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Introduction

Biological collections represent the basic data and knowledge infra-structure for scientific development in areas such as health, agriculture, environment, and industry. For centuries, scientists have been systematically registering their observations, depositing specimens, and publishing the results of their research. Great care has been taken to preserve books and journals but much of the primary data has been lost. From a practical point of view, the richest source of data is that available from specimens deposited in biological collections worldwide. International collaboration, which has always existed in taxonomy, is largely enhanced by on-line dissemination of data and information. Improving biological collections, through better taxonomy and conservation practices as well as digitization of data represent not only the preservation of important material but the possibility of reinterpretation of data in the light of today’s knowledge and technology, which may represent new advancements in science and sustainable development.
A broad survey was carried out in 2003 to study the theme “Data-sharing with Countries of Origin” (Contract no. GBIFS/OCB/2003/04)
. This study showed that collections were already working on digitizing their data and were willing to share this if properly acknowledged. Therefore, there already was a willingness to openly share data. This new survey focuses on Amazonian collections outside of the Amazon region. The 33 responses received from institutions around the globe highlight their interest in digitizing and making data available, as well as the need to establish partnerships with experts in taxonomy/systematics that can assist in the identification of materials.
An analysis on each collection was carried out based on the answers to the questionnaire and, when available, based on information available on the Internet.
Evaluation

The evaluation process was carried out based on the questionnaires answered by each institution and, when possible, further information was sought analyzing each web site. The existence or not of a GBIF node in the country was also considered as, in principal, if a node is in place, the technology to openly share data is available.

Argentina

Argentina joined GBIF in 2002 as an Associate participant. Seven (7) institutions serve data through GBIF (approximately 135,000 records). Two of these institutions answered the questionnaire. Argentina is establishing a national network of biological collections (Red Nacional de Colecciones Biológicas Argentina – RNCB
) as a GBIF node, using the protocol DiGIR.
Museo Argentino de Ciencias Naturales Bernardino Rivadavia (MACN), Herbario Nacional de Plantas Celulares

Holdings: 100 specimens of Algae, all georeferenced and 70 digitized (Excel), 32 of which are from the Amazon region.
Infrastructure: Inadequate hardware and software with adequate staff. Internet access through modem. 
Comments: The museum serves data to GBIF (a total of 40,292 records), so all data of interest to ABBIF could be serviced through the GBIF node in Argentina.
Website: www.macn.secyt.gov.ar/colnac/herbario.htm
Museo de La Plata, División Zoología Invertebrados - MLP
Holdings: non-arthropod invertebrates, Arachnida and Myriapoda. 230 digitized records of Molluscs, Platyhelmintha, Myriapoda

Infrastructure: Sufficient hardware and software, insufficient staff for data entry.

Contact: Cristián Ituarte (cituarte@fcnym.unlp.edu.ar)

Comments: This collection also serves data through GBIF (a total of 19,419 records), and as the case of MACN, all data of interest to ABBIF could be serviced through the GBIF node in Argentina.
Website: www.fcnym.unlp.edu.ar/museo/
Austria

Austria is an Associate Participant, having joined GBIF in September 2001, and has established its national focal point of GBIF
. Ten institutions serve over 2 million records through the GBIF’s portal. 

Natural History Museum Vienna, Dept. of Botany (W)

Holdings: The museum holds many historical collections including probably several thousand types. There are approximately 5.5 million records, with only 5,000 digitized. There are several ten thousand records from the Amazon region with several thousand types, but nothing has been digitized.

Infrastructure: The museum requires additional scanning and PC facilities and has inadequate staff (only 2 curators)

Contacts: Ernst Vitek (ernst.vitek@nhm-wien.ac.at) & Anton Igersheim

Comments: This herbarium is part of the Virtual Herbaria Austria. 4 herbaria have added data to the system which has approximately 45,000 records on-line. This initiative is being partially funded through GBIF's DIGIT program. It would be interesting to establish a digitizing program of Amazonian specimens. The Museum is a GBIF data provider and serves almost 8 thousand records through the network.
Website: herbarium.botanik.univie.ac.at/database/search.php
Belgium

Belgium is a voting participant, having joined GBIF in February 2001. The Belgian Biodiversity Platform
 is the Belgian node of GBIF and is serving over 160,000 records.
National Botanic Garden of Belgium, Dept. Spermatophyta-Pteridophyta and Dept. Bryophyta-Thallophyta, Herbarium BR

Holdings: The herbarium holds ca. 3 million specimens of all plant groups including Fungi. Although it is world wide herbarium, it is specialized in Central Africa and South West Europe but holds also important historical collections of the New World, esp. Mexico [e.g. Galeotii, Pringle], Costa Rica [e.g. Pittier & Durand, Tonduz] and the Amazon Region [e.g. Tonduz, Funck and Schlim (Venezuela), Claussen (Brazil), Glaziou (Brazil), the Herbarium Martii and important sets of duplicates of Bang, Mandon and Spruce]. The Martius herbarium holds between 200,000 and 300,000 specimens representing about 60,000 species, of which 24,000 are from the Amazon and 11,000 from Central & South America. The Herbarium Martii was one of the main collections used to produce the 'Flora Brasiliensis'. BR holds more than 200,000 specimens from the Amazon region, of which 2,000 are digitized, but none are georeferenced. The number of type specimens for the Amazon region is estimated to be between 6.000 and 10.000. Of the ca. 3 million specimens; 200,000 are databased, 30,000 imaged, and 100,000 georeferenced, at least 45,000 are nomenclatural types. Fungi are 100% digitized and plants only 2%. The software used are BGBASE, Progress (Fungi), and Microsoft Access.
Infrastructure: The herbarium requires more server storage capacity and additional staff. They especially require expertise with knowledge of the Neotropics.
Contact: Piet Stoffelen (stoffelen@br.fgov.be)

Comments: The institution is open to collaboration. It would be important to establish collaborative programs with Amazonian countries to database data from the Amazon (~200,000 specimens). The herbarium serves the Martius collection data through the Belgium GBIF node.
Websites: fungi:ww.br.fgov.be/RESEARCH/COLLECTIONS/HERBARIUMS/FUNGI/SURVEY/index.html 
vascular plants: projects.bebif.be/enbi/martius 

Bulgaria

Bulgaria is an associate participant of GBIF since August, 2001 and holds a GBIF node, BULBIONET (BULgarian BIOdiversity NETwork). They are not yet providing data through the GBIF portal.
National Museum of Natural History, BAS (NMNHS), Fossil and Recent Birds Dept. (FRBD - NMNHS)

Holdings: The museum was established in 1889 and holds specimens collected 140 years ago. Over 250 specimens of 60 species are referred to as extinct, endangered or vulnerable. The collection has 31,029 specimens. Nothing has been digitized. 400-500 records are from the Amazon region.
Informed infrastructure: The museum requires one computer and 1 person for data entry.

Contact: Zlatozar Boev (boev@nmnh.bas.bg)

Comments: GBIF could look into this collection and analyze its holdings. As the resources requested are very small, it might be interesting to help the collection in digitizing its data.

Website: www.nmnh.bas.bg/
Denmark

Denmark is a voting participant since January 2001, and has structured the Danish Biodiversity Information Facility (DanBIF)
 as a National Node of GBIF. DanBIF serves over 250,000 records through the GBIF portal.
Copenhagen University, Institute of Biology, Dept. Microbiology

Holdings: The department holds fungal specimens from Ecuador. There are more then 10,000 digitized records using FileMaker.
Comments: The responses to the questionnaire were incomplete, with no indication as to protocols and standards used. The on-line system is very interesting, with a lot of images and an identification key, but does not include information about any counterpart in Ecuador. This group should be contacted to evaluate how this data could be served through GBIF and ABBIF.
Contact: Thomas Læssøe (thomasL@bi.ku.dk)

Website: www.mycokey.com/Ecuador.html
University of Aarhus, Herbarium (AAU)

Holdings: The herbarium holds 750,000 specimens worldwide including those from Ecuador, Peru, Bolivia and Colombia. 118,000 records are digitized and georeferenced. 60,000 records are from the Amazon region, of which 41,200 are digitized and georeferenced (41,000). 100% of the records from Ecuador are databased and available through GBIF. Standard and protocol used are DarwinCore, and DiGIR)

Contact: Finn Borchsenius (finn.borchsenius@biology.au.dk)

Comments: The herbarium received an award (GBIF DIGIT 2004) to digitize data and to set up Danish herbaria as data providers to GBIF. This herbarium today serves almost 12,000 records and the Danish Biodiversity Information Facility over 250,000 through GBIF. We recommend that ABBIF should filter the data directly through GBIF. A search for "Ecuador" carried out in January/2006 retrieved 96,640 records.
Website: herb42.bio.au.dk:591/AAUbase/
Estonia

Estonia is a voting participant, and although it hasn’t an established node, the Institute of Zoology and Botany of the Estonian Agricultural University is serving 439 records through GBIF’s portal.

Estonian Agricultural University, Institute of Agriculture and Environment

Holdings: The institute holds Geometridae of the world including from French Guyana, Venezuela, and Ecuador. There are 8,000 records from the Neotropical region, 200 of which are digitized (Excel), and none are georeferenced. There is no information on-line.
Infrastructure: The institution has sufficient hardware, software, and staff.
Contact: Jaan Viidalepp (jaan@zbi.ee)

Comments: The institution states that it is willing to participate in ABBIF but doesn't indicate any specific needs and can't be automatically linked to the network. Perhaps this would be the case for GBIF node in Estonia to offer a data commons space for deposit of data. 
France

France is a voting participant but also hasn’t set up a GBIF node. Three (3) institutions are serving over 600,000 records to GBIF’s portal.
Although French Guiana is an overseas Department of France and, consequently, is politically a part of Europe, it is located in South America and for this reason information sent by the Herbier de Guyane (CAY)was included in the report on the network’s architecture concerning the countries of the Amazon region. In any case, due to the importance of its holdings for the Amazon region, basic data on CAY will be reproduced on this report.

The “Herbier de Guyane (CAY), a Center of the Institute de Recherche pour le Developpment (IRD) in Cayenne answered the questionnaire. The herbarium houses approximately 160,000 vascular plant, bryophyte, and fungal specimens collected in the Guiana’s area, mainly in French Guiana, more than 125,600 of which are digitized in the AUBLET2 database (2,500 with digitized images), ca. 90,000 georeferenced. Of the 160,000 specimens, 452 are nomenclatural types. IRD is a member of the “Flora of the Guianas” consortium. Moreover, the Herbarium contributes to the “Flora Neotropica” program (New York Botanical Garden) and to the “Checklist of the vascular plants of the Guayana Shield” (Smithsonian Institution, Washington DC). Of the 160 thousand specimens, 125,600 (78.5%) are digitized and 90,000 (56%) are georeferenced. The database software used is Oracle and the data model RIHA (Réseau Informatique des Herbiers Africains) that is compatible to ABCD. Biocase is used as a communication protocol  The data is freely available on-line at http://www.cayenne.ird.fr/aublet2/ and the herbarium also serves data through gbif (123,634 records). 

Laboratoire Dynamique de la Biodiversité, Université Paul Sabatier, Naturhistorisches Museum Wien

Holdings: The collection is still housed in Toulouse University with the exception of types. They hold Ephemeroptera from French Guyana. There are 1000 digitized records (Excel) not on-line

Informed infrastructure: The questionnaire indicates that the institution has sufficient hardware, software, and staff.
Contact: A.Thomas (alain3d@cict.fr) & Y. Dominique (y.dominique@epoc.u-bordeaux1.fr

Comments: The institution indicates that it is willing to participate in ABBIF but does not indicate any specific needs and cannot be automatically linked to the network. Perhaps this would be the case for GBIF or ABBIF to offer a data commons space for deposition of data.
Museúm National d'Histoire Naturelle, Herbier Unité taxonomie et Collection - Dept Systematique et Evolution

Holdings: Relevant to the Amazon region, the herbaria holds collections of Humboldt-Bonpland, A. de St. Hilaire, Alexandre R. Ferreira, A. Glaziou, Gaudichaud, Poeppig, among others. The collection includes phanerogams, cryptogams, fungi, and lichens. There are 10 million records of which 500,000 are types. 520,000 records have been digitized and 81,000 georeferenced. There are 500,000 records from the Amazon Region, of which only 18,000 are digitized.

Infrastructure: The collection has insufficient hardware and staff for digitization and for making information available via the Internet. However, financial resources would be required to employ staff to digitize specimens and additional hardware to hold the data.
Contact: Odile Poncy (Curator American Plants)

Comments: This is a very important collection with only 3.6% of its holdings digitized. The online information system seems to have all the necessary elements for data sharing through interoperable systems. The Museum is a GBIF data provider and serves almost 600,000 records to the network. It would be very important for both GBIF and ABBIF to have a digitization project with this herbarium.

Website: www.mnhn.fr/base/sonnerat.html 
Germany

Germany is a voting participant and has structured GBIF – Deutschland
, as its node. Germany serves over 5 million records to the GBIF portal.

Botanic Garden and Botanical Museum Berlin-Dahlem, Freie Universität Berlin, herbarium Berolinense

Holdings: The herbarium holds 3.5 million specimens, 296,000 of which are digitized and 145, 000 georeferenced. The total amount of records from the Amazon region is unknown to the herbarium. There are 5,600 digitized records from Brazil 1,700 of which are georeferenced, including 1,950 high resolution images.

Informed infrastructure: The herbarium requires personnel for digitization, georeferencing, quality control; and for curatorial and technical tasks.
Contact: Walter Berendsohn (w.berendsohn@bgbm.org)

Comments: Several datasets are offered through GBIF (over 150,000 records) and BioCASE. Standard and protocol used are ABCD and BioCASe. This herbarium should receive support for the digitization of its holding. ABBIF should filter data through GBIF.
Website: www.bgbm.org/BioDivInf/databases.htm
Botanische Staatssammlung München, Dept. Vascular Plants

Holdings: This is a state herbarium with 2.5 million specimens from all plant and fungal groups and areas. It includes approximately 7,000 species and 25,000 specimens from the Martius expedition, and the herbarium of P. von Luetzelburg (1910-1938) with the Amazonian Colombian border expeditions of General Rondon, and Amazonian collections by Prance, Krukoff, and Kubitzki. 1.5 million records are of vascular plants, but only 6,000 are digitized and georeferenced. Approximately 25,000 records are from the Amazon region, but only 200 have been digitized and georeferenced. There are 330,000 records of fungi, 25,000 digitized and georeferenced. Very few of these records are from the Amazon region. There are 150,000 records of algae, 25,000 of which are digitized and georeferenced, but none are from the Amazon region. As to lichens, there are 250,000 records, 3,200 digitized and georeferenced and perhaps 2,000 records are from the Amazon region but maybe only 50 are digitized and georeferenced. As to Bryophytes, there are 300,000 records but nothing has been digitized or georeferenced and there aren’t any records from the Amazon region.

Infrastructure: This department considers itself understaffed at all levels, stating that there is no tenured IT staff. 
Contact: Hans-Joachim Esser (esser@bsm.mwn.de - Vascular Plants);
Dagmar Triebel (triebel@bsm.mwn.de - GBIF-D Mycolocy Node Manager)

Comments: München is a GBIF dataprovider, serving over 30 thousand records to the network, and adopted ABCD and BioCASE as standards. Amazon basin biodiversity data is a priority and is stated as a research focus of Munich's scientific staff. They hold important vascular plants' collection from the Amazon (quantity, historical significance, types) and have expertise in Amazonian Euphorbiaceae, Melastomataceae, and Siparunaceae. Besides recommending data integration with ABBIF possibly through GBIF, it would be interesting to study future collaboration with specialists from Amazonian countries associated with a digitization project of Amazonian vascular plants.

Website: www.botanischestaatssammlung.de/projects/coll_online.html
Museum für Naturkunde Berlin, Zoology/Ornithology

Holdings: This is a large ornithological collection of the 19th century of the Amazon region (collectors: Sello, von Hoffmannsegg, Olfers). There are 200,000 records, 20,000 of which are digitized, but not georeferenced. 5,000 records are from the Amazon region, 500 are digitized in a SQL database. There is no information on-line

Infrastructure: The museum requires personnel for technical work in the collection

Contact: S. Frahnert (sylke.frahnert@museum.hu-berlin.de)
Comments: The museum is a GBIF data provider and serves approximately 3,000 records. It might be interesting to include this institution in a digitizing program.
Latvia

Latvia is not a GBIF member.
The Entomological Society of Latvia

Holdings: Coleoptera (Anthicidae) worldwide. There are 50,000 records, all digitized (Excel) and georefenced, 500 of which are from the Amazon region. There is no information on-line

Infrastructure: The society indicates that it has sufficient hardware, software, and staff.
Contact: Dmitry Telnov (telnov@parks.lv)

Comments: It is willing to participate. As all records are digitized but not on-line, perhaps this would be the case for GBIF to offer a data commons space for deposit of data

Website: www.lubi.edu.lv/les/kafernieki.htm
Netherlands

The Netherlands are voting members and joined GBIF in February, 2001. They have structured the Netherlands Biodiversity Information Facility - nlbif
 which serves over 2 million records to GBIF’s portal.

Centraalbureau voor Schimmelcultures (CBS)

Holdings: This collection holds 46,000 filamentous fungi and yeasts, and 15,000 specimens from the herbarium. Its status in June, 2005 was all fungi and yeasts and 12,000 herbarium specimens digitized. No material is georeferenced. Expectations were that the holdings would be fully digitized by the end of 2005. 5,000 fungi and yeast cultures and 500 digitized specimens are from South America. 

Infrastructure: The institute indicates that it has sufficient hardware, software, and staff, but not enough time for new projects.
Contact: Gerrit Stegehuis (stegehuis@cbs.knaw.nl)

Comments: CBS uses DarwinCore & CABRI as data models and DiGIR protocol and are willing to participate. They are a GBIF data provider and serve more than 35,000 records to the network. ABBIF could filter data through GBIF.
Website: www.cbs.knaw.nl
Poland

Poland is an associate participant and joined GBIF in March, 2001. They have established a GBIF node
 and nine (9) institutions are serving approximately 80,000 records to the GBIF portal.

Polish Academy of Sciences - Institute of Systematics and Evolutions of Animals, Dept. of Invertebrate Zoology (IZ)

Holdings: The collection has Lepidoptera from Brazil, French Guyana, Peru. There are 12,000 specimens that have not been databased and most have not been identified. Part of the Microlepidoptera (Tortricidae) are identified and could be databased. 
Informed infrastructure: Hardware and software are considered insufficient, but the staff (2 technicians) is considered adequate.
Contact: Lukasz Przybylowicz (lukasz@isez.pan.krakow.pl)

Comments: They offer facilities for visitors to database Tortricidae and Arctiidae.
Website: www.isez.pan.krakow.pl
Portugal

Portugal is a voting member and joined GBIF in 2001. It does not have a node and is not serving data to the GBIF portal.
Jardim Botânico - Museu Nacional de História Natural, Universidade de Lisboa, Herbário de Alexandre Rodrigues Ferreira

Holdings: This herbarium holds the collection of Alexandre Rodrigues Ferreira when he traveled to Brazil between 1783 and 1793. This collection has 1187 angiosperms, 69 pteridophytes, and 4 algae, but nothing has been digitized or georeferenced.

Infrastructure: Insufficient hardware, software, and staff. Specimens require revision and identification.

Contact: Ana Isabel D. Correia (aicorreia@fc.ul.pt)

Comments: This may be another case of promoting collaboration with Brazilian specialists and offering a data commons space for data deposit.
Website: www.www.jb.ul.pt/
Spain

Spain is a voting member and joined GBIF in February, 2001. The Spanish GBIF Node
 is in place and serves over 600,000 records to the portal.

Museu Darder d'História Natural de Banyoles

Holdings: The museum was founded in 1916 and has a small collection with fish (2), reptiles (5), birds (<100), mammals (<18), and insects (168) all digitized and 124 are georeferenced. There are 250 specimens from the Amazon. The database is not on-line.

Informed infrastructure: insufficient staff

Contact: Georgina Gratacós i Teixidor (mdhn@ajbanyoles.org)

Comments: If these holdings are of interest to GBIF or ABBIF perhaps the easiest/fastest solution would be to offer a data commons space at the GBIF node in Spain, where the data can be deposited.

Website: www.banyolescultura.net/mdhncat.htm 
Sweden

Sweden joined GBIF in February, 2001, is a voting participant and holds a GBIF node
.
The Swedish Museum of Natural History

The Swedish Museum of Natural History is serving over 6 million records through GBIF’s portal. As standards they are using DarwinCore and DiGIR. Amazonian data can therefore be served to ABBIF through GBIF.
Ichthyology Collection, Department of Vertebrate Zoology (NRM)
Holdings: The fish collection holds 50,000 records, 41,000 of which are digitized and 6,000 georeferenced. Amazonian collections come mostly from Peru and some from Venezuela, Brazil, Colombia, and Bolivia. There are 5,000 digitized records from the Amazon region, 3,000 of which are georeferenced.
Informed Infrastructure: Sufficient hardware and software and adequate staff.
Contact: Sven O. Kullander (sven.kullander@nrm.se)
Comments: The collection uses the Artedian (MS-Access) and is interoperable with Fishbase and GBIF, using DarwinCore and DiGIR. As to access to data, it restricts the access to its work in progress and is willing to collaborate with ABBIF.
Website: http://www.nrm.se/ve/pisces/
Department of Invertebrate Zoology
Holdings: The collection holds about 560,000 records, 14% of which are digitized (78 thousand). There are only 296 records from Amazon countries (not necessarily of the Amazon region). 
Infrastructure: Sufficient hardware and software and adequate staff
Contact: Elizabeth Watson (elizabeth.watson@nrm.se)
Comments: The collection is using FileMaker Pro and DarwinCore and DiGIR as standards. Digitized data is available on-line through GBIF. As is the case of the Fish collection, access is only restricted in the case of work in progress.
Website: http://www2.nrm.se/ev/welcome.html.en
Bryophytes
Holdings: The collection has 706,000 records of which 100,000 are digitized. There are 3,236 digitized records from Amazon countries, and they hold about 400,000 specimens from South and Central America and from the Caribbean. There are about 25,000 type specimens and a separate Ecuador herbarium with about 35,000 specimens.
Informed Infrastructure: sufficient hardware and software and adequate staff.
Contact: Elizabeth Watson (elizabeth.watson@nrm.se)
Comments: This collection has significant material for South and Central America and from the Caribbean. They don’t indicate what standards are being used, but they serve their data to GBIF, so there shouldn’t be any problems with interoperability. As is the case with the other collections of Swedish Museum of Natural History, access is only restricted in the case of work in progress.
Website: http://www2.nrm.se/kbo/welcome.html.en
Lichens

Holdings: There are 295,000 records of which 100,000 are digitized. There are 2,652 digitized records from Amazon countries. 
Infrastructure: Sufficient hardware and software and adequate staff

Contact: Elizabeth Watson (elizabeth.watson@nrm.se)

Comments: All digitized records are served through GBIF’s portal.
Website: http://www2.nrm.se/kbo/saml/lavkoll.html.en 
Botanical Museum, University of Lund
Holdings: The Botanical Museum (LD) holds 2.5 million specimens, mostly vascular plants but also lichens, mosses, fungi and algae. 175,000 records are digitized, of which only 362 records are from Amazon countries (not necessarily from the Amazon region). Access to data is protected in the case of work in progress.
Infrastructure: Sufficient hardware and software and adequate staff.
Contact: Elizabeth Watson (elizabeth.watson@nrm.se)

Comments: Although there are only very few digitized records from Amazon countries, there are a number of types, with digitized images. This may be important data to be integrated to ABBIF.
Website: http://www.biomus.lu.se
Gothenburg Herbarium (GB)
Holdings: This herbarium has focused on exploring the Neotropical flora, mainly the flora of Ecuador. They hold 1.6 million records, of which only approximately 100,000 are digitized. This data is not available on-line.
Infrastructure: no information was offered.
Contact: Elizabeth Watson (elizabeth.watson@nrm.se)

Comments: The contact person is Elizabeth Watson from the Swedish Museum of Natural History. The best strategy for access of this important data is most probably through the GBIF portal.
Website: http://www.systbot.gu.se/ 
Switzerland

Switzerland is an associate participant and joined GBIF in February 2001. It established GBIF Switzerland
 and the country serves approximately 50,000 records to the portal.
Muséum d'histoire naturelle (MHNG), Dept. herpetology and ichthyology

Holdings: The department holds specimens of freshwater fish, amphibians, and reptiles and their parasites. Nothing has been digitized. They have a checklist of pseudoscorpians of South America. The questionnaire does not indicate the size of the holdings.
Infrastructure: They require one student to digitize Amazonian fauna

Contact: Volker Mahnert (volker.mahnert@mhn.ville-ge.ch)
Comments: There is an interest in cooperating as a data provider. The answers and the web site seem to indicate that a lot of resources would be necessary to make this possible as nothing has been digitized. As there is no indication as to the size of the holdings, it is difficult to evaluate.
Website: www.ville-ge.ch/musinfo/mhng/
Natural History Museum Bern, NMBE
Invertebrate Dept.
Holdings: The collection holds 1.7 million insect and 1.2 mollusk specimens. The actual state of inventoried specimens include: 250.000 insects and spiders, 150.000 mollusks. The museum holds the collection assembled by Emílio Augusto Goeldi and collaborators in Brazil (1894-1910). They hold 9,500 insects, mainly Coleoptera, Lepidoptera, and Hymenoptera - among them 90 Ducke type specimens. All records are digitized, not georeferenced and are available in Excel on request.
Vertebrate Dept.
Holdings: They hold the collection assembled by Emílio Augusto Goeldi and collaborators in Brazil (1894-1910). There are 3,600 vertebrates, mainly birds & mammals. All records are digitized but not georeferenced. Excel lists are available on request.

Infrastructure: They do not have specialists in neotropical fauna.
Contact: Marcel Güntert (marcel.guentert@nmbe.unibe.ch)
Comments: This would be an interesting museum for GBIF to contact as a data provider. They hold their data in an oracle database. No information is offered as to standards or protocols. If they do not wish to disseminate their data themselves, maybe Amazonian data could be stored in a data commons service held by ABBIF.

Website: www.nmbe.ch
UK

The United Kingdom is a voting participant, having joined GBIF in August, 2001. They have established a National Biodiversity Network
 as the GBIF node and are serving over 11.6 million records to the GBIF portal.

Royal Botanic Gardens, Kew, Herbarium

Holdings: Kew holds 7 million specimens (plant & mycological diversity), 350,000 of which are types. They have significant collections from Guyana (formerly British Guyana), but only a small portion of the Amazon specimens have been digitized - specimens collected by Richard Spruce from 1849 to 1864 in Peru (2902 records) and Ecuador (4081 records). They don't have an idea of the total number of specimens from the Amazon.

Infrastructure: Kew requires hardware and staff for new digitization and databasing projects. As to standards, they have adopted HerbCore, and use Microsoft Access.
Contact: William Milliken (w.milliken@kew. org)

Comments: The institution is open to digitize Amazonian collections if funded through a project. This would certainly be an important partnership for ABBIF. Kew serves over 85,000 records through GBIF.
Website: internt.nhm.ac.uk/jdsml/research-curation/projects/spruce/index.dsml

School of Geography, University of Leeds, RAINFOR project (Amazon Forest Inventory Network)

Holdings: This is not a collection but a collaborative scientific project assembling permanent plot data. Its objective is to monitor the biomass and dynamics of Amazonian forests. According to the questionnaire they have data on phanerogams, but it is not available on-line.
Infrastructure: They require investment in data basing and data management for the project and at individual Amazonian institutions.
Contact: Tim Baker (t.r.baker@leeds.ac.uk)

Comments: This project apparently does not have a plan for disseminating data or a policy for data sharing. There are links to project documents and publications but no access to data. At this point, it would be difficult to interact with the project.
Website: www.geog.leeds.ac.uk/projects/rainfor/index.html
USA

The USA is a voting participant and jointed GBIF in January, 2001. They have structured a US GBIF node
 at NBII (National Biological Information Infrastructure) and serve over 30 million records to the GBIF portal.
ant.base

Holdings: 11,833 species; online digital library with more then 4,000 publications on ant systematics. There are basically two sources of data: distribution and specimen description that is extracted from legacy publications; and input of data matrices from field surveys - Ants in the Neotropics. There are 80,000 pages of publications and they are using DarwinCore and DiGIR.
Infrastructure: The project requires one additional programmer; resources for OCR-ing existing publications and data extraction.
Contact: Donat Agosti (agosti@amnh.org)

Comments: Antbase is being built and maintained at the American Museum of Natural History (Donat Agosti) and the Ohio State University (Norman F. Johnson) (Also see additional information below).
Website: antbase.org/ 

Ohio State University C.A. Triplehorn Insect Collection, Dept. Entomology

Holdings: Taxonomic name service for hymenoptera (180,000 names - collaborate with ITIS), DiGIR interface for all specimen records. They hold 100,000 digitized records of hymenoptera, 95% of which are georeferenced. 26,648 records are from the Amazon of which 25,746 georeferenced.

Infrastructure: They require support for a programmer (PL/SQL, Perl) and personnel for data entry.

Contact: Norman Johnson (johnson.2@osu.edu)

Comments: They are responsible for maintaining an ant name server and specimen data (extraction project and leaf litter ant surveys). “Ants” are an interesting theme for ABBIF to explore (see item “Themes”). Ohio State University Insect Collection is a GBIF data provider with almost 115,000 records.
Website: iris.biosci.ohio-state.edu/hymenoptera/

Fairchild Tropical Botanic Garden, Herbarium

Holdings: The herbarium’s specialty is native plants of Florida and the West Indies. It has recently expanded its scope to plants from all tropical regions. It holds 165,000 records, 52,000 of which are digitized, 3,454 georeferenced. There are between 2 and 3,000 specimens from Amazon, 135 of which are digitized.
Contact: Lauren Raz (lraz@fairchildgarden.org)

Comments: Data is compatible as they have adopted Darwin core & DiGIR and they are willing to share data. They already are a GBIF data provider with 93,000 records. Amazon data could be filtered for ABBIF.
Website: www.virtualherbarium.org
Field Museum, Division of Mammals

Holdings: The mammals division holds 182,000 digitized records worldwide 170,000 of which are georeferenced. 22 thousand digitized records are from the Amazon region, 21,000 of which are georeferenced.

Contact: Bruce Patterson (bpatterson@fieldmuseum.org)

Comments: Field Museum serves almost one million records through GBIF, who could create filters to serve data to ABBIF.
Website: fm1.fieldmuseum.org/collections/search.cgi?dest=mml

Harvard University, Museum of Comparative Zoology (MCZ)

Holdings: The MCZ holds 10 scientific collections with 21 million specimens, 12 million records, 900,000 of which are digitized and 200,000 georeferenced. 22 thousand are from the Amazon region and only 8,000 are digitized and 6,200 are georeferenced. They hold important historical material collected from the Amazon by Louis Agassiz and party on the Thayer Expedition (1865-66),
Infrastructure: personnel for data entry of catalogued data

Contact: Linda Ford (lford@oeb.harvard.edu)

Comments: MCZ serves almost 700,000 records through GBIF, so it would be interesting to filter its data to ABBIF through GBIF. It would also be interesting to study a digitizing program of the records from the Amazon region. Online collections available include fish, herpetology (amphibians and reptiles), invertebrates, invertebrate paleontology, mammals, mollusks, and birds.
Website: collections.oeb.harvard.edu/

IUCN/SSC-CI/CABS Biodiversity Assessment Unit

Holdings: Databases available: Global Amphibian Assessment and IUCN Red List. Incomplete databases: fish, reptiles, and insects (25% digitized). The contact person informed that the Global Mammal Assessment is also complete. 
Contact: Simon Stuart (simon.stuart@iucn.org

Comments: IUCN is an important institution to liaise with. In our search for the Global Mammal Assessment we only found explanatory texts. Apparently no online database is available. IUCN is heading the Conservation Commons Initiative (www.conservationcommons.org) and aims at making its data freely and openly available. It would be important for GBIF (and ABBIF) to study means of making their systems interoperable.
Website: www.globalamphibians.org; www.iucnredlist.org
Missouri Botanical Garden (MO)
Herbarium
Holdings: MO holds 5.6 million specimens, 5.2 million vascular plants and 450,000 bryophytes, of which 42% are digitized. Its Tropicos database system has 978,000 scientific names, 2,677,000 specimen records of which 1,299,000 are georeferenced. There are 887,000 digitized records from the Amazon Region, 559,000 of which are georeferenced.

Contact: James Solomon (jim.solomon@mobot.org)

Comments: MO received grants (GBIF DIGIT 2004) for georeferencing and imaging over 200 thousand Mesoamerican Vascular Plant Specimens. They are a GBIF data provider and serve almost 2 million records to the network. It would be important that this data be filtered for ABBIF.

Website: www.tropicos.org
CEEB - Ethno and Economic Botany
Holdings: CEEB is indexing collections of Ethno- and Economic Botany around the world and aims at setting standards, databases, and to disseminate information on-line. Some data is available on-line for only some collections and only through individual institutions.
Infrastructure: They state that they require support for the network.
Contact: Jan Salick, Curator of Ethnobotany (jan.salick@mobot.org

Comments: This is an interesting initiative to follow as the theme is of great interest for the region. Serving data to the network may be achieved through the existing infrastructure in the herbarium.
Website: www.ceeb.info
New York Botanical Garden, Herbarium

Holdings: The herbarium holds 6.5 million specimens of all plant groups and fungi. Of the vascular plants, 925,000 are from South America, 550,000 from Brazil and 330,000 from Amazonian Brazil. Approximately 800,000 records have been digitized and are available online. Of these about 200,000 are georeferenced. Of the 330,000 records from the Amazon region, 82,500 are georeferenced. There is a large backlog of unidentified Neotropical plant specimens because of the Flora Amazônica project the Garden led in the 1970s and 1980s (rough estimate: is 8,000 specimens).
Infrastructure: They require students to identify specimens in the backlog. The number of students possible depends on how much supervision/training they would need -as the herbarium, at the moment, only has one staff member who oversees the entire visitor program. 

Contact: Jacquelyn Kallunki (jkallunki@nybg.org) & Barbara M. Thiers (bthiers@nybg.org)

Comments: The digitized data can be immediately integrated through interoperable links as NYBG already serves GBIF with over 200,000 records. A collaborative project for identifying and digitizing backlog from the Amazon is recommended. According to information offered the groups for which they don't have specialists, and for which there are likely to be specimens in need of identification, are Aquifoliaceae (Ilex), Celastraceae (Maytenus), and Nyctaginaceae. While they do have specialists for some genera of Poaceae, Cyperaceae, and legumes, there are probably some specimens of these families in the backlog, such as Scleria in the Cyperaceae and legumes from Acre collected since Rupert Barneby's death in 2000. If there are graduate or post-graduate students with expertise in the Amazonian taxa of these groups, they certainly could make a contribution by identifying them. There are also unidentified specimens filed at the end of each family in the herbarium itself. The large families, such as Poaceae, legumes, Cyperaceae, are bound to have many undetermined specimens that would be much more useful when catalogued if they are accurately identified. Their virtual herbarium holds important on-line specimen catalogues such as: Neotropical Flora and Mycota Catalog; Neotropical Lecythidaceae Catalog; Ericaceae of Ecuador, Flora and Mycota of Acre, Brazil, and Plant Diversity of Central French Guiana (among many others).

Website: sciweb.nybg.org/science2/VirtualHerbarium.asp

Univ. California, Berkeley, Museum of Vertebrate Zoology (MVZ), Mammal Collection
Holdings: The mammal collection of the museum holds 215,900 specimens of mammals, with approximately 5,500 from the Amazon. All records are digitized and georeferenced, and are accessible on-line through mvz.berkeley.edu and MaNIS (dlp.cs.berkeley.edu/manis/).
Contact: James Patton (Patton@berkeley.edu)

Comments: The Museum of Vertebrate Zoology is a GBIF data provider, serving about 650 thousand records.
Website: mvz.berkeley.edu

Analysis and Recommendation
There is a lot of digitized data available that, once ABBIF is structured, would only require to be integrated into the system. The table below shows the number of records and taxons collected in Amazon countries available through GBIF on January 27, 2006.
	Country
	records
	taxa

	Bolivia
	176,676
	24,169

	Brazil
	211,886
	37,991

	Colombia
	203,922
	29,832

	French Guiana
	55,299
	5,489

	Guyana
	57,828
	7,366

	Peru
	312,322
	32,102

	Suriname
	30,763
	5,012

	Venezuela
	123,257
	21,498

	Total
	1,171,953
	163,459


These records are not all from the Amazon region, but the table gives an idea as to the possibility of very quickly serving data and of the necessity to establish partnerships to increase the amount of data available.

Data from large scientific expeditions in the past are practically all held in museums and herbaria in Europe. US collections also hold a large amount of specimens collected in South America (including the Amazon region) which are fundamental for building the Amazonian Basin Biodiversity Information Network. Just to compare the magnitude of the data housed in collections outside of the Amazon region, the total number of specimens in Brazil’s more than 100 active herbaria is estimated as being 5 million. Individual herbaria such as Kew, Harvard, Missouri, New York, and France, each individually, hold more then that. Table 1 presents a summary of the holdings of these collections.

All collections that answered the questionnaire are willing to share data, and hold over 65 million records, less than 4% of which are from the Amazon region. Even so, there are over 1 million digitized records (more than 70% are georeferenced) which could relatively quickly be made available on-line. In fact, most of this data is already available on-line and would require an integration mechanism. Of the 16 countries that hold the collections that answered the questionnaire all, with the exception of one, are either voting or associate participants of GBIF and fourteen provide data to GBIF’s portal.

The results presented also show a number of smaller collections wishing to make their data available requiring hardware, software or just expertise. In these collections, the percentage of records from the Amazon region is very small, and it may be difficult to justify a project based on the digitization of less then 500 records. It would be important for GBIF to analyze their holdings to see whether seed money through digitization grants could integrate these collections to the network. In some cases it would be important if GBIF and its nodes studied the possibility of holding a commons data space where providers could, through a password controlled interface, deposit, control, and make their data available. A technical solution for this is already available in the form of the GBIF Data Repository Tool (DRT). The DRT allows individual scientists to upload their datasets which are in document format, such as a spreadsheet. From there they automatically become parsed, validated, and entered into a database connected to an embedded DiGIR provider.
There are specific collections that could be quickly integrated such as:
· Department of Microbiology, Institute of Biology, Copenhagen University – with 10,000 digitized records of fungal specimens from Ecuador;

· AAU Herbarium from the University of Aarhus, with a digitization process in place, already providing data through GBIF, with 60,000 specimens from the Amazon (70% digitized and georeferenced);

· The collections from the Swedish Museum of Natural History that already serve more then 6 million records through GBIF;
· Antbase and the Ohio State Insect Collection with the ant name server and specimen data;
· Division of Mammals from the Field Museum with 22 thousand digitized records from the Amazon region;

· Missouri Botanical Garden (MO), with its Tropicos database system with over 978,000 scientific names and approximately 900,000 digitized records from the Amazon Region; and
· The Mammal Collection of the Museum of Vertebrate Zoology (MVZ) from the University of California, Berkley with approximately 5,500 digitized and georeferenced records from the Amazon, already accessible on-line. 

Digitization and Collaborative Research Programs

It is evident that in principle, all collections are important, and those with smaller holdings or with a small representation of specimens from the Amazon region could be linked through GBIF and its nodes. It would be important for GBIF to look carefully at the questionnaires and identify holdings that can be easily linked and others that, although with a small representation of Amazonian species, may be important for other regions. The ABBIF architecture document suggests using the GBIF UDDI registry to link collections. 
As resources are scarce important holdings for the Amazon region must be prioritized. Of those collections that answered the questionnaire, it would be very important to develop a digitizing program with the following institutions:
Natural History Museum Vienna, Dept. of Botany (W)

This is a herbarium with 5.5 million records with less then 0.1% digitized and with only 2 curators. Against it is the fact that they have very little digitized data and lack of specialized personnel, so it is probably correct to affirm that a digitization project in this case would demand a lot of resources. In its favor is the fact that Austria has a GBIF node and they are developing the Virtual Herbaria Austria, so the technology is in place and there already is a movement to digitize and openly disseminate data. This may be a good opportunity to establish bilateral or multilateral research programs to help identify and digitize material.

National Botanic Garden of Belgium, Dept. Spermatophyta-Pteridophyta and Dept. Bryophyta-Thallophyta, Herbarium BR

The Herbarium BR has important historical collections and is open to collaboration. The herbarium holds 200,000 records from the Amazon region with approximately 1% digitized. For ABBIF it would important to set up a digitization project associate with bilateral or multilateral research programs as specialist knowledge of the Neotropics is required.
Museúm National d'Histoire Naturelle, Herbier Unité taxonomie et Collection - Dept Systematique et Evolution

This is a very important herbarium for South America with many historical collections. The herbarium holds 10 million records with only 5.2% digitized. As to Amazon specimens the total is 500,000
 with less then 4% digitized. A very solid project for digitizing and georeferencing the holdings should be in place. This project could involve, GBIF Secretariat, its node in France and multilateral agreements for the exchange of experts to help identify and digitize material.

Botanic Garden and Botanical Museum Berlin-Dahlem, Freie Universität Berlin, herbarium Berolinense

For ABBIF, this herbarium should be further studied to know whether its holdings are significant for the Amazon region. In general, it would be interesting if GBIF could help set a digitization program with them due to the fact that they hold 3.5 million specimens with less then 10% digitized. Data of importance to ABBIF could then be filtered through GBIF.
Botanische Staatssammlung München, Dept. Vascular Plants

From ABBIF’s perspective, even though this herbarium only holds 25,000 records from the Amazon region, it is relevant as they are the result of important expeditions. Less then 1% is digitized, but at the same time the digitization process could perhaps be carried out in a very short period of time. GBIF – Germany could maybe help the herbarium in this initiative. Multilateral and bilateral agreements should be sought as the Amazon Basin is a research focus of its staff.
Royal Botanic Gardens, Kew, Herbarium
It would be very important to fund a digitization project with Kew. They hold 7 million specimens which includes significant collections for the Guyana. A partnership could perhaps be established between GBIF, the National Biodiversity Network, and Kew Gardens to digitize this data. Bilateral and multilateral agreements could be established to send students and experts to Kew to help in the identification and data validation process.

Harvard University, Museum of Comparative Zoology (MCZ)

This is a very large group of collections with 21 million specimens and 12 million records, with less then 8% digitized. Of direct interest to ABBIF are the 22,000 records from the Amazon region, 36% of which is digitized. Perhaps these records could be digitized through graduate student programs involving bilateral or multilateral agreements.
New York Botanical Garden
NYBG has a very important collection, especially for Brazil. Their digitization process is in place, but they have a backlog of unidentified Neotropical plant specimens. It would be important to establish bilateral agreements (especially with Brazil) to send students and specialists to help identify this backlog.
Seed Money Program
It would also be important for ABBIF to regularly send out a call for proposals for digitization of collections. This would help identify new collections and help smaller ones organize their data. Candidates for this type of program could include:
· Museum für Naturkunde Berlin, Zoology/Ornithology with 5,000 records from the Amazon region collected during the 19th century;
· Jardim Botânico, Museu Nacional de História Natural, Universidade de Lisboa, Herbário de Alexandre Rodrigues Ferreira with Ferreira’s collection when he traveled to Brazil between 1783 and 1793; and
· The Invertebrate and Vertebrate Departments of the Natural History Museum in Bern with the collection assembled by Emílio Augusto Goeldi and collaborators in Brazil (1894-1910) to help georeference the records that are all digitized.

Thematic Information Systems

The survey did not directly address the issue of thematic information systems, however, as part of this study we have found several examples that showcase the importance of adding content, specific to a particular taxon or geographic region. One such example is the positive and important outcome of Antbase (http://www.antbase.org/). Another interesting example, based on the number of botanical institutions that responded to the questionnaire and are willing to share their data, would be a Virtual Herbarium. This should be further discussed, once the basic infrastructure with species and specimen data is in place or under development.
Final Comments

The survey focused on data custodians and data providers, namely biological collections and observation data. There are gaps in this survey as some important institutions did not reply, such as The Smithsonian and the Natural History Museum in London, just to give two examples. This does not invalidate the work. It just shows that if or when ABBIF is structured, identifying, evaluating and establishing new partnership is an ongoing process.

Another gap refers to conservation NGOs, as only one representative answered the questionnaire. This community is very important and should be involved and motivated to collaborate. Hopefully the Conservation Commons
 initiative will help in this process. 

Another important issue is the opportunity for bilateral and multilateral collaboration which was expressed as a need by important collections as they require specialists from Amazonian countries to help identify and digitize their holdings.
This document presents elements that will help define a strategy for the establishment of links with international collections. The overall objective is to make Amazonian biodiversity data freely and openly accessible. The task of identifying, describing, and classifying all live species of the planet is one of the great challenges of the 21st century. The lack of knowledge of the Amazonian biota and its importance makes the region fragile and more vulnerable to destruction and misuse. 

ABBIF will not be only an information facility. It must help promote a collaborative environment to study, discover, and describe species diversity in the region, to analyze, synthesize, and share information and knowledge for the sake of science and society.
Table 1. Holdings of Amazonian collections outside of the Amazon region 
	Country
	Institution
	 
	total 
	digit
	georef
	tot amaz
	digit
	georef
	GBIF provider
	Gbif node in country

	Argentina
	GBIF node
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Museo Argentino de Ciencias Naturales Bernardino Rivadavia MACN
	 
	 
	 
	 
	230
	 
	 
	40.292
	 

	
	Museo de La Plata
	 
	100
	70
	100
	32
	 
	100
	19.419
	y

	Austria
	Natural History Museum Vienna
	 
	5.500.000
	5.000
	 
	70.000
	0
	 
	 
	 

	Belgium
	BiBIF provider
	 
	 
	 
	 
	 
	 
	 
	 
	166.315

	
	National Botanic Garden of Belgium
	 
	3.000.000
	200.000
	100.000
	200.000
	2.000
	0
	y
	 

	Bulgaria
	National Museum of Natural History, BAS (NMNHS)
	 
	31.029
	0
	 
	500
	 
	 
	 
	 

	Denmark
	The Danish Biodiversity Information Facility
	 
	 
	 
	 
	 
	 
	 
	 
	256.478

	
	Copenhagen University, Institute of Biology
	 
	10.000
	10.000
	 
	10.000
	10.000
	 
	 
	 

	
	University of Aarhus
	 
	750.000
	118.000
	118.000
	60.000
	41.200
	41.000
	11.837
	 

	Estonia
	Estonian Agricultural University
	 
	 
	 
	 
	8.000
	200
	 
	 
	 

	France
	Laboratoire Dynamique de la Biodiversité, université Paul Sabatier
	 
	 
	1.000
	 
	 
	 
	 
	 
	 

	
	Museúm National d'Histoire Naturelle
	 
	10.000.000
	520.000
	81.000
	500.000
	18.000
	 
	596.516
	 

	Germany
	Botanic Garden and Botanical Museum Berlin-Dahlem, Freie Universität Berlin
	 
	3.500.000
	296.000
	145.000
	?
	 
	 
	156.686
	 

	
	Botanische Staatssammlung München 
	Vascular Plants
	1.500.000
	6.000
	6.000
	25.000
	200
	200
	33.287
	 

	
	
	Fungi
	330.000
	25.000
	25.000
	few
	 
	 
	 
	 

	
	
	algae
	150.000
	25.000
	25.000
	0
	 
	 
	 
	 

	
	
	Lichens
	250.000
	3.200
	3.200
	2.000
	50
	50
	 
	 

	
	
	Bryophytes
	300.000
	0
	0
	0
	 
	 
	 
	 

	
	Museum für Naturkunde Berlin
	 
	200.000
	20.000
	0
	5.000
	500
	 
	 
	 

	Latvia
	The Entomological Society of Latvia
	 
	50.000
	50.000
	50.000
	500
	 
	 
	 
	 

	Netherlands
	NLBIF
	 
	 
	 
	 
	 
	 
	 
	 
	2.346.156

	
	Centraalbureau voor Schimmelcultures (CBS)
	filamentous fungi and yeasts
	46.000
	46.000
	 
	5.000
	5.000
	 
	36.168
	 

	
	
	herbarium
	15.000
	12.000
	 
	500
	500
	 
	 
	 

	Poland
	Polish Academy of Sciences - Institute of Systematics and Evolutions of Animals
	 
	12.000
	0
	 
	12.000
	0
	 
	 
	 

	Portugal
	Jardim Botânico - Museu Nacional de História Natural, Universidade de Lisboa
	 
	 
	 
	 
	1.260
	 
	 
	 
	 

	Spain
	GBIF-Spain
	 
	 
	 
	 
	 
	 
	 
	 
	613.698

	
	Museu Darder d'História Natural de Banyoles
	 
	293
	293
	124
	250
	 
	 
	 
	 

	Sweden 
	Swedish Museum of Natural History 
	fish
	50.000
	41.000
	6.000
	5.000
	5.000
	3.000
	6.153.359
	6.153.359

	
	
	invertebrate
	560.000
	78.000
	 
	296
	296
	 
	 
	 

	
	
	bryophytes
	706.000
	100.000
	 
	3.236
	3.236
	 
	 
	 

	
	
	lichens
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	ld
	2.500.000
	175.000
	 
	362
	362
	 
	 
	 

	
	
	gb
	1.600.000
	100.000
	 
	?
	 
	 
	 
	 

	Switzerland
	Muséum d'histoire naturelle (MHNG)
	 
	 
	0
	 
	 
	 
	 
	 
	 

	
	Natural History Museum Bern
	insects
	1.700.000
	250.000
	 
	9.500
	9.500
	 
	 
	 

	
	
	mollusks
	1.200.000
	150.000
	 
	 
	 
	 
	 
	 

	
	
	vertebrates
	3.600
	3.600
	0
	3.600
	3.600
	 
	 
	 

	UK
	UK National Biodiversity Network
	 
	 
	 
	 
	 
	 
	 
	 
	11.624.942

	
	Royal Botanic Gardens, Kew
	 
	7.000.000
	85.000
	 
	?
	 
	 
	85.497
	 

	
	School of Geography, University of Leeds
	 
	 
	 
	 
	 
	 
	 
	 
	 

	USA
	Antbase
	 
	11.833
	11.833
	 
	 
	 
	 
	 
	 

	
	Fairchild Tropical Botanic Garde
	 
	165.000
	52.000
	3.454
	3.000
	135
	 
	93.004
	 

	
	Field Museum
	 
	182.000
	182.000
	170.000
	22.000
	22.000
	21.000
	977.426
	 

	
	Harvard University
	 
	12.000.000
	900.000
	200.000
	22.000
	8.000
	6.200
	692.826
	 

	
	IUCN/SSC-CI/CABS Biodiversity Assessment Unit
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Missouri Botanical Garden (MO)
	 
	5.600.000
	2.677.000
	1.299.000
	887.000
	887.000
	559.000
	1.966.000
	 

	
	MO
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	New York Botanical Garden
	 
	6.500.000
	800.000
	200.000
	330.000
	 
	82.500
	202.855
	 

	
	Ohio State University C.A. Triplehorn Insect Collection
	 
	100.000
	100.000
	95.000
	26.648
	26.648
	25.746
	114.457
	 

	
	Univ. California, Berkeley
	 
	215.900
	215.900
	215.900
	5.500
	5.500
	5.500
	645.601
	 

	TOTAL
	 
	 
	65.738.755
	7.258.896
	2.742.778
	2.218.414
	1.048.927
	744.296
	11.825.230
	21.160.948


� � HYPERLINK "http://www.gbif.org/prog/ocb/sdco" ��http://www.gbif.org/prog/ocb/sdco� 


� http://www.gbifargentina.org.ar/


� http://www.biodiv.at/gbif/


� http://www.biodiversity.be/


� http://www.dk.gbif.net/


� http://www.gbif.de/


� � HYPERLINK "http://www.nlbif.nl/" ��http://www.nlbif.nl/� 


� � HYPERLINK "http://www.ksib.edu.pl/" ��http://www.ksib.edu.pl/� 


� � HYPERLINK "http://www.gbif.es/" ��http://www.gbif.es/� 


� � HYPERLINK "http://www.gbif.se/" ��http://www.gbif.se/� 


� � HYPERLINK "http://www2.unine.ch/gbif" ��http://www2.unine.ch/gbif� 


� � HYPERLINK "http://www.nbn.org.uk/" ��http://www.nbn.org.uk/� 


� � HYPERLINK "http://gbif.nbii.gov/" ��http://gbif.nbii.gov/� 


� Note: 500,000 specimens would be the holding of the largest herbaria in Brazil


� http://www.conservationcommons.org
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