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Moscow University Herbarium (MW)

• Founded ca. 1780
• The second largest herbarium in Russia
• Six staff members (science & technical)
• Part of the National Depository Bank of 

Live Systems initiative (launched by the 
Moscow University)

• No international loans due to custom 
regulations



Specimen Total

• 1,047,009 specimens (as of Nov 2018)
including:

• 955,640 vascular plants
• 81,369 bryophytes
• ca. 10,000 lichens

Stats update is available once a year.
Open cupboard showing
overcrowded shelves



Specimen Ranking

• 63rd in the world
• 24th among university herbaria

• 2nd in Russia (after Komarov Institute)

Stipa specimens from Eastern Europe



Taxonomic Outline

• 37,857 species (excl. historic collections)
including:

• 35,634 vascular plants
• 2,223 bryophytes

Types of ca. 3,000 taxa                             
are curated separately                       
(4,821 specimens).

A type specimen



Plant Taxonomy in
the Moscow University

60 new species of vascular plants were described by the 
Moscow University staff members in 2012-2016:

• Apiaceae: 15 species (M. Pimenov, E. Kljuykov, D. Lyskov et al.)
• Amaranthaceae s. l.: 11 species (A. Sukhorukov)
• Asparagaceae: 10 species (N. Vislobokov et al.)
• Amaryllidaceae s. l.: 9 species (A. Seregin)
• Apocynaceae: 2 species (Y. Alexeev)
• Cucurbitaceae: 2 species (M. Nuraliev)
• Polygonaceae: 2 species (O. Yurtseva)
• Thismiaceae: 2 species (M. Nuraliev)
• Molluginaceae: 2 species (A. Sukhorukov)
• Asteraceae, Centrolepidaceae,                            

Lophiocarpaceae, Orchidaceae,                                  
Triuridaceae: 1 species

Seychellaria barbata 



Geographical Scope: Vascular Plants



Moscow University Project
• Moscow University have received budget for foundation 

of the National Depository Bank of Live Systems.

• 4-year project (2015-2018).

• Five branches: 1) Plants; 2) Animals; 3) Fungi & 
Microbes; 4) Human Material; 5) Bioinformatics.

• Nine labs studying plants, including my lab (Moscow 
University Herbarium). 



Digitisation as a World Trend

Leiden (Netherlands)

Paris (France)

New York (USA)

Courtesy: Naturalis (L)

Courtesy: Paris Museum of Natural History (P)



Equipment or Services?

or



Digitisation:
Imaging as the First Step

• Only imaging at 300 dpi TIFF (JPG copy)
• Basic metadata from folders (ID, species 

name, area code)
• No label data
• Free full online access

Second phase of digitisation (September 2016)Second phase of digitisation (September 2016)

Typical folders with species names & area codes



Area Codes from Folders

←Area codes of Eastern Europe

↑ Area codes of Middle Asia



Metadata Production

Table showing presence of 11 specimens of Limonium 
dichroanthum (Rupr.) Ikonn.-Gal. from M3 geographical area
(Western Tian Shan).



Barcodes as an Accurate Counter

Eastern European collections:
• 338,940 specimens before barcoding
• 352,720 specimens after barcoding
• 13,780 increase (+4.07%)

Barcoding prior to scanning in 2015



Metadata Example

Stipa sibirica

Area S2
(Altai & Sayany)



Digitisation: Quick Geotagging

• Country names were used as geotags
• 756K specimens were geotagged using 

existing country names from folders
• 200K specimens were                  

geotagged manually                                  
in 2017-2019



Collection Growth Due to Digitisation

• Mean annual increase in 2005-2016 was 
15,100 specimens

• In 2016, we added                                     
22,013 specimens                   
(expeditions, old                         
collections, gifts,                          
exchange, etc.)

Specimen mountingSpecimen mounting



A dry plant holds

-morphological
-anatomical

-genetic
-chemical

information. A label holds

-geographical
-ecological
-historical
-material

information.

Herbarium Specimen



Biodiversity Informatics

Science (2000)

Marine Policy (1998)

A discipline on the crossing of
- biology
- geography
- computer science



Online Access Started in 2017 

• http://plant.depo.msu.ru/ (public access)
• Russian and English versions
• 786K specimens at 300 dpi (JPG)
• Automatic linking of the collection names with 

Catalogue of Life taxonomy
• No label data at that moment
• No geographical coordinates

http://plant.depo.msu.ru/


https://plant.depo.msu.ru/

Home page



Moscow Digital Herbarium Screenshots



https://plant.depo.msu.ru/open/

Alternative results page used for Google indexing



https://plant.depo.msu.ru/open/

Alternative specimen record used for Google indexing



Digitisation:
Label Capturing as the Second Step

• 5,000 labels were databased by September 
2017

• 796,508 partly captured labels by 3.09.2019 
(collector & date)

• 314,257 fully captured labels by 3.09.2019
• Original label language (no translation)
• 50% of labels captured by the commercial 

partner



Why We Really Need Label 
Capturing?

• M.I. NASAROW. Plantae gubernii 
Wladimiriensis.
Salix caprea × cinerea Wim.
Г. Меленки. На сыром месте по 
опушке леса.
26.05.1915. Собр. М. Назаров, № 
6518 
Все в один день, с одного куста.

• AUTOMATIC TRANSLATION: M.I. 
NASAROW. Plantae gubernii 
Wladimiriensis.
Salix caprea × cinerea Wim. Melenki. 
In a damp place along the edge of the 
forest. 26.05.1915. Coll. M. Nazarov, 
No. 6518 All in one day, from one bush.



Digitisation:
Georeferencing as the Third Step

• 5,000 labels were georeferenced by 
September 2017

• 420,749 georeferences by 3.09.2019:
– 216,952 precise manual georefs
– 203,797 automatic georefs based on collector/date 

matches

• N, E coordinates (+ uncertainty)
• 100% of georefs made by the herbarium team



Global Biodiversity
Information Facility (GBIF)

Courtesy: GBIF



The Largest Italian Dataset in GBIF

Courtesy: GBIF



Russia on GBIF Data Map

Courtesy: GBIF



World Herbaria Holdings
• 387 500 000 specimens 

are preserved in world 
herbaria (Thiers, 2019)

• 75 098 731 specimen 
records are indexed in 
GBIF, or 19,4%

• 34 826 192 specimen 
records have coordinates 
in GBIF, or 9,0%



World Herbaria in GBIF: 
75,098,731 Specimens

• The vascular plants collection (P) at the Herbariu… 5,426,095 
• MEL AVH data 5,071,904 

• Naturalis Biodiversity Center (NL) - Botany 4,824,298 
• Tropicos Specimen Data 4,668,829 
• The New York Botanical Garden Herbarium (NY) 3,266,213 
• NMNH Extant Specimen Records 2,952,134 
• Meise Botanic Garden Herbarium (BR) 1,424,986 
• PRECIS 1,117,942 
• Harvard University Herbaria: All Records 1,060,214 
• Phanerogamic Botanical Collections (S) 1,018,284 
• Moscow University Herbarium (MW) 1,001,832 
• EURISCO, The European Genetic Resources Search Cat… 956,422 
• Royal Botanic Gardens, Kew - Herbarium Specimens 921,988 
• Lund Botanical Museum (LD) 911,304 
• Royal Botanic Garden Edinburgh Herbarium (E) 866,672 



Some Essential Additions

2,3M records (California)

7,7M records (China)

At least 10M specimen 
records are not currently 
available in GBIF making the 
world’s total ca. 85,000,000 
databased specimens, or 22%



Records from Russia in GBIF:
a Big Bang in November, 2017

Courtesy: GBIF



MW Dataset in GBIF:
1,002,033 Records

Courtesy: GBIF



World Herbaria in GBIF: 
34,826,192 Georeferences

• MEL AVH data 4,667,925 

• Tropicos Specimen Data 3,125,919 
• Naturalis Biodiversity Center (NL) - Botany 1,488,255 
• The New York Botanical Garden Herbarium (NY) 1,021,598 
• PRECIS 903,698 
• Lund Botanical Museum (LD) 871,034 
• Vascular Plant Herbarium, Oslo (O) 584,762 
• Field Museum of Natural History (Botany) Seed Pla… 554,080 
• NMNH Extant Specimen Records 512,474 
• BRI AVH data 500,208 
• Moscow University Herbarium (MW) 412,188 
• Finnish Floristic Database (Finnish Museum of Natu… 397,381 
• Plantae of Costa Rica (INBio) 351,417 
• Natural History Museum (London) Collection Specime… 332,557 
• OEH Atlas of NSW Wildlife 328,787 



1. Australia's Virtual Herbarium

Courtesy: GBIF



2. Tropicos Specimen Data

Courtesy: GBIF



3. Naturalis Biodiversity Center 
(NL) - Botany

Courtesy: GBIF



4. The New York Botanical 
Garden Herbarium (NY)

Courtesy: GBIF



5. PRECIS

Courtesy: GBIF



6. Lund Botanical Museum (LD)

Courtesy: GBIF



7. Vascular Plant Herbarium, 
Oslo (O)

Courtesy: GBIF



8. Field Museum of Natural 
History (Botany)

Courtesy: GBIF



11. MW Dataset in GBIF:
412,062 georeferences

Courtesy: GBIF



GBIF Map for Vascular Plant 
Specimens

Courtesy: GBIF



The Age of e-Records in GBIF
All records: max. 125,640,610 in 2018

Herbarium records: max. 814,272 in 1985



Plant e-Records in GBIF:
1988, 1989 & 1990



Why There Are So Many New 
Records? New technologies!

GPS trackers on king penguins and
sea lions

GPS trackers on migrating birds
Courtesy: GBIF Courtesy: GBIF



Why There Are So Many New 
Records? Citizen science!

Courtesy: iNaturalist



iNaturalist Is Popular Both in 
Russia and Italy!

Courtesy: GitHub



iNaturalist Country Rankings
for Plants

All records (including unidentified and 
unlicensed)

• United States of America 6,293,954
• Canada   716,059 
• Mexico   486,909 
• South Africa   341,706 
• New Zealand   274,899 
• United Kingdom   206,630 
• Russian Federation   195,882 
• Italy   130,438 
• Taiwan   113,452 
• Australia   104,031 

Records in GBIF (identified, verified 
and freely licensed)

• United States of America 2,262,798
• Canada   293,885 
• New Zealand   184,462 
• Mexico   148,207 
• South Africa   138,320 
• Russian Federation   126,136 
• United Kingdom     67,320 
• Germany     47,009 
• Taiwan     46,896 
• Italy     45,732 



“Flora of Russia” on iNaturalist:
160,596 Records Added in 2019

Courtesy: iNaturalist



85 Regional Projects

Courtesy: iNaturalist



Herbarium Collections Are Still Vital 

Russia
64%

Italy
41%

China
90%

Brazil
97%

Courtesy: GBIF



Key Conclusion Notes
• World herbaria are growing constantly. Still!
• World herbaria are being rapidly digitized with current 

rate of digitization exceeding 22%.
• Herbaria are the major data source for plant e-records 

until 1989 in temperate zone and still in tropics.
• Herbarium collections are the only fully verifiable and 

universal source of plant records.
• Citizen science gives us tons of new data and we should 

start working with them.
• New recording techniques are complementing herbarium 

specimens, but not replacing them.



Main Collaborators
Moscow Digital Herbarium team “Flora of Russia” on iNaturalist team



Thank you for being
with me today!
Dr Sci Alexey P. Seregin

botanik.seregin@gmail.com


