |[HS

The comparison of basic info of herbaria between two editions

e Y1 S

Number of Herbaria 359 318
Collection 22 million 16 million
Number of Staff 2206 1820
Digitization 10 million 0
Herbaria’s Homepage 214 o)

Photos 193 0



Top 20 herbaria with most increment of
collection
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Digital specimens

Collection and Number of digital
specimens in 1993 and 2017

25,000,000 - /W
i 16,000,000
20,000,000 /— ’.
15,000,000 - /— 10,000,000 m 2017
10,000,000 -/— — I— = 1993
5,000,000 - ]
0 | b/
Collection Number of digital
specimens

Herbaria with digital specimens
more than 100,000

2,000,000 - 1,900,000

1,800,000

1,600,000

1,400,000

1,200,000 878,722

1,000,000
800,000
600,000
400,000
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96 inactive herbaria




Index Herbariorum

The World's Herbaria 2017:
A Summary Report Based on Data from Index Herbariorum

Issue 2.1, published January 5, 2018 (Geographic arrangement corrected)

Barbara M. Thiers
Editor, Index Herbariorum

(IH,1990);

econd Index
able for
s.org/science/ih/).

W  _)ecember 2017, there are
@ 107,790 specimens. These
NN hthese herbariaare 12,174

- 73 new herbaria with a total
riorum, and 35 herbaria were




Index Herbariorum
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Index Herbariorum

Year # herbaria Data Source
1964 1850 Index Herbariorum ed. 5
1974 1700 Index Herbariorum ed. 6
1983 1900 Index Herbariorum ed. 7
1990 2639 Index Herbariorum ed. 7 (IH,1990);
2011 2885 Archived dataset for IBC 2011 presentation
2016 2962 Archived dataset for World’s Herbaria 2016
2017 3001 Archived dataset for World’s Herbaria 2017
Year # Specimens Data Source
1964 149,000,000 Index Herbariorum ed. 5
1983 227,000,000 Index Herbariorum ed. 7
1990 272,000,000 Index Herbariorum ed. 7
2011 360,000,000 Archived dataset for IBC presentation
2016 381,000,000 Archived dataset for World’s Herbaria 2016
2017 387,007,790 Archived dataset for World’s Herbaria 2017
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Characteristics of SERNEC
Herbaria

A Preliminary Snapshot
April 20, 2007



Overview

* Question categories

— Academic affiliation: host institution profile
* 75% are affiliated with university / college

— Herbarium profile
* Collection information
e Staff information
* Herbarium size / budget
* Mission
— Nomenclature
— Curator expertise / teaching



Overview

e Question categories (cont.)
— Database status
* Percentages
* Database profile
* Metadata
* Web accessibility
— Technical support
— SERNEC objectives
— Overlooked herbaria
— Other helpful comments
— Contact information



Collection Information

Count

Total mounted specimens (by 50,000)
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Collection Information

Total mounted specimens (0 - 50,000)

12

10

Count
o

0-10,000 10,001- 20,001- 30,001- 40,001-
20,000 30,000 40,000 50,000




Collection Information

Count

30

25
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15

10

Herbarium slides
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Collection Information

Count

30
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Herbarium images
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Collection Information

Count

Herbarium liquid-preserved specimens

0 1-1,000 1,001-2,000




Collection Information

Count

35
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Herbarium carpological specimens
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Collection Information

Count

35
30
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Herbarium seed collection specimens

| I |

[ 1

0 1-500

501-1,000

1,001-8,000




Collection Information

Count

16
14
12
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Herbarium teaching collections
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Collection Information

Count
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Herbarium growth, specimens per year

0 1-1,000 1,001-2,000

2,001-3,000




Staff Information

Count

None

Herbarium full-time staff

<1 1-2 2




Count

18
16
14
12

=
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Herbarium Budget

Herbarium annual budget




Database Status: Percentages

Count

35
30
25
20
15
10

Percentage specimens with BOTH label data and
images in database

1 =

1

0 1-10% 11-70% 71%-80%  81%-90%

91%-100%




Database Status

* Web accessibility
— 33% (12 of 36) are available on the Web



Objectives: General Awareness

Awareness among public, educators, legislators,
and policy makers

30

25
20

15

Count

10

0 l l : :

Strongly Agree Neutral Disagree  Strongly No opinion
agree disagree




Objectives: Increasing Status

25

20

15

Count

10

Increase status of botany / herbaria within parent

organizations

— @ ™

Strongly
agree

Agree

Neutral Disagree  Strongly No opinion
disagree




Objectives: Parent Org. Initiatives

Connect herbaria to initiatives at parent institution
16
14
12
~ 10
c
o 8
O
6
4
2 E—
O | | | | | |
Strongly Agree Neutral Disagree  Strongly No opinion
agree disagree




Objectives: Initial Digitization

SERNEC should provide herbaria with equipment
for initial digitization

14
12
10

Count

[ 1

Strongly Agree Neutral Disagree  Strongly No opinion
agree disagree
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1)

2)
3)
4)

2010 Collaborative NSF Grant

Collaborative grant between four Pacific Northwest herbaria:

University of Washington Herbarium (PI: Dick Olmstead, Co-Pl’s: David
Giblin and Joe Ammirati)

Oregon State University Herbarium (Co-PI: Aaron Liston)
University of Idaho, Stillinger Herbarium (Co-PI: Dave Tank)
Montana State University Herbarium (Co-PIl: Matt Lavin)

Submitted to NSF in July, 2009; awarded this spring; funds arrived in June.

Combined grant funds: $1,340,879

Grant covers imaging and digitization of herbarium O @
specimens from multiple PNW herbaria. @ @




What we proposed to do

1. Expand the taxonomic breadth of the portal by databasing 200,000 PNW
non-vascular plant, fungal, and lichen specimens at OSC and WTU.

2. Image, database and provide online access to 185,000 vascular plant
specimens from the region’s remaining large herbaria (ID, MONT).

3. Image, database, and provide online access to the PNW vascular plant
specimens from small herbaria in Idaho, Oregon, and Washington.

4. Create connections to the Portal for other PNW herbaria with existing
specimen databases (WS, UBC, MONTU, SOU, SRP, CIC). Also, improve
existing connections (WTU, OSC, ALA).

5. Provide Portal data to GBIF, USVH, and other data aggregators for those
collections that lack their own data access points.

6. Develop portal-based web applications and expand the PNW Herbaria
web site.




Grant Budget

1. Collaborative grant between four institutions in Washington (WTU),
Oregon (OSC), Idaho (ID), and Montana (MONT).

2. Each institution receives a portion of the funds.

e

WTU Funds ($)

Informatics Specialist: 184,202

University of WA (WTU) $642,611 - Imaging/databasing: 162,512

Equipment/Supplies: 17,815

Oregon State U. (OSC) $325,141 Travel: 6,000

2010 PNW Herbaria meeting: 3,250

U. ofldaha{IB) 5301,351 Indirect costs: 227,475
Montana State U. (MONT) $71,776 -

TOTAL $1,340,879




Organization and Administration

Ben Legler (IS, WTU) WTU (lead institution)
< \ Dick Olmstead (PI)

MONT:
David G|b||n (Co-Pl) Aaron Llston (Co-PI) Dave Tank (Co-PI) Matt Lavin (Co-Pl)
Joe Ammirati (Co-PI)

Project Facilitator Project Facilitator Project Facilitator
Project Facilitator

Imaging/Databasing  Imaging/Databasing Imaging Personnel

Imaging/Databasing Personnel Personnel
Personnel




3. Smaller Herbaria

Image and database smaller herbaria in Idaho, Oregon, and Washington.

Washington: Oregon:
Western WA University: 26,000 Reed College: 10,000
Whitman College: 17,000 Portland State University: 11,000
Central WA University: 25,000 Linfield College: 2,000
Eastern WA University: 7,000 Southern Oregon University: 14,000
Pacific Lutheran University: 5,000+ TOTAL: 37,000
TOTAL: 78,000?
Idaho: Montana:
Lewis & Clark State College: 10,000 (none)
Northern Idaho College: 10,000
Forest Service Herbaria: 5,000

TOTAL:

25,000

GRAND TOTAL: 142,000+



4. Portal Connections

Improving Portal connections:

e Currently using DiGIR and Darwin Core data schemas.
* Should switch to TAPIR or IPT, and use current data schemas.

* | will investigate ways to bypass these options to create custom
connections allowing faster data transfer and richer data structures.

W:;osvek::;rs PNW Herbaria Portal
(ALA, OSC, WTU) Web Server

Data/Metadata
Request

Cache
Update
Scripts

Web Browser

Search
Request

Data/Metadata
Response

Search
Response [/ \
[

HTML, JavaScript

. l PHP, MySQL




5. Provide data to GBIF & Others

Provide Portal data to GBIF, USVH, and other data aggregators for those
collections that lack their own data access points.

4.4
s:‘.?

GLOBAL »
BIODIVERSITY SlF:ECIES COUNTRIES DATI\_SETS OCCURREI‘fCES SETTINGS .ABOUT
INFORMATION :

FACILITY

Welcome to the GBIF Data Portal

Search ( Access millions of data records shared via the GBIF network.
species/country/datasel To learn how to use this site, please see About.

l Version 1.3 - click here to see what is new!

"-y Explore Species ~ Explore Countries Explore Datasets

Find data for a species or other Find data on the species recorded Find data from a data publisher,
group of organisms. in a particular country. dataset or data network.

Species Countries Datasets

Information on species and other Information on the species Information on the data publishers,

roups of plants, animals, fungi and recorded in each country, includin datasets and data networks that




6. Portal Applications

Develop portal-based web apps and expand the Portal web site.

Public interface:

1.

B

Search interface improvements: browse taxonomy, image viewer, search by polygon,
search by shapefile, search by a list of values, return results as a checklist, etc.
Specimen-based, synonymized regional checklists for each organismal group.

Atlas pages with dot maps for each taxon for the region, including print-quality maps.
Specimen-based, dynamically generated, county level checklists for the region.

Dot map of the entire region showing all collection sites, with color coding.

A version of the search pages targeted for mobile devices.

Static datasets that can be downloaded and copied to mobile devices for field use.

Back-end & administrative: Any more ideaS?

1.
2.
3.

4.
5.

Improve Portal’s data harvesting processes.

Use the Portal to host ALL Pacific Northwest herbaria to GBIF?

Add data quality controls such as synonymy checks, flagging records with
inconsistencies, and reporting data problems back to the originating herbarium.
Create mechanism for automated dispatch of loan requests to participating herbaria.
Improve data usage tracking, and mechanisms to report statistics back to herbaria.

I 6. Create a GIS Web Service providing access to georeferenced specimen data.



Imaging & Databasing

Overview of the imaging & databasing workflow

Imaging Workstation:

Transfer RAW images
and metadata on a
portable hard drive

Portal Server:

7

Dropbox
Image dPOput:ate
processing > . ata.u ase
scripts rom images
& metadata

Data Entry:

Data entry form displays a
blank record for an image

RAW JPEG Tiles

RIA using AXAJ

Adjacent image viewer
shows label data and
annotations







Imaging and Databasing

Imaging equipment.

Custom mount on top of box to hold camera




Imaging and Databasing \

Imaging equipment.

I £05 50 Mark 1 JLen = ol S

6500 *® 100
E ew =0

s 117 1 &
Picture Style Standard
Detail set. 3,0,0,0
Register User Defined style

WB SHIFT A1M3

Peripheral illumin. correct.




Imaging and Databasing

Canon: Photoshop: dcraw:

R A ad R A a R A Q

CLHitchcocl CLHitchcocl CLHitchcocl




Imaging and Databasing

Photoshop:




Imaging & Databasing

Overview of the imaging & databasing workflow

Imaging Workstation:

Transfer RAW images
and metadata on a
portable hard drive

Portal Server:

7

Dropbox
Image dPOput:ate
processing > . ata.u ase
scripts rom images
& metadata

Data Entry:

Data entry form displays a
blank record for an image

RAW JPEG Tiles

RIA using AXAJ

Adjacent image viewer
shows label data and
annotations




Imaging and Databasing

rbaria - Mozilla Firefox

e Edit View History Bookmarks Tools Help

- o

|| http://localhost/pnwherbaria/portal/gmapviewer.php?lmage=WTU000223

£, Most Visited P Getting Started 3, Latest Headlines m Herbarium - Burke Mu... | | Rocky Mountain Herb...
|| WTU000223 - Consortium of Paci... X +
e
Created by [HYC Modified by|:| Project Record verified against specimen? I:I
Created on [9/8/2006 Modified on [9/8/2006 | [NSF Grant 0346624 | Comments| |
Sheet Details Record ID Storage Type Data Source Prefix Number Suffix
[152939 ] [Standard sheet | [Specimen Label ] | Collector|A. A. Heller L2 12636
Number _ Suffix _ Other Accessions = A2050
Herbarium[WTU | Accession[86571 (Assoc. Coll. Chooser)[ [$][add ]
Assoc. Collectors|

Track Replicates...

Da
Collection Date|1 Sep 1916

Month _ Year

New Person...

Label Title| ]
Collection Site
Country State/Province County [ create New site |[ Delete site | <= ©
Political Region [USA "Orggon "]ackson |
Locality|South slope of the Siskiyou Mountains.
Select|USA Jregon ickson e
INorth slope of the Siskiyou Mountains along the highway.,
Feet  Upper Meters Upper Tshp. Rng. Sec. uarter = ===
Elevation <|> TRS 5']:5‘/ LA‘S}O'MnE E,N‘. )
2nd TRS [ I I Select|USA dregon Dackson
Deg. Min. Sec. Meridian South slope of the Siskiyou Mountains.
Latitude] [ I I[_] patum Ace. (m) Source .
Longitudel [ I Il Il I jse s kg Lot
Zone Easting Datum —

INorming ”Acc (m} "50urce

utm

Site Description

|Along the highway grade in open places in the yellow pine belt.

Specimen Details

Chrysothamnus nauseosus (Pallas) Britt.

ssp. albicaulis (Nutt.) Hall & Clem.

Det. by Loran C. Anderson 1980-81

PLANTS OF OREGON
Jackson County

DD i i e Gy e 12636 Chrpsothamnus speciosus Nutt.
| Det. 42 Trans. Am. Phil. Soc. 7: 323. 1840.
Miscellaneous Notes Family Asteraceae <- Prev. Name | | New Name... .
| Genus [Chrysothamnus Authors: A, A. He“er, CO“eCtOr Septel“bef I 1916
gin Culture Phenology Speties nouseosus Fall.} Brith s :
Native [<]Wild: native/naturalized | [Fertile ] - ;ﬂ"OMfa:%'M (Nutt.) Hall & Clements South slope of the Siskivou mountains along the highway
- ) uadrinomial X 8 X 4
Phoogravhed ve?I:I # of Specimen Images[ ] Dol ] grade in open places in the yellow pine belt.
pecimartlatate., Is this a type specimen? [N_] | Determiner [Loran C. Anderson [3][New Person...] pet. ![ ]
[ =] Det. Date[_][ J[1980_]  Fide FowERED BY
| = Det. Notes [Determination date: 1980-1981. GOUSIQ |mage © 2010 WTU Herbari
ge AU Herbatum
Done

Data entry personnel simply click a button to pull up a blank record, database
from the image, and repeat.
| may add OCR-assist to the data entry interface.




6. Portal Applications

Develop portal-based web apps and expand the Portal web site.

Public interface:

1.

B

Search interface improvements: image viewer, search by polygon, search by shapefile,
search by a list of values, return results as a checklist, etc.

Specimen-based, synonymized regional checklists for each organismal group.

Atlas pages with dot maps for each taxon for the region, including print-quality maps.
Specimen-based, dynamically generated, county level checklists for the region.

Dot map of the entire region showing all collection sites, with color coding.

A version of the search pages targeted for mobile devices.

Static datasets that can be downloaded and copied to mobile devices for field use.

Back-end & administrative: Any more ideaS?

1.
2.
3.

4.
5.

Improve Portal’s data harvesting processes.

Use the Portal to host ALL Pacific Northwest herbaria to GBIF?

Add data quality controls such as synonymy checks, flagging records with
inconsistencies, and reporting data problems back to the originating herbarium.
Create mechanism for automated dispatch of loan requests to participating herbaria.
Improve data usage tracking, and mechanisms to report statistics back to herbaria.

I 6. Create a GIS Web Service providing access to georeferenced specimen data.
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FdER B

Australiaa
Congo
Madagascar
S. Africa
China
India
Indonesia
Malaysia
Papua, New Guinea
Philippines
Brazil
Colombia
Ecuador
Mexico
Peru
USA
Venezuela

F -

SERALE: FAIRESKE
Megadiverse countries

17

First, analysis of primates (4 countries, Brazil, Madagascar, Indonesia, Congo have 2/3 of all species),
then of mammals, birds, reptiles, amphibia, plants and selected insects

In these 17 countries, >2/3 of all forms of life are represented. Also, they contain most tropical forests,
coral reefs and other priority systems.

For instance, Australia has 600.000-700.000 species (84% of plant, 83% of mammal, 45% of bird species
are endemic in the continent

(Mittermeier R.A. 1997. Megadiversity: Earth's Biologically Richest Nations. CEMEX - Agrupacion Sierra Madre, Mexico)



SA: EMIZ MR 7L AR

I TABLE 3. Number of herbarium specimens in the 10 largest herbaria in South Africa.

—

«1

/ Herbarium Acronym Number o
National Herbarium, SANBI PRE 1 200 000
Compton Herbarium (incorporating SAM & STE), SANBI NBG 500 000
Bolus Herbarium, University of Cape Town BOL 300 000

| Selmar Schénland Herbarium. Albany Museum GRA 200 000
Bews Herbarium, University of KwaZulu-Natal NU 120 000
H.G.W.J. Schweickerdt Herbarium, University of Pretoria PRU 110 000
Charles E. Moss herbarium, University of the Witwatersrand J 100 000
KwaZulu-Natal Herbarium., SANBI NH 100 000
Kimberley Herbarmum, McGregor Museum KMG 32 600
Bloemfontein Herbarium, National Museum NMB 25000

TABLE 2. Taxonomic researchers employed at SANBI (as at December 2014). W=White: B=Black: F=Female: M=Male.

Herbarium Researchers Ph.D.s

Number Population group Number Population group
Compton Herbarium (NBG) 3 1 WF:2 WM 3 1 WF: 2 WM
National Herbarium (PRE) 15 4 WM: 5 WF; 6 BF 4 2 WF.1 WM
KwaZulu-Natal Herbarium (NH) 1 1 BF 0




SA: {5 RAELZLFIR (FHSANBIEF)

=YEE Blosystematlcs Research and Collections;
B EH<: Biodiversity Information Management(BIM)
Dlrectorate;
JRBAS: Pretoria Computerised Information
System,
(PRECIS), EERI12BAYFHRE, FHFMY:
http://posa.sanbi.org/searchspp.php;
IRA &% : Botanical Research And He'
Management System (BRAHMS) , - S
eed plants of

Eilll:t-gﬁn':l:'u"_ﬁﬁe Flora SA, %uthern Africa:_

SANBI website: www.sanbi.org



http://posa.sanbi.org/searchspp.php
http://posa.sanbi.org/searchspp.php
http://www.sanbi.org/

SA:e-Flora H#p-BIBA X TEWMEE (i)

Established a TEAM

e-Flora coordinator Checklist coordinator

Technical team |
Two technical staff Soon to be appointed
members Data content

Two interns manager

e-Flora coordinator

One volunteer assistant
Checklist coordinator

Scientific team assistant
« 30 taxonomists




i
SANBI ... \‘Y; e-Flora SA

South Afncan Nanonal Biodiversity Institute

Disa uniflora P.).Bergius =R T e
Kingdom: Plantae ~ S W -
Plant group: Monocotyledones I N
Order: Asparagales C ;
Family: Orchidaceae % ¥
CSANSI, M. Kockemoer — ;
Synonyms: Disa grandifiora L.f.

Common names:

Description:

Habitat:
Distribution:

IUCN Red list status:

References:

Links:

Disa grandifiora (L.f.) Thunb.
Bakkiesblom (Afr.), Disa (Afr.), pride of Table Mountain (Eng.), red disa (Eng.)

Plants flexuose to erect, 150-600 mm tall, spreading by stolons; leaves spreading, lorate to narrowly lanceolate, up to 250 mm
long, upper leaves reduced to sheaths and grading into the floral bracts. Inflorescences with 1 (-3), very rarely 10 flowers; bracts
green, slightly longer than the ovaries, enclosing the ovary and spur apex. Flowers with the lateral sepals and lip carmine, galea
orange inside with carmine veins, petals pale carmine basally, blade yellow with red spots. Median sepal erect, acute, 20-60 mm
tall, galea 15-20 mm wide x c. 15 mm deep, lower front margins incurved; spur semi-pendent, parallel to the ovary, conical,
acute, laterally flattened, 10-15 mm long; lateral sepals patent, apex often reflexed, narrowly ovate, flat, 35-65 mm long. Petals
flanking the anther, apex curved over it, obliquely narrowly obovate rhomboid, acute, basal margin fused to the rostellum, 20-25
mm long. Lip patent, reflexed apically, linear, 20-25 mm long. Anther almost horizontal; stigma sessile, equally tripulvinate;
lateral rostellum lobes horn-like, canaliculate, c. 5 mm tall, central lobe reflexed. [1]

Along perennial streams and in perennially wet seepages over cliffs, in half to full shade or full sunlight. [1]
Common in the Western Cape. [1]

Least Concern

[1] Kurzweil, H, Linder, HP. 1999. Orchids of southern Africa. Rotterdam: AA Balkema.

[2] Phillips, EP, Smith, CA, Van Hoepen, E . 1966. Common Names of South African Plants. Memoirs of the Botanical Survey of
South Africa 35.

[3] Steyn, HM, Van Rooyen, G. 1999. Cedarberg: Clanwilliam & Biedouw Valley. SA Wildflower Guide 10.
[4] Von Staden, L. 2007. Disa uniflora P.J.Bergius. National Assessment: Red List of South African Plants version 2015.1.
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SA:e-Flora future work

* To maintain the SA National Checklist

* To update the e-Flora accordingly (dynamic
system)

* To enhance and supplement existing data with
more comprehensive descriptions from other
floristic or taxonomic publications and images

v Contribute e-Flora SA to the WFO project in 2020

Pelargonium
©SANBI, S.P. Bester |
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The beginning

~-.

e Started in 2009 as a “Programme”,
funded by CNPqg, Natura and Vale.

* Objective: “Build a Virtual Herbarium
of public access, including the samples
collected in Brazil, in the 18t 19" and
20t centuries, deposited in the
herbaria of the Royal Botanic
Gardens, Kew (K), Muséum National
d'Histoire Naturelle in Paris (P) and
Rio de Janeiro Botanical Garden (RB)”
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Data transcription at JBRJ




NS
“REFLORA

Data transcription tool

G+ st i 70

Cadigo Dado minimo
Barras

Taxon: Annonaceae Anaxagorea phasocarpa

K001238

Determinagao

cf aff ()

s
ANNONACEAE Anaxagorea phaeocarpa Mart. f

Determinado por Dia
@

Notas sobre a determinagao

Dados da coleta

Coletor principal

M.N. Silva

Outros coletores

Dia Meés

1M

Mes Anc Natureza de Typus

Selecione ac ]

Nimero da coleta

377

Ano Coleta b



e ora BEhrA_E£http://herbariovirtual.jbrj.gov.br

HERBARIO VIRTUAL L 350
Public Search of Virtual Herbarium Home
Query mode | By list [x]© Virtual Herbarium

Oy determined specimens Specimen per pags
nly undetermin e I:‘ peCMEN BETESE | 3p EI The mission te build a virtual herbarium to display the images of Brazilian plants that are housed in foreign herbaria was presented by the Brazilian

Research Council (CNPg) to the Rio de Janeiro Botanical Garden (JBRJ} in December 2010. The objective was to provide capacity to store and

Show Dupicates @ Determination Histery @ Typzony @ dizplay high quality data regarding Brazils Flora within a public institution. The initial partners of this inttiative are the herbaria K (Royal Botanic

D D |:| Gardens, Kew) and P/IPC (Muséum national d'histoire naturelle, Paris), whose images are currently added to the ones fromthe RB (JBRJ)
herbarium. Other European and American herbaria were included in this initiative from 2014 onwards, with the support of SiBBr (Sistema de

Ba=ic Search Informacdc sobre a Biodiversidade Brasileira), namely Missouri Botanical Garden (MO), The Hew York Botanical Garden (NY),
o Haturhistorisches Museum Wien (W) and Naturhistoriska Riksmuseet (3). In addition te European and American herbaria, Brazilian herbaria

have alzo begun the publication of their images and data in the Reflora Virtual Herbarium in 2041 4. With the support of IFN (Mational Forest Inventory),
ZiBBr and the Reflora Programme, numerous herbaria are receiving equipment and training to digitise their plant specimens. The Brazilian herbaria
included to date are: Herbario Alexandre Leal Costa (4LCB), Herbario da Universidade Federal de Sergipe (43E), Herbario da Embrapa
Recursos Genéticos e Biotecnologia (CEN), Herbario do Centro de Pesquisas do Cacau (CEPEC), Herbario Prisco Bezerra (EAC),
Herbario da Escola Superior de Agricultura Luiz de Queiroz (ESA4), Herbario do Departamento de Botdnica da Universidade Federal
de Santa Catarina (FLOR), Herbario Dr. Roberto Miguel Klein (FURB), Herbario Barbosa Rodrigues (HER), Herbario do Departamento
de Ciéncias Florestais da Universidade de Santa Maria (HDCF), Herbarium Uberlandense (HUFU), Herbario do Museu Botinico
Municipal (MBM), Museu Paraense Emilio Goeldi (MG), Herbario Rondoniense (RON), Herbério da Universidade de 530 Paulo (3FF),
Herbario da Universidade Federal do Rio Grande do Norte (UFRN), Herbario do Departamento de Botdnica da Universidade Federal
do Parana (UPCB), Herbario Central da Universidade Federal do Espirito Santo (VIES).

Advanced Search and Search on Map

The Reflora Virtual Herbarium is dezigned to allow taxonomists to perform similar procedures to those they are accustomed to undertaking with
respect to the physical collections. In this site they will access, rather than physical herbarium specimens, high quality images that can be consulted,
re-determined and anneotated with nomenclatural status, amongst other functionalties. In due course, the curators of the partner institutes will
receive periodic and en-demand system reports and will be able to update data in their own collections.

L]
La u n C h e d I n This innovative system was launched in 2013 with images available for study and update by a group of over 500 taxonomists that are actively

participating in the List of Species of the Brazilian Flora. The number of samples available in the Reflora Virtual Herbarium will grow weekly
and by the end of 2015 we expect to have over a milion images online to be accessed by the botanical community and also by the general public.

Future partnerships are currently being forged with other national and international institutions so that as many as possible of the Brazilian
et specimens deposited overseas can have their images and data repatriated, while participating Brazilian herbaria can use the facility to display their
data enline.

To date, 1390218 images of plant specimens are available at the Reflora Virtual Herbarium, from which 128673 are nomenclatural types and
273141 are georeferenced.

If you are a trained taxonomist and would like to collaborate in the Reflora Virtual Herbarium, send us an e-mail request. If you are a curator and
would like to have the images and data from your herbarium available in the Reflora Virtual Herbarium, please contact us. It will be a pleasure to make

vour initiative possible.

Contact

reflora@)brj.gov.br
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Query Virtual Herbarium

Cuery Mode ] Specimen per page  Show Duplicates ] Determination History ] Onhy undetermined specimens Only Specimens Georeferenced Type onhy ]
Bylist | =] 20 [=] (] O ( (m (m
Basic Search

Advanced Search and Search on Map
Qo

Barcods Tags o

Us=sr has no personsl tags

¢ Determination
Famihy L Genus L Specizs o Infra species L
Q Q Q Q

Author of Taxon e

Dreterminer o Determination Date L) Herbarium of Owrigin Origin Image

From: To: Q El

%

— Collection data

Collector @ Collection Mumbsr Locsiity @
Caollection date 9 Elewv ation/Depth:

Frem: To: kinimum: Maztimum:
Latitude Plant description L]

hiindmum : ) ) El
Maimum : - ) El
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In Map

Query Virtual Herbarium=8y list, Origin Image=ALCEB

Cruplicates records found: 0 Herbarium specimen with gecgraphic coordinates records found: o 2201 Herbarium specimen records found: 262 Total determinations: 2750 Images records found: 8371

e e O e I

M‘bﬂhl23455?3510Pr€mimLastpage.

Collection
Photo Barcode Determination Data Collector Date
ALCBO0O742  ACANTHACEAE Anisacanthus brasiliensis Brasil, Bahia, lpupiara. Guedes, M.L., Alunos de Betanica BIO C05, 23530 12/06/2015
Determiner: Guedes, ML in 00/08/2015
ALCBOO02195  ACANTHACEAE Ruellia asperula Brasil, Bahia, Scbradinhe. Baixo Médic Guedes, ML, Alunos de Botanica Econdmica, 23825 18/06/2015
I Determiner: Guedes, ML; Casais, M in S&o Francisco

00072015
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 “SiBBR” and IFN start to support
REFLORA

* New model to work with foreign
herbaria

— 13 graduate students selected to
capture images of collections

— 10 new students (2016)

* included in the initiative - MO,
NY, S, and W (US - 2016)
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45 Brazilian herbaria receive

equipment, personnel and training to
capture data and images of
collections

— ACAM, ALCB, ASE, BRBA, CEN, CEPEC,
CGMS, COR, EAC, ECT, ESA, FLOR, FURB,
HBR, HDCF, HEPH, HSTM, HTO, HUCP,
HUEFS, HUEMG, HUENF, HUFU, HUNEB,
AN, IBGE, ICN, MBM, MBML, MG,
MUFAL, PEL, PMSP, RBR, RFA, RFFP,
RON, SJIRP, SPF, UB, UFRN, UNIP, UPCB,
VIES
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‘prFLORA Reflora Virtual Herbarium in numbers

1,412,411 images
— 717,902 foreign herbaria
— 374,793 Brazilian herbaria

109,895 Types

1,009,032 Georeferenced
— 273,141 original
— 735,891 inferred by the system

e 220 associated duplicates
e 2,706 new determinations




IThe Brazilian Plant List 2010 and update

species total endemics
Fungi 3608 023
‘_ﬂllgae 3496 o2
Bryophyte 1921 273
Ferns and Lycophytes 1176 450
Gymnosperms 26 2
Angiosperms 31162 17630
Total 40989 18932
species total endemics
Fungi 5652 124
Algae 4677 197
Bryophvte 1526 292
Ferns and Lycophytes 1239 464
Gymnosperms 30 2
Angiosperms 32694 18365
Total 45818 19444

%
14,5
1,5
18,1
38,3
7,7
06,6
46,2

%
2.2
4,2
19,1
37,4
6,7
56,2
42,4



New system

« the new system was developed using the platform of
the Brazilian List

« Complex changes were needed to move from the list
Into the flora

- the platform was modified to include descriptions in
o the species and genus pages with a new ‘section’

‘7 « controlled field system based on a glossary to ensure
| direct generation of descriptions from caracters

chosen by the specialist -
. oW | r ' heend®” T '




Species distributed by genus

monoespecificos
com 2-9 3%

The current balance of genera in terms of species numbers
was obtained from the Brazilian List



CNCFlora: Main targets of the Global Strategy for Plant
Conservation — GSPC pursued by CNCFlora

GSPC

AGUIDE TO THE GSPC

ALL THE TARGETS, OBJECTIVES AND FACTS
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Target 1: Online list of the Brazilian flora.

Target 2: Assessment of the extinction risk of the known
Brazilian flora.

Target 7: In situ conservation of 75% of the threatened species.

Target 8: Ex situ conservation of 75% of the threatened species.

Target 15: Capacity building for plant conservation.

Target 16: A broad network established to accomplish the
Strategy objectives.
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WFO Council Meeting

4™ Council Meeting of the World Flora Online met at
the Instituto de Pesquisas Jardim Botanico do Rio de
Janeiro, Brazil, in October, 2015




BEPIFERAEZERRAZLER

o\ fiEF: BIfFieE, BRUIiH. EHE
%, BMERKN, EEEBRGGETES =M —1F,
HEHAE—xXBNFEEIE;

O ARMEZRRHLF: BETFI ZIEkENBEEIK
RHy; —BEGE, M"ESHET;
OHIE L ERIIIR, RGN EHBEAEF, 18
B X ¥F;

O F B ABMA A, EHIEH;
OHENA EE5RBREFER. MREFRIFEIRE
BFEVIEER, ZFEER.

ZRUaPr: 2% KN,
m%lJ’ jC'f’t;%E\‘\ ‘E}‘J;{LE%




.)—‘é C:

R AR AR

VEEIRRTHR: —4-i4E8. 90K : JIAFT, HK, JIIK
v AR —HHIEATFNK: FRERRREFN;
v HERETER: 2] RREEIRLEZFEENSII-CVH,
HFEFIE, BARIPXTFIE;

® NRLRK: IAERFMEN. ARG (BE.

R Xk (BAREFEFRAIE) « XESLMERAKIE
® i 751 X% o) 74 :

WHENE.. BUESIE

R KB

MA@

HFU—10E, BISEKIRER;

SKAFFRZR

BT



What is a virtual herbarium?

Specimen data and
Images

Public web
interface

Searchable

Focus on federal
specimens

Integrated with
non-federal data
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