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Abstract

Recording the information related to natural higtoollections, belonging to an old museum,
like the Natural History Museum of Sibiu, which cprnises a heritage of over a million specimens
belonging to various scientific areas of studyaipermanent challenge. Retrieving the information
regarding an object using the old records is eitmgossible or requires a lot of time and effodnfr
the curators.

Obtaining the information linked to the specimend #s transmission can be achieved with the
help of a database, which facilitates the procélss.concept of a general database has been usad for
long time by the internationally recognized naturatory museums implementing this management
tool in the collections curatorial process.

In Romania, at national level, there are regulaion how the museum, starting from the old
written records, should computerize the data attddo the specimens, which theoretically should
serve the bi-univocal relationship assets - infaioma Unfortunately the standards are the samalfor
museum heritage areas (art, history, natural hyistic.).

In this paper we intend to analyze the efficien€yhis recording system when it is applied to
natural history collections, based on case stuft@s our museum. The survey is completed with
proposals to improve the actualization of thesenahtistory databases.

Introduction

Natural History Collections are the heart and smfud museum. Collections may be large or
small, worldwide, regional, or local in scope. Thean cover many different groups of natural history
objects, or just one. Museums are the librariesrvbeientists find specimens to study (Allmon, 1994

The history of collecting specimens from nature b@sn a long one, although just how long is
uncertain. While illustrations from a mid-fourtekrtentury Flemish manuscript show people chasing
butterflies, it is unclear as to whether the specismwere ever caught or stored. Later, however,
particularly in the seventeenth and eighteenthwessd, it became fashionable to keep collections —
creating a ‘Cabinet of Curiosities’ was a popuksslire activity. In those times, such an undergkin
was mainly a gentleman’s pursuit, although womemw, thad their cabinets — a famous example
belonged to Queen Ludovica Ulrica of Sweden, theertts of which were arranged by Carl Linnaeus,
the father of taxonomy, and on which he based gesurs of many species (Scoble, 2000). The most
extensive personal collections were built in theeteenth century, a time of great exploration, @amel
when many European countries were colonial powets associated personnel spread across the
globe. Hence many collections were made by admaats and members of the church and armed
services — largely as a leisure activity. The rssof ‘hobby collecting’constitute is a significant
component of the holdings in many of the natioredjonal and local museums.

The Natural History Museum from Sibiu was founded 895 by the Transylvanian Society for
Natural Sciences from SibilSigbenburgischer Verein fur Naturewissenschaftetdemmannstagt
The collections were initiated in 1849 long beftdre museum was open to the public, and the Society
had regular scientific meeting since 1845. Its fting fathers were: Michael Johann Ackner (1782 —
1862), Michael Bielz (1787 — 1866), Ferdinand Sc(i#99 — 1878), Ludwig Neugeboren (1806 —
1887), Daniel Czekelius (1806 — 1871), Michael Ru$16 — 1883), Karl Fuss (1817 — 1874), Gustav
Adolf Kayser (1817 — 1878), Ludwig Reissenberg&1@ — 1895), Eduard Alber Bielz (1827 — 1898).
Thru time many other renowned scientists joined Soeiety and the museum with one, general,
purpose the study of the natural world and shedhagesults of this research through scientifiogra



and collections. Today the Museum of Natural Higtioom Sibiu shelters over one million specimens
belonging to the following collections: MineralogyetrographyPaleontology, Botany, Malacological,
Entomology, Ornithology and Zoology (general). Eamilection is unique and requires different
management measures and curatorial activities.

During the nineteenth century like in other Eurape&auntries in Transylvania, part of the
Austrian — Hungarian Empire at that time, only tiohh members of the society could afford to collect
natural specimens for their curiosities cabin€te passion of collecting natural specimens wasechr
out also by those who considered these sorts ofitees an enjoyable way to spend free time. The
members of the Transylvanian Society were amateileators at the beginning, their true professions
(priests, doctors, jurists, pharmacists etc.) adldwhem the means to pursue these extracurricular
activities, and even the work they performed atrthiseum was voluntary. The Transylvanian Society
had two main objectives the study of the regioraural environment and the environmental education
of the community, these objectives were carriedtbrdgugh their collecting, study and dissemination
activities. At the end of the nineteenth centurg &me first half of the twentieth century, the Natu
History Museum from Sibiu represented for the lcaainmunity a bridge between the local scientific
community and the international renowned scientit® Society members were known abroad
throughout their correspondences, scientific reteand publications, specimen exchange between
them and other international collectors.

Natural History Museums and their role

Science knows no boundaries; collections are nobmel possessions but assets of the entire
scientific world (Pettitt, 1991). The scientific ssion of a Natural History Museum is set by its one
profile: the study of biodiversity through reseaoththe collection and transfer of scientific knedde
to the public, aiming to educate while spendinggable free time, the spread of knowledge regarding
the Romanian natural heritage and that of the wodding awareness of current issues relatedeo th
environment, species and habitats. Nowadays, keosity conservation is one of the important topics
at international level. Over the past years, majmnges occurred in the Romanian ecosystems too,
imposing the necessity to reassess the ecologialsity situation and an important role in achreyi
this goals play the natural history museum colewi In the ICOM code of ethics for museums,
Section 7, which discusses the legal framework,times thelnternational Convention regarding the
trade of endangered species of flora and fa(\Washington, 1973) and tl&onvention on Biological
Diversity (Rio de Janeiro, 1992), conventions that any mmseucollector must comply, stating again
the importance and necessity of natural historyectbns. One of the initiatives started by the
Secretariat of the Convention on Biological Diversn 2006 is the Museum of Nature and Culture.
The Convention on Biological Diversity’s MuseumN#éiture and Culture serves as a great opportunity
for Parties to share their cultural inheritancehvitie world, and to publicly showcase their coustry
unique biological diversity in an artistic and syotib way. By donating artwork to the Museum that is
reflective of the biological diversity unique tookacountry, the world benefits from the beautyhad t
individual artwork as well as the immediate needptotect and conserve the world’s biological
diversity for generations to come. These piecesatiih are on permanent display as part of the
Convention’s Museum of Nature and Culture exh#uiigl greet visitors as they enter the Secretariat.

Curators want collections that are reference témigaxonomic, zoogeographic, and ecologic
studies, rather than accumulations of specimens aha of little worth other than as curiosities
(Emerson and Ross 1965). Who could have predictede 1960s that twenty years later researchers
would routinely extract DNA from specimens presérireethanol. We can only guess what uses future
scientists will have for museum specimens.

Plant and animal collections in museums, herband eesearch institutes across Europe
represent a significant global resource for taxaoamd biodiversity research. More than half of the
world’s type animal, plant and fungi specimens &#l @s many historically important specimens are



held in European collections. These collectionsraggnt a significant commercial, academic and
educational resource and their loss would haveriause effect on collection-based research across
Europe (Collins et al., 2005). The value of the ews heritage is enormous. Using museum labels, for
example, one could extract important data. Meta@fatzords describing entire collections) extraction
is especially important in huge and variable biedsity collections and literature. Unlike many athe
sciences, in biology researchers routinely usealitge and specimens going back several hundred
years but finding the information resources is gomahallenge. Metadata and data extracted from
natural history museum specimens can be used ressldome of the most important questions facing
humanity in the 21st century including the largesiss extinction since the end of the age of the
dinosaurs. What is the distribution of the speaasEarth? How has this distribution changed over
time? What environmental conditions are needed lspexies to survive? (Heidorn & Wei, 2008).
Also, metadata can significantly improve resourissavery by helping search engines and people to
discriminate relevant from non-relevant documentsindl an information retrieval operation
(Greenberg, 2006).

The study of natural science collections allowstasforecast the future of the planet —
information that profoundly affects our lives. Theme a few of the natural history collections wsmss
their impact:

- Economy and tradeMany regulatory decisions made by governmentsapported by research that
depends on scientific collections, including naturetory collections. These decisions can have a
major impact on foreign and domestic trade.

- Changes over timéWNorldwide, museums, universities, and other in8tns have been amassing
collections since the 17th Century. By analyzing@csmens collected at different points in time,
researchers can reconstruct important historicahges. Collections offer scientists a window on the
past.

- Environmental StudiesCollections document the condition of soil, aamd water, help track
pollution, and enable us to model future environtakechanges so they can be better managed. Many
studies in the fields of ecology, evolution, padlut and climatic changes require museum specimens.
Provided selective collecting is allowed for, museuaollections are logical places for life history
studies. Using existing collections for such stad@ften enables large amounts of data to be
accumulated in a short time on such things as fligimortality patterns, host-parasite relationship
estimates of breeding seasons, micro-growth inanésn@gnany organisms show growth layers when
sectioned, such as the 'rings' of a tree, and tt@sde used to study past environmental condjtions
food pests, life-cycle duration, larval growth eatt, migration (museum collections have been used t
locate locust outbreak sites and to track trad#fiomigration patterns), species that mimic other
animals, and other polymorphisms, plant fecundibyyering and fruiting dates, periods of dormancy,
and correlations of plant growing sites with ralhfar altitude. Systematics collections provide a
wealth of historical information on habitat comgmsi, and on the distribution of plants and animals
that is invaluable to those predicting ecologic¢afts due to global climate change.

- Nature ConservatianThe mapping of distribution patterns of birdsjnaas, plants and so on,
essential to protect the environment, and for tikegaate assessment of planning applications, also
needs natural history collections; maps of rare @itetal species can be reliably prepared onlyrfro
museum (voucher) specimens.

- Food and agricultureScientific collections of agricultural pests amither threats to food safety and
security are used routinely for border inspectioonsumer protection, and control measures. Crop
pests can be studied in part by examining pest-dathanaterial in herbaria (galls, etc); potential
control organisms for weeds can be identified mdging 'habitat' details of insects as recorded on
museum labels. The prickly pear invasion in Augralas successfully controlled following a study of
this kind. Insect pests, and suspicious weeds awetss all need the collection for reliable
identification. Otolith (ear-stone) collections giunformation on the historical age distribution of



populations of fish and whales, and the results @amonstrate whether the stocks are declining
(Pettitt, 1991).
- Public Health and SafetyWhether they are used to track down the causedafadly new epidemic or
to learn important lessons from an ancient ondectibns are pivotal resources in the fight to save
lives and to improve the health and safety of peapbund the world.
- Invasive Specieg he easy movement of trade goods through postgakto the global economy. At
the same time, invasive species that stow away thiéke goods can threaten our crops, ecosystems,
and animal and human health. In the United Stdtesetare estimated to be over 50,000 invasive
species; collectively, they cause nearly $120dillworth of environmental damage and loss per year
and can spread infectious diseases to animal amémpopulations (The Society for the Preservation
of Natural History Collections).
- Underpinning taxonomyA well referenced natural history collection iecessary for obtaining
accurate identification of biological material.
- Education valueln lifelong learning where collections are usedl@arning resources to instruct,
inform and inspire. The museum must publish infdramaabout itself and the collections. Museums
must have as priority to published catalogues whkitaibles users to know the extent and the nature of
their collections (Stanley, 2004). Education asuxial museum function has been recognised as long
as there have been public museums.
- New data Collections of objects often serve us in ways tfwald not have been imagined at the time
when they were made. Sometimes these unanticipsted can help solve today’s most pressing
scientific problems. Likewise, years, even decafdesm now, new analytical techniques will allow
researchers to use the same specimens to answejuestions.
- Archaeology and Ethnologyldentification of bone, shell and insect fragnsefiom archaeological
burials and excavations, to assist the correctpnggation of the site. Ethnologists also requite &nd
pieces of feather, fur, skin, bone, shells and ot material such as gourds identified in human
artifacts. These identifications would be impossibithout extensive reference collections.
- Historical studies Collections can vyield information of importance historical studies. The
collecting data attached to specimens collectethdw@xpeditions and campaigns has assisted ingfixin
other historical events in sequence. The historgnaftomical preservation, and of taxidermy, cary onl
be studied using museum specimens (Asma, 2001).colecting and the collections influence the
development of society and science, on local atidmel biodiversity history (Stanley, 2004).
- Law enforcementmuseum reference collections can identify haihasian or non-human, can tell
the age and race of an unearthed human skull, @&etyiidentify hairs as evidence in prosecutionsrov
badger hunting, and identify pollen grains or gfaagments for 'scene of crime' forensics, all tick
can only be done with the authority of a referenckection. Collections also help customs officers
keep our green and pleasant land unsullied byallagimal and plant imports: powdered keratin from
rhino horn, horn or ivory objects, or pelts andless - often as made up goods. Sometimes onlft a tu
of feather or hair, or a small piece of skin isiklde, and without considerable expertise backed b
extensive reference collections the task of pasitdentification would be impossible. The public is
usually quite unaware of this activity. Without the legislators could legislate about the congrfol
export or import of animals and plants until thegrevblue in the face - but to little effect.
Natural History Collections are non-renewable resesl as many specimens now existing in
museums would be impossible to collect again dwestruction of sites or habitats (Winston, 2007).
As Duckworth et al. (1993) have pointed out ndtiiatory collections are cost — effective:
“Virtually all explorations during the past 300 ysafrom discoveries on earth to forays into thkiuso
system, have resulted in additions to the collece=iburce in the natural sciences.” Even in cases
where specimens could be recollected, the costeotibing so each time they were needed to support a
research project would be astronomical compardatidacost of maintaining them and adding to them
judiciously over time. Art objects tend to havehigarket values, which most natural history objects



at present do not, although the Moa egg brokerhénQ0’ in a Tasmanian museum was valued at
£600,000, a respectable figure even compared witteist art object auction prices. If, however, one
considers the cost of attempting to replace a abhistory collection, then its monetary value wbul
generally be astronomical (Pettitt, 1991).

Collections of natural science specimens are thadation for our scientific understanding of
the natural world. Among other purposes, we usdecidns for identifying species, teaching,
maintaining verifiable records of changes in ouviemment, prospecting for new medicines and
determining the paths of infectious diseases.

The recording and transmission of natural history dita

More than a billion biological and geologicgthecimens have been collected, preserved, and
deposited in the permanent collections of museumasheerbaria around the world. These specimens
are the foundation of our knowledge about biologidaersity, the planet formation (rocks and
mineral), the past and present. Researchers invieisity informatics are engaged in providing dadjit
access to the basic biodiversity data associatéll sgecimens, as well as new software tools and
services that will create novel research opporiesifor ecological analysis, predictive modelingd a
synthesis. Greater access to structured biodiyargiormation also directly benefits applied areds
conservation and resource management. Digitiziegdéita associated with a billion specimens is an
enormous task, and much of it still lies before Aseady, however, tens of millions of specimen
records have been captured in collection managesy=téms that represent a solid foundation for
comprehensive digital libraries in the museum comityuBeaman et. al., 2004).

Most natural history collections contain thousanfiapt hundreds of thousands, of individual
pieces that require care. An individual specimeny mantain hundreds of related pieces. Thus
guidelines for collection management and care ntaké into consideration the reality of large
quantities of specimens and numerous pieces pemspe. Evidence of the identification, condition,
history, or scientific value of a specimen, artifaar collection when recorded in a permanent manne
enhances the value of the specimen. Each institstiould develop collections policies and proceslure
that provide a written framework for collection nagement, care, and use. It is essential that each
institution also provide the resources (e.g., timeney, qualified personnel, appropriate space, and
facilities) needed for the long-term preservatiamd adocumentation of the collections under its
responsibility, or make alternative arrangements d¢ollection management and care with an
appropriate allied institution (Society for the &revation of Natural History Collections).

As a museum manager and curator the main questiavhat information should be made
available considering the user community and itsedarequirements. At European level the European
Commission lunched in 2000 a three-year projededd&NHSIN (European Natural History Specimen
Information Network). Coordinated by The Naturaktdry Museum in London, it aimed to create an
interactive system facilitating access to theseiatale data. Among the most important are the place
and date of discovery of each specimen, as wethasxact scientific name attributed to it. Seven
institutions have teamed up to work on develophig pilot network. Results of the project showed, i
decreasing order of importance, the following aspeslated to a natural history specimen (Figthg:
general collecting sits are of the almost imporgarfollowed by the collecting data, exact collegti
sits, biological information, collector (s) name, (sollecting method and the collecting time. Old
natural history collections, like our collectionisat were poorly funded and curated over the yeans,
offer to the general scientific public the genetallecting site, biological information that can be
obtained by examining the specimen, the collectpnéme (s) and, in some cases, the exact coliectin
data.

ENHSIN produced also a provisional questionnairagsess the requirements for an integrated
network of databases on natural history specim&hs. questionnaires were sent in 30 countries
including Romania, both at scientific and sectteaél (Table 1).
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Fig. 1 Distribution of percentages of importancsigsed to natural history museum specimens
data considering scientific users (http://www.nhtrus/research-
curation/research/projects/enhsin/index.html)

Tabel 1: Importance of data concerning a natusdbhy specimen (Calabuig et. al., 2000)

Museum specimen Percentage assigned very important (%)
information Scientific users Sectoral users
Valid/current name 90,8 86,8
Collecting site, general 88,9 64,5
Location 87,3 67,1
Type status 65,3 22,4
Collecting date 59,9 36,8
Availability for loan 59,6 35,5
Collecting site, exact 59,6 32,9
Author of valid/current name 58,3 31,6
Name of curator/contact person 56,4 46,1
Availability for study on site 52,9 32,9
Changes of identification 52,5 31,6
Sex 42,4 48,7
Development stage 44,6 47,4

ENHSIN was the predecessor of the Biological Cdibec Access Service for Europe,
BioCASE, EU funded project (2001 — 2004), a tratisnal network of biological collections of all
kinds. BioCASE enables widespread unified accesdistributed and heterogeneous European



collection and observational databases using opercs, system-independent software and open data
standards and protocols. These laid the groundvierkimplementing a fully functional service
unlocking the immense biological knowledge basengd by biological collections. During the project
31 countries established the network, starting witbta-information on thousands of biological
collections, and followed by a unit-level data {indual collection or observation units, for exampl
individual specimens or observation records) acnessork.

Regarding our museum collection the unit-level datacluded on old original labels which in
many cases are incomplete or hard to read, or evere disturbing some specimen’s labels are
missing. The museum collections from our museumewdonated by the members of the
Transylvanian Society for Natural Sciences fromitBilvho worked as volunteers, as we previously
mentioned. The recording of the collecting dataoeisged to the specimens was not a priority to
collectors, because the number of specialists amskom staff was reduced and the Society members
were collecting natural specimens belonging toeddht scientific areas. For example, the museum
includes both a mineralogical and molluscan Bialltection. In the museum archives are found old
inventory books, written in German by the Sociegmbers, incomplete and today useless because the
old inventory numbers were changed and during tiveee added new ones. On the other hand, the
Society did not benefit from a true headquarternl the museum was opened, and until then the
collections were moved from one place to anothet #rus, we presume that a lot of written
information was lost. During the world wars, theaewation of the collections in secure spaces
contributed to the lost of information, specimebdis. In 1949, when the communists came to padlitica
power, the collections were confiscated by theesteid for each one of these collections were made
economic inventory books not scientific ones, widw inventory numbers for the specimens replacing
the old ones. These inventory books written by antants replaced the old scientific inventory books
They grouped the specimens according to genusgenaral characteristic thus making the inventory
books easier to follow from an accountant pointvigw but impossible to read by a scientist. An
inventory book that can be of interest to a scagnsihould include written information for each
specimen apart, data extracted from the original&(old scientific name, collecting sites andedat
the person who collected the piece) and from thiisrmation the museum curator could bring up to
date these information according to today's taxoyoend toponymes. For example, the
Paleontological Collection from our museum inclutlesusands of foraminifers specimens registered
under the uniqgue name “Miocene microfossils fronanBylvania”. Accountants gave inventory
numbers to hundreds of pieces without taking indosideration the scientific value of the objectd a
so by receiving an inventory number these specinten® today national heritage value and are
protected by law. These specimens are a problethéomuseum curator, as extra work, waste of space
and time. These inventory books are no use frauientific point of view, only from the economic
aspect of the collection. With time the collectimurators wrote in notebooks each specimen scientifi
names following the original labels, the collectisits and the place where the piece can be found in
the deposit. Over time, the curators and sciengistdished papers after studying the collectiong, b
the results of their studies were not includech general inventory of the collection or even wine
lists published included museum specimens withleeit inventory numbers, making it impossible for
future generations to identify which one of thegp®ns was subject of those studies.

Many other natural history museums used the catdxirbefore the computerized databases,
one of the major ways by which the data was cateddgespecially information that was subject to
change over time and which needed to be kept uate{Beccaloni et al., 2000).

Although card index archives have served the nhtustory community well in the past (and
continue to do so often), they have many disadgmstavhen compared with computer databases.
Cards are all too easy to misfile, misplace or.l|d$ey become degraded with use — characters may
fade and cards get torn or bent. Handwriting ormsas often illegible, and archives are difficuit t
copy. Adding data to existing cards or making attfoms can prove a problem (e.g. because of lack of



space), and maintaining consistency of data isstraightforward (e.g. if abbreviations are used for
journal names). Indexes take up a large amounthg$ipal storage space. The Museum of Natural
History from Sibiu presents index cards for a paft the Malacological, Mineralogical and
Paleontological Collections, having as source tigiral labels. Unfortunately these index cardseve
written by non-specialists and many of them doinciude scientific correct information.

The advantages of an electronic database overrdldiional index cards and hand written
inventory catalog is obvious. Strum (2006, 2) cdess that computer databases are excellent for
searching the records of the collection. Howeviee, ¢urator has to make sure that the data can be
accessed now and in the future. Whether a datdbasés stored and not used for ten or twenty years
will remain accessible is uncertain because ofdrapchnological changes. On account of these
uncertainties some collectors, even today, areiraing to maintain a paper-based catalog along with
their digital one, as it is our opinion as well.cBwa paper-based, in the case of our collectiarspe a
print out on acid free paper of the digital cataldge material we have so far. This also allows the
collection to remain useful if the digital form lmes corrupted or unreadable. In conclusion the
computer — base registration system will considgrabcrease the accessibility of the Museum
collection. It must “combine a minimum of main-hewrith optimal flexibility in storage and retrieval
of data, and an acceptable employment of computer &nd equipment” consider Germeraad et al.
(1972).

According to the Cultural Ministry Methodologicalons of museum collections evidence,
curatorial and inventory processes from 2000, tiventory lists regarding museum heritage pieces (no
matter the area of study) should include in an letagle the following 16 columns: 1. inventory
number, 2. the date when the object entered theunuseritage, 3. the name or title and the author o
the object, 4. description of the object and itetplgraphic image number, 5. number of pieces, é. th
place, date and author of the discovery, 7. thieciodn to which the piece belongs to, 8. mateaiad
technique, 9. dimensions and weight, 10. consematiatus, 11. how the piece entered the museum’s
collections (donation, acquisition, collected bynaseum employee etc.), 12. entry document record,
13. the value of the piece, 14. exits where theigpen was shown, 15. verification, 16. observations

Some of the fields used today may not be of imntediae to the curator, but could enhance the
value of the collection. But considering the smalimber of museum staff this inventory lists are
impossible to accomplish when it comes to collediof over 1.000.000 specimens and only 5
museum curator (for geology, mallacology, botamgomology, general zoology).

An alternative to the Excel format was elaboratgdthe Institute for Cultural Memory.
DOCPAT (DOCumentarea PATrimoniului Cultural MokilArhivelor Documentare) program for the
museum collections record, carried out by the tutsj distributed free to over 170 users around the
country (http://www.cimec.ro/DespreCIMEC/Report-&dly.htm, accessed on 28.06.2011). In
general, the database program includes an aregneesior a natural history collection, but there ar
few negative parts in using it. The program hagimwe limits regarding the total number of redsy
the number of fields per record, and even if theaber of characters per field or record is not retstd
when the analytical evidence paper is generateddteeis not complete because it does not fit ithhéo
empty space generated for each entry. Fields cabenadded midstream and their properties such as
length or type can not be changed. The scientfimes of the species must be written with italic
characters which can not be performed. Reportsncarbe printed using italic and bold typefaces,
various font size and proportionally spaced fotitss not easy to insert letters with diacritic rksr
such as in Roding, Miller, the person completing field has to write the name in a word document
and then copy it in to the field. The program is web-ready, if the data will be made availableaon
website on the Internet, as many scientists askedruseum staff in the past. The program is not
object-oriented, object such as “Genus+Species+gktiibate” can not be created and used repeatedly,
and it must be created anew each time. One ofldhensizes of this program is that if the scientific



name of a specie, its classification changes, thgeonmm curator has to make the correction needed fo
all the entries, each one at a time, which is & faeg set back.

If one of the advantages of computerizing the aeti the specimen information, were to be a
saving of space, with the old inventory books beinlgsequently disposed of or placed into stordge, t
specialist coming to research the collection woudd spend a lot of time searching for the desired
piece, but then the original archive would be eitheavailable to users or difficult to access. This
could be a problem if, for example, doubt arosd¢oawhether information in the database had been
transcribed correctly from the original labels,ibthe museum curator has redetermined the specie
correctly, as it happened in our case. Such adimoit is overcome if digital images of the original
labels are incorporated into the database, togethierthe minimum amount of data necessary to index
the images (e.g. the scientific names of the osyas). A superior system would be to have a database
with images of all the labels, plus fields contagall the information contained on them.

Computerizing shell Collections

The molluscan collections from the Natural Histdtyseum of Sibiu (Romania) shelter about
515.084 specimens, among which 209.653 specimenslarited from the Transylvanian Society for
Natural Sciences from Sibiu. The Transylvania Sgdier Natural Sciences from Sibiu Malacological
Collection was initiated in 1852 when L. J. Neuge&o(founding member of the Society donated 210
shells of mollusks. In the second half of the reeeth century and in all the years that followed,
members of the Transylvanian Society have focuseith® expansion and deepening on the knowledge
of the Malacological fauna from Transylvania and tine specific to the Carpathians. There were a
large number of specimens collected. Society mesmvbo had an essential contribution in achieving
the Malacological collection, preserved today ie tfatural History Museum in Sibiu, were Michael
Bielz (1787-1866), Edward Albert Bielz (1827-1898nhd Carl Friedrich Jickeli (1850 -1925).
Currently, the Transylvanian Society Malacologicalllection includes 209,653 pieces, of which
20,000 belong to the Jickeli collection, the mdjobeing included in the Bielz Collection (Mesgro
2010). In 1967, Richard W. v. Kimakowicz donatedtb@ museum the Kimakowicz Collection,
counting 305.431 specimens, collected for more @@ryears by Moritz and Richard Winnicki von
Kimakowicz, the result of the father and son pas$&w natural sciences, mollusks in particular.

These collections are probably the most valuable Rmmania and among the most
representative in Europe, in terms of age, hisébrand documentary value, coverage (the main
material was sampled from here, but also from otleetinents and a large part of the world's Ocean
are also represented), number of series and tyfsseoimens.

The 515.084 specimens belong to 5 classes, 15%r@d88 families, 710 genus and 10.300
species (Corocleanu, 1987). Most of the informati@s not yet been stored electronically, which
impedes considerably its access and thus effeasee The task of making the specimen information
available is, however, so great that it is necgsapriorities.

Once a shell collection reaches a certain sizeeébmes difficult to keep in order without a
formal system. Specimens stray from labels and canded information fades from memory
(Rosenberg, 2006). Corocleanu I., molluscan Matagiohl curator attempted to compile the label
information on index cards. The museum curatorrhtd hand wrote index cards for each inventory
number. If from one inventory number to anothereheas the same specie, according to the original
labels, then she made one index card for all thogentory numbers. On this card she wrote the
specimens scientific old name, as written on thgimal label, the collecting sites and in some sase
the person who collected them and the date. Soreeraditions are hand written on the back of the
index cards with a pencil. This index cards wemraraged in alphabetical order according to the first
letter of the genus name. Unfortunately these oiensific names are today included as synonyms and
to find a specimen in the collection using thesdex cards one must know and search for all the



synonyms and then extract the index card and theatd them in the collection to see if that piece i
really what the card point out to be. Even so,allathe molluscan collection benefits from indexdsa

As a general observation this collections are hardhanage and study. For example Sirbu
(2010) published a list of freshwater mollusc frddemania identified in the collections of our
museum. The author had some negative observaggasding the collection records:

- The collections' old written catalogues are Ugud no use, because the material is not revised.

- The collecting sits are originally given (both labels and publications) in German or Hungarian,
seldom also in Romanian, thus, besides the sysiEhegvision, the person studying the collecti@s h
to identify the present-day geographic names.

- Regarding the collections' preservation status, additional available information, very often the
series are mixed and either contains no labelhisris unreadable. Most mollusc series are planed i
boxes, arranged on two rows in larger wooden bow#sch are highly unreliable especially when
transport is concerned. Thus, many series contatenml from other sources.

- Sometimes the labels are printed, especially Wighname of the collector, while the species neme
either printed, or, more often, written in ink aereil. Even when this is the case, some informason
impossible to be restored because of illisible wotdowever a lot of effort was invested in order to
decipher the former gothic letters, when availalaled to translate them in modern information,
taxonomy and toponymes.

- Lots of labels contain only the old species’ naimet no data regarding the sampling place, thus
restoring the original data is highly incomplete ometimes impossible.

- Future revisions, modern preservation techniguesproper storage conditions are strictly necgssar
in order to pass to other generations this heritage

These observations present, unfortunately, theimege of the collections and are the result of
the general lack of specialized staff, economidfuand storing space and conditions, making thais th
realization of the required databases an almosb$siple job for only one curator.

In general, the use of word processors (Microsofrd)y or spreadsheets (Microsoft Excel) for
creating databases for shell collections is hobmenended if more then a couple of hundred lots are
involved (Rosenberg, 2006) as it is the case ofnieduscan collections from the Natural History
Museum in Sibiu. Relational databases use spaces rafiiciently then a spreadsheet prevents
duplications, enforces formats if desired, provigesabulary control and has sophisticated querying
and reporting functions.

Dimensions and weight of a specimen, measuringeh ishgeneral to the nearest millimeter or
tenth of a millimeter, recording the size and tlaadin a ledger is possible only if there are a few
specimens of a given taxon in a collection, thishoeé becomes impractical if there are hundreds of
specimens of a given taxon as it is the case ofrmuigeum collection. The size can be used as mdans o
identifying the type specimens.

The Material and technique section present in tlemerpl database is useless for a
Malacological collection because the museum curedor not run chemical analysis on the shells to
determine the specific material and the techniquehich the piece came to be is a biological preces

Until today, the museum curator has made an edfiodt completed the required information in
those fields that conquered with the curatoriakaspof a Malacological collection, bought in tlese
of the Excel database and of the DOCPAT database.

An example of success: after 22 years of wotkam of molluscan museum curators from the
St. Fagans National History Museum, National MusaMales curated a collection of over 700.000
specimens. The Melvill-Tomlin Collection compriseser 786. 000 shells and the collection were
acquired in 1955. The collection arrived in mahggeabinets. The new entries were hand written into
large registers. In 1978 Graham Oliver (museum touraleveloped a paper system for recording
information and with the help of another colleagiarted a programme tackling curation of the
Melvill-Tomlin Collection. Between 1978 and 1994y f16 years, the two museum curators aided by



volunteers curated over 64 superfamilies, establisthe present name and labeling and securing the
storage container. When each superfamily was fatighe written hand list was published and sent out
to institutions, in this way the information wassiminated to taxonomists, who visited the cobbesti
and study them, the museum gathering new recomis\ew data to its recording system. In 1995 the
museum staff decided to accelerate the pace of ndectation by inputting the basic collection
information, for each specimen the inventory numiiee scientific name and the collecting site. All
the data was then included in to a rapid entryliega using Filemaker Pro, allowing many people to
enter data at the same time. Since 1997 the mudednover 20 staff members’ curetting the
molluscan collection. After 22 years the generalemtory to the Melvill-Tomlin Collection is
available, making it possible to find in the cotlen a specimen in a few seconds not weeks, sstenti
can help easier the museum curators. In the lagears the storage conditions of the collectionewe
also modified. The collection was unified in a $endeposit. The shells were housed in mobile storag
racking with a drawer system, mowing to increasdemrease the distance between the drawers. This
flexible method of storage allowed the curatorsatcange the specimens as they considered more
accessible to inventory the collection and thusnyg researcher. This is an example of team work,
because only with the help of other mallacologistlleagues and volunteers this achievement is
possible. The success of the St. Fagans NatiosabiiMuseum staff is a source of inspiration.

The Natural History Museum from Sibiu Malacologicallections are a work in progress and
will require years to come, as today there is amlg employee curetting over 515.000 specimens.

Computerizing zoological Collections

The zoological collection preserved in the Natudgdtory Museum of Sibiu, numbers more
then 20.000 specimens, namely spiders, birds, mésnamal a small number of amphibians, reptiles,
tunicates, comb jellies and echinoderms. The higérsity of species regards that data management is
a key consideration to determine the type of daaliaat will be used.

The present software DOCPAT used for data recordimg) transmission has aroused some
issues regarding the curatorial activities of ooplégical Collection. The software has several nsenu
for data recording: assignment, technical datalectshg sites, description, references/observation,
management, images, responsibilities, restoratioincaculation.

First of all, the label format lacks flexibility. iEre is no clear differentiation between the
measurements that have to be done. In additionyéight label has no point what so ever, due to the
fact that preserved mammals and birds specimeris fitre the original weight.

There are too many collecting sites labels thatugaedess. For example, there is no importance
what county or other administrative region the gpeas were collected. The G.P.S. coordinates fields
have no preformatted signs for grades, minuteseoorgls, which would make an easier task for
museum curators.

It's demanding to have digital access to the bbagidiversity data associated with specimens.
Though, it's a harsh challenge to proper manag®uwsarclasses of information linked to biological
specimens, when one is dealing with more than liomispecimens as it is the case of our Natural
History Museum.

Computerizing geological Collections



The Geological Collections include specimens tleddig to three scientific areas: Mineralogy
(12.254 pieces), Petrography (7.005 pieces) arebRtdlogy (57.159 pieces).

To analyze the progress made in computerizing theldgical Collectionsve should make a
brief foray into the collections history. Since tharly days of the Transylvanian Society (1849)pwh
founded the Museum of Natural History (past andg@né deposit of the collections), the members have
donated, and collected geological specimens. Ttensedecade of the nineteenth century was a period
of important geological discoveries in Transylvaara of subsoil riches intensified exploitationsé|
in this period, specialists from Western Europeetigyed, in collaboration with the Society members,
important geological studies (Ciobanu, 2003). Alede have resulted in increasing, sometimes
dramatically, the number collection specimens. $éathern Transylvania and the Austro — Hungarian
Empire, the Society and the Natural History Musewsare a landmark and a model for scientific
research in techniques of collecting natural spensrand starting new collections (Ciobanu 1998). In
this collecting frenzy and publishing the resultghe field work, the written geologic records bkt
specimens were a sideline activity long neglectédological specimens did not require so much
attention - in terms of conservation, storage imparison to other biological specimens.

During 1849 - 1945, the Society edited 95 volumatitled "Verhandlungen und Mitteilungen
des Verein fur Naturwissenschaften zu Siebenbirgisddermannstad”. In the journal section News
about the Society "Vereinsnachrichten" was listédttee activities and work done with museum
specimens. These records can be referred, in tefmsuseum specimen’s inputs by bibliographic
means. The only complete record is the financiadetss inventory book required during the
nationalization of the Society collections, recopdspared by an accountant especially interestéakin
financial value of the specimens and the need &ohdo receive an inventory number. Thus, were
given inventory numbers to many pieces with noinablabel, no bibliographical reference, damaged
from a scientific and museographic point of viewr@nt legislation indicates elaborate proceduoes f
eliminating a piece from the collection making tegistration a difficult process.

The Mineralogy-Petrography collection hand writtémventory books include detailed
information because of the important work done Img @f its custodians Rudolf Binder, which
recorded and curated the collections between 18881858 (Ciuntu, 1998). This collection data was
computerized using the Excel table database wighftitlowing headings / fields: name, place of
collection, storage location.

Macroscopic measurements were made at the begiofitigg twentieth century and for some
mineral species the diagnosis may not be corradt.tfds is not an impediment because a researcher
after accessing the data bank can study and mtigifgdiagnostic specimen. The difficulties are eslat
to the large number of fields to be filled in thecEl database and DOCPAT program and the
inconsistencies between the two types of databasésce at national level.

For example the size and dimension section, thesanement unit indicated in the Excel
database for minerals is the centimeter while i@ BOCPAT program is the millimeter. Also,
measuring and weighing the fossils and mineral saekuires a long time and these process may be
replaced by photographies of the pieces set next toler. The researcher interested in geological
specimens can then complete with personal obsensthe database.

The description section present both in the Exodlthe DOCPAT database makes the process
of registering the general data difficult. A caftregeological description can be made only by a
specialist in that specific fossil group or in tihhéneralogy — petrography area.

On the other hand specimens belonging to the sgstersatical group, collected from the same
area may have the same characteristics and thesper@ on writing the description, for hundreds of
times, is unnecessarily lost.

A Paleontological collection, as old as the onedhal the Museum of Natural History from
Sibiu, including pieces that have few or no dataalimost impossible to complete the proposed
computerized databases.



Computerizing Entomological collections

The Entomology Collection of the Natural History 8&wm of Sibiu, dated from 1827 (Pascu &
Schneider 1988) is considered one of the oldesihasibgical collection from Romania. The collection
comprises 265.777 specimens, divided accordinghéir thigher taxonomy in separate collections
(Pascu & Schneider 1988).

Along the years, the specimens present in the atalle were registered in a written inventory
book including the following data: the inventorymiber (new and the old one), the registration date o
the specimen, genus and species, the sample locasime, date of sample, number of specimens
comprised by that inventory number, the collecto@sne, the name of the person who identified the
species, the name of the person who redeterntinedspecies, the way the specimen entered the
collection (donation, it was bought), conservatgiatus, observations and the number of collection
display case (storage boxes).

The entomological specimens were sampled duringyéiaes 1850, 1900, 1920, 1940, 1950,
1960 and they have been registered in a writterentory book starting with 1960, after the
information included on the specimen label. Not thk specimens present in the collection were
registered in the written inventory book (todayréhare registered only 26.202 specimens out of
265.777). Regarding the inventory book, not all¢h&ries are complete because the specimen’s labels
don’'t contain the location, date and the collectorame (the basic information when a specimen is
sampled).

Beginning with 2008, the museum curator followihg general instructions started to register
the collection data in to the predefined Excel base. Being a standard template the museum curator
added sections that are necessary for the Entomalogollection. For the Location, data and
collector's name section there are two columnsfonehe original data from the labels, with the old
German or Hungarian names of the collecting sdad, one with today’s toponymes. Another section
added by the Entomological collections museum ouriatthe number of the display case that includes
the specimens making it easier for the staff td finin the deposit cabinets. Also a necessaryi@ect
added is the total number of specimens includeaddisplay case, for better evidence of the number o
specimens preserved. Because the majority of tbeiesp need to be checked according to today’s
taxonomy, a section will be added in the electramventory book containing the present day scientif
name and its actual systematic position.

There are also worth mentioning some aspects degparthe inventory procedure of the
Entomological Collection. Regarding the transcaptof the specimen labels it is sometimes hard to
recognize the hand writings, because some labels watten in 1850. Further, the collecting sites
names are often written in German or Hungarian aedd to be translated and included in the
databases both with the original nhame and trartldte preserve the original data. Regarding the
specimen’s manipulation, a special care and attensi given to the insect specimens, they are very
fragile and easily can been broken that's why theist be handle with a lot of attention in order to
access the information on the labels (sometimesntfloeemation on the labels has to be read with a
magnifier and the pieces of paper including theweht® be removed from the pins). All this actions
and activities require a lot of time. To sum upineentory one display case, containing more thah 1
specimens, it takes approximately one and a halfodavork, not counting here the searching for the
collecting sites toponymes and other section thastnbe compiled in the predetermined databases.
Computerizing 265.777 specimens requires a loinod tonsidering that there is one person in charge
with the inventory, when in many other museum theme several specialists that are implicated and
contribute with the inventory of similar entomoloai collection or with a lower number of specimens.
An important contribution to the inventory procassreceived from specialists that researched our
Entomological collections. Their published work rmen several systematic lists of species, from the



Entomological collection, that can be used in pnegsome species found in their catalogues aren'’t
recorded in the written inventory books of the Emddogical collection). Another contribution is
brought by the old hand written collection catalegi the collectors, that haven’t been recordeithén
written inventory books.

Computerizing botanical Collections

The Botanical Collection from the Natural Historyub&um in Sibiu includes 186,739 pieces,
divided in to 51 Herbaria maps with preserved @asgecimens, the majority belonging to Michael
Fuss (1816 — 1883) Herbarium and Erasmus Juliusadya1881 — 1966) Herbariurithe Botanical
collection also includesthe Buds and Shoots Collectiothe Exotic Fruits Collection, the Wood
essence plant Collectiothe Seed Collectiontubs and jars with plant fragmentajcroscopic slides
and drawings of plants. The diversity of this heg# causes many problems when it comes to
computerize the information related to the col@tsi because in many cases the predefined Excel
datasheet imposed by the Cultural Ministry Methodalal Norms of museum collections evidence
includes unnecessary or very difficult to applytgets for each collectionOn the other hand, the
botanical collections are hard to manage and stlugyof the unreadable handwritings on the labels,
the plants are not revised and the original caltgcsites are given in German or Hungarian.

The most common problem of the botanical collectiwolves the "Number of voucher/pieces
of the specimen"” section. In the botanical fieldnber of specimens means the number of whole
plants, with all its morphological parts (e.g. flens, stems, leaves, seed and fruithe reality is
actually different because in herbarium the spensrfeund are represented by parts of the plants or/
and whole plants pressed on a sheet of paperidrcéise is very difficult to count the specimend an
their remains, only a subjective assessment ofrtheeum curator can be maddso, some plants as
algae, fungi and moss are a real problem in establj the number of specimeii$ie “Dimension and
weight” parameters raise real questions due tdrégglity of the plants which make these very ditfit
to handle in order to establish the required infation. For example, preserved plants mounted on
paper sheets can not be weigh because it is inippedsi estimate how much is the weigh of the plant
and how much is the weigh of the pap&ecording to the DOCPAT program plant measuremargs
summarized to length and height of the leaf. Hoaustha botanical curator measure a specimen from
the Gall (Cecidia) Collection, from the Moss Cotlen that were gathered and preserved with the
natural surface where it developed (stones, biark enaking them impossible to measure and weigh.
The dimension and weight measurements for manyirapas are impossible or unnecessary because
these are not representative to plant identificatidesides these parameters, there are problems in
completing the section "Age of the plant" at hatvesich is unnecessary for many plants and
"Description of the species” which takes most & thuseum curator time, and the information is
already included in scientific papers.

To summarize, considering that it will take an ager of 30 minutes (this time is necessary to
find information as current scientific name, prasggly name of the collecting sites, translate &l
information) for the botanical museum curator tpeyin to the computer program the specimen
information and that the collection has 186,739cBpens, in approximately 40 years the full-time
employee will have registered all the pieces inrdwpiired database.

Conclusions

We consider that before we start creating databasg&xcel inventory tables we should create
a better storage conditions for the specimens, &gt that the data included on the original labels



should be recorded, the labels photographed addded in the species databases. After that each
specimen should be identified according to toddgdsonomy, photographed and if the case (type
specimens) measured. The aim is that records ofholdings are managed through a database
management system and searches of the collectigrbenperformed online. Correct identification and
organization of specimens and their associatedrnrdton is critical for the use of the collecticsusd
requires experience and specialist knowledge. Aatong data unambiguously with specimens will
assure that the specimens will have lasting séienalue. If data slips are lost or mixed with eth
specimens, if notebooks are lost, or if the cotttpame for associating locality data with specimen
undecipherable, then the specimens become wortlitesesearchers. Unfortunately, these losses
happen all too often.

Natural science collection play a substantial roleunderstanding biodiversity, supporting
nature conservation, furthering education and sgrthe community. Specimens held in biological
collections form a physical inventory of biodiveysi Most natural history collections contain
thousands, if not hundreds of thousands, of ind&igieces that require care, as it is the cagbeof
Natural History Museum from Sibiu. An individualespmen may contain hundreds of related pieces.
Thus guidelines for collection management and cawst take into consideration the reality of large
quantities of specimens and numerous pieces pemsge. An institution's program for managing and
caring for collections exists within the contexttbé institution's mission and resources. Managémen
and care of collections of natural history materigthould be governed by respect for the scientific,
historic, physical, cultural, and aesthetic intgdf the specimen or artifact and its associat#d.d
Documentation should meet the highest professistaaldards and follow recommendations of relevant
professional societies (Fitzgerald, 1988; Garfg3g89).

Each institution should establish priorities foe tmanagement and care of the institution's
collections as a whole, in addition to setting pties for the care and treatment of individual
specimens and artifacts of particular researchptiésl, aesthetic, or educational value. Values of
individual specimens differ and resources are galyelimited, resulting in the need to prioritize
management and care activities.

REFERENCES
ALLMON W. D., 1994 — The value of natural histomllections,Curator, 37, p. 83-89.

ASMA T. S., 2001 — Stuffed Animals and Pickled Headhe Culture and Evolution of Natural
History Museum, Oxford University Press, New Yqok,1 — 319.

BEAMAN, R., WIECZOREK J., BLUM S., 2004 — Determng Space from Place for Natural History
Collections, In a Distributed Digital Library Enemment,D-Lib Magazine 10 (5).

BECCALONI W. G., SCOBLE J. M., ROBINSON S. G., DOWRN C. A., LUCAS M. S., 2000 —
Computerizing unit-level data in natural historyccarchives, European Natural History Specimen
Information Network, Project publications p. 165 — 176 (http://www.nhm.ac.uk/research-
curation/research/projects/enhsin/index.html).

CALABUGIA IS., DIEGUEZ C., IZQUIERDO I.L, RAMOS M.SCHARFF N., ENGHOFF H., 2000

— ENHSIN users: Scientific and wider, European NatuHistory Specimen Information Network,

Project publications p.41 - 75 (http://www.nhm.ac.uk/research-
curation/research/projects/enhsin/index.html).



COLLINS, C., CORNISH, L., HUXLEY, R., OWENS, S.2006 — Synthesis network activity C—
assessing standards of collections in European us€ollection Forum21(1-2), p. 5-18.

COROCLEANU 1., 1987 — Clausiliidae (Gen. AlopiandColegiile Muzeului de Istorie Naturaldin
Sibiu (partea a ll-a)Complexul Muzeal Sibiu, Anudt, p. 275 — 295.

DUCKWORTH W.D., GENOWAYS H.H., ROSE C.L., 1993 - eBerving Natural Science
Collections: Chronicle of Our Environmental HerigagNational Institute for the Conservation of
Cultural Property, Washington, D.C., 140 pp.

EMERSON W. K., ROSS A., 1965 — Invertebrate coltew: trash or treasureCurator, 8, p. 333-
346.

FITZGERALD, G. R. 1988. Documentation guidelines fine preparation and conservation of
paleontological and geological specime@sllection Forum4, p. 38-45.

GARRETT, K. L. 1989. Documentation guidelines fbe tpreparation and conservation of biological
specimensCollection Forum5, p. 47-51.

GERMERAAD J. H., FREUNDENTHAL M. VAN DEN B., ARPS.(E. S., 1972 — A computer-based
registration system for geological collectioBsripta Geologica9, p.1 — 12.

GRENBERG, J., SPURGIN, K., CRYSTAL, A., 2006 — Ftiocalities for automatic metadata
generation applications: A survey of experts’ oping, Int. J. Metadata, Semantics and Ontologies
1(1), p. 3-20.

HEIDRON, P.B., WEI, Q., 2008 — Automatic Metadatetraction from Museum Specimen Labels,
Proc. Int'l Conf. on Dublin Core and Metadata Applicat®m. 57-68.

MESARCS A.M., 2010 — TheHygromiidaeTyron family (Gastropoda: Stylommatophora) frone th
Malacological collection of the Natural History Musn from SibiuBrukenthal Acta MuseV.3., p.
645 — 650.

PASCU M., SCHEIDER E., 1998, Colgte entomologice ale Muzeului de Istorie Natdrdin Sibiu.
Muzeul BrukenthalStudiisi Comuniari, Stiinye Naturale,27, Sibiu.

PETTITT CH., 1991 — What price natural history eotions, or ‘why do we need all these bloody
mice?’,Museum Journal91(8), p. 25 — 28.

ROSENBERG G., 2006 — Computerizing shell colletio@hapter 8The Mollusks: a Guide to their
Study, Collection and Preservation. American Malagizal SocietyEds. C.F. Strum, T.A. Pierce and
A. Valdés, p. 101 — 110.

SCOBLE M. J., 2000 — Changing roles and perceptiorisuropean natural history collections: from
idiosyncrasy to infrastructure, European Naturabtélly Specimen Information NetworlRroject
publications p.11-20 (http://www.nhm.ac.uk/research-curatieséarch/projects/enhsin/index.html).



SCOBLE M. J., 2002 — The European Natural Histopecmen Information NetworkiEuropean
Commission — Improving the human research potentia the socio-economic knowledge has
Johannson Anna, online version, Brussels: Eurof@mmission, p. 1 — 34.

SIRBU 1., 2010 — Freshwater Mollusca from Romamiatlie collections of the Natural History
Museum of SibiuBrukenthal Acta MuseV.3., p.527 — 536.

STANLEY M., 2004 — Standards in the Museum Car&eblogical Collections, Museums, Libraries
and archives Council (MLA), p.1-75, London (www leationslink.org.uk)

STRUM CH. F., 2006 (1) — Museums and Malacologyagtar 13,The Mollusks: a Guide to their
Study, Collection and Preservation. American Malag@cal Society Eds. C.F. Strum, T.A. Pierce
and A. Valdés, p. 181 — 183.

STRUM CH. F., 2006 (2) — Archival and curatorialthmds, Chapter 5The Mollusks: a Guide to their
Study, Collection and Preservation. American Malagizal SocietyEds. C.F. Strum, T.A. Pierce and
A. Valdés, p. 45 - 56.

WINSTON J., 2007 — Archives of a small planet: Bignificance of museum collections and museum
— based research in invertebrate taxonomy, in: ghan Q. & Shear W. A. (Eds.), Linnaeus
Tercenternary: Progress in Invertebrate Taxonoropiaka, 1668. p. 1 — 766.

http://www.spnhc.org - The Society for the Presgovaof Natural History Collections

http://www.cimec.ro/DespreCIMEC/Report-Activity.htm The Institute for Cultural Memory,
Romania

http://www.cbd.int — The Convention on BiologicaivBrsity

http://www.nhm.ac.uk/research-curation/research@gpts/enhsin/index.html - European Natural
History Specimen Information Network

http://oldweb.ct.infn.it/~rivel/museologia/7_ICOMAYHIST.pdf



