Storage and curation of collections in
Luomus
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What is Luomus and what does 1t do?

- Universities Act 72§: The Finnish Museum of Natural History is attached to the
University of Helsinki and is responsible for the preservation, accumulation and
exhibition of the national natural history collections and for research and education
relating to them.

- Legally binding tasks also from

* |aws of nature protection, geographical information infrastructure, and information management
* some intergovernmental treaties

» |n addition, the duties of the Finnish Museum of Natural History include:
- conduct research in its focal fields and provide teaching based on the research
* serve as a comprehensive expert in chronological and isotopic methods
* serve as a consulting specialist in society in its fields

- provide its collection for use in research and teaching, particularly in the fields of zoology,
geology, botany, and mycology

» coordinate the collaboration of Finnish natural history museums and botanic gardens

LUOMUS
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Natural history collections and
curation

* A natural history/science collection is a compilation of systematically
organised natural science specimens and their metadata
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Luomus General Collections Policy

» (Geology collection policy

 Living plant collections policy

* Plant and fungi herbarium collection policy
* |nvertebrate collection policy

* Vertebrate collection policy

 DNA and tissue sample collection policy

» Palaeontology collection policy

LUONNONTIETEELLINEN KESKUSMUSEO
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Luomus’ collections

* The collections constitute an archive of
biological and geological diversity and of the
changes in our environment caused by
natural phenomena and human intervention
as well as the connections between them.

* The purpose of the collections is to offer
reliable, high-standard research material for
the future needs of humanity.
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Accumulation principles

» 1) Scientifically valuable specimens of a high technical
quality which support the strengths of Luomus and are
important for current or future research

« 2) Specimens which complement existing scientifically
valuable collections and increase their scope (e.g.,
represent missing stages of development, add to time
series or increase the geographical or taxonomic scope of
the collection)

» 3) Specimens with no immediate research value, but
which may serve other social interests such as
environmental education or the exhibition of biodiversity

LUONNONTIETEELLINEN KESKUSMUSEO
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Accepting specimens

What is the number of specimens, and how much space do they require?
Do the specimens have scientific significance or historical value?
Do the specimens genuinely expand the content of the collection, or do they duplicate existing collections?

Hol\_/v_do?the specimens promote Luomus’ strengths and the goals laid down in its collection and research
policies”

* |s the data associated with the specimens reliable and sufficient as defined in the collection-specific policies?
* Were the specimens collected in an ethical and legal manner?

« |n addition, the following aspects must be considered before deciding to accept large collections:
* To what extent will these collections be stored in Luomus?

 How will the specimens be preserved before their addition to the collection?

« How much time and resources will be needed to curate the new collection?

 What are the long-term overall costs of the collection’s maintenance, curation, storage and metadata
management?

 What are the logistics required to receive the collection, what are its costs, and how will funding be arranged?

LUONNONTIETEELLINEN KESKUSMUSEO
NATURHISTORISKA CENTRALMUSEET
FINNISH MUSEUM OF NATURAL HISTORY



Enhancing the content of the
collections

» Enhancing the content of the collections seeks to increase their
scientific value in a way that is financially sustainable.

* The content of the collections is enhanced through quality criteria
which guide accumulation and deaccessioning and pertain to
specimens and their metadata.

* The scientific and perceived value of the Luomus collections is
ultimately dependent on their accessibllity.
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Preservation

* The preservation of the national
collections as a reliable, high-
qguality research resource is one of
the duties set for Luomus in the
Universities Act.
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Use of the collections

* The collections are to be used primarily for scientific research and
university teaching, and secondarily for other types of education and
environmental education.

* Research use of the collections takes place in Luomus facilities, and
collection material may be loaned outside Luomus free of charge
according to international museum practices.
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» Before lending Luomus collection specimens to other
organisations, the person responsible for the loan must determine
that the person receiving the loan represents a scientific institution
or is otherwise undeniably qualified to handle the specimens and to

use them for scientific purposes.
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Deaccessioning specimens

* The purpose of deaccessioning is to remove poor-quality material
from the collections and thus streamline collections maintenance
and the use of space without compromising the scientific value of
the collection.

» Before deaccessioning, it should be considered whether an image
of the specimen could be created and its metadata stored.

» Deaccessioning may also seek to reduce duplicates, in which case
the deaccessioned specimens can be used for swaps

LUONNONTIETEELLINEN KESKUSMUSEO
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Botanical and mycological
collections In Luomus
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Contents

- Why botanical collections and what is their profile”?
- What and where are the botanical collections?
- What is a botanic garden?
- Different botanical and mycological collections
- Kumpula botanic garden
» Kaisaniemi botanic garden
» Greenhouse collections
» Herbarium collections (“botanical museum®)

+ Seed bank
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Why botanical collections and what is their
profile?

Luomus as a whole is profiling three equally important sectors:
1. scientific collections and datasets, I.e., research infrastructure

2. research (and teaching)

3. expert functions (including public education)

Botanical collections largest in Finland, internationally significant
global coverage in herbarium collection (botanical and mycological)

— In outdoor living collections Southern Finland and similar climatic areas
— In greenhouse collections — the longitude rule (especially in tropics)

— these are defined in collection polices:

—  General collection policy

—  Living collections policy

wrrasorsiacaroseer . — - Herbarium collection policy

FINNISH MUSEUM OF NATURAL HISTORY
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The longitude rule (from 21°E to 29°E)

Hyvarinen, M. et al. (2020) Living plant collections policy of the Finnish Museum of
Natural History. RIO https://doi.org/10.3897/ri0.6.e60450

www.luomus.fi
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What and where are the botanical
collections?

@® = general services

@® = zoology

@® = botany, herbarium
= botany, gardens

@ = natural sciences

17



What is a botanic garden?
Definition of a botanic garden by BGCI

A reasonable degree of permanence
An underlying scientific basis for the collections Plants for the Planet
Proper documentation of the collections, including wild origin

Monitoring of the plants in the collections

Adequate labelling of the plants

Open to the public

Communication of information to other gardens, institutions and the public

Exchange of seed or other materials with other botanic gardens, arboreta or research
institutions

Undertaking of scientific or technical research on plants in the collections
Maintanence of research programs in plant taxonomy in associated herbaria.

LUONNONTIETEELLINEN KESKUSMUSEO
NATURHISTORISKA CENTRALMUSEET
FINNISH MUSEUM OF NATURAL HISTORY

LUOMUS

www.luomus.fi



Collections more in detail:
Kumpula botanic garden

Geographic sections (Hortus geobotanicus) and
economic plants + traditional medicinal garden (Hortus
ethnobotanicus), ex situ conservation
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Area: 6 ha
Accessions: c. 5400

(inc. seed collection)
Taxa: 2800

Of wild origin!
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Kaisaniemi botanic garden

Evolution tree (systematic section)
Lichen garden

Moss garden

Rock garden

Sensory garden

Arboretum (trees)

Traditional ornamentals
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Area: 5 ha
Accessions: 1300
Taxa: 840

Accessions: e.g.
through seed
exchange
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Greenhouse collections

Accessions: 1240
Taxa: 1050

Tropical rainforest
Palm house
Savanna

Dry forest

Island room
Victoria house
Mediterranean
Desert

Saintpaulia room (ex situ collection)

LUONNONTIETEELLINEN KESKUSMUSEO
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The herbarium

Total no of specimens c. 3.5. million (rank 15. -17. in the world)
- Vascular plants c. 1.8 M

- ¢. 20 000 type specimens
- Fungi (inc. lichens) c. 0.9 M

- Separate collections: e.g. Erik Achariuses fungal collection, William Nylander’s lichen
collection

- ¢. 19 000 type specimens (12 t lichenized, 7 t non-lichenized)

- Bryophytes c. 0.6 M
- Separate collections: Viktor Ferdinand Brotherus, Sextus Otto Linberg
- 25 000 type specimens

LUOMUS
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The seed bank

LUONNONTIETEELLINEN KESKUSMUSEO

NATURHISTORISKA CENTRALMUSEET
FINNISH MUSEUM OF NATURAL HISTORY




Curation of collections

University of Helsinki (H)
hetpoid luomes IUHA 3301572

Scientific curation - NETENETE
. : \”"';g."n: Qezthann H 3 301 572
- taxonomic and literature research S0
- work on scientific nomenclature e
_ _ Ao PR . (IS D DECHL SRPE S &
- re-organisation 1 ~s]
- renaming o e R e

- relabelling eftc.
Technical curation

- preparation

- re-organisation

- loans/exchange

- database management
Digital curation

- digitisation

- scientific

- re-organisation of databases
womanterEELLNENKESKUSUsoG g NG ING/adding information on specimens and collections

FINNISH MUSEUM OF NATURAL HISTORY == LUOMUS
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NATURAL HISTORY COLLECTION
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« "Compilation of systematically organized
specimens and their metadata from which the
specimens can be retrieved either based on the
associated collection data files or on the physical
placement of the specimens.”

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI 16/08/2022 2



ZOOLOGY COLLECTIONS

Vertebrate 140 000
Invertebrate 400 000

Total

9! 5 Insects 9 200 000
million
specimens

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI 16/08/2022




ZOOLOGY UNIT

65 persons

 Staff about 35 persons: unit director,
senior curators, curators, DNA
laboratory manager, coordinators,
senior museum technicians,
taxidermists, post doctoral researchers,
PhD students, research assistants

* Visiting researchers about 30 persons:
grant researchers, emeritus staff

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

ZOOLOGY UNIT
UNIT DIRECTOR

ENTOMOLOGY TEAM
Collections, research,
teaching, societal interaction

METAZOA TEAM
Collections, research,
teaching, taxidermy, societal
interaction

MONITORING TEAM
Monitoring, mapping survey,
research, teaching, societal
interaction

16/08/2022



VERTEBRATE COLLECTION

140 000 specimens

Maijority of samples are from Finland
« skeletons, skins, wings, nests
« bird egg collection

Frozen tissue collection, suitable for
molecular work

> 90 % specimens are digitised

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET LU 0 M U
UNIVERSITY OF HELSINKI
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% INVERTEBRATE COLLECTION

400 000 specimens

Majority of samples are from Finland

* spiders, mites, molluscs, oligochetes
and turbellarians

Mostly stored in ethanol

> 30 % specimens are digitised

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI 16/08/2022



ENTOMOLOGY COLLECTION

9 200 000 specimens
Majority of samples are from Finland

« Coleoptera, Hymenoptera,
Lepidoptera, Diptera largest
collections

* Includes also immature stages
Mostly dry, pinned specimens

Separate room for ethanol samples

> 10 % specimens are digitised

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI 16/08/2022



ENTOMOLOGY DRY COLLECTION
| —

Apoidea FENN,

Hoplitis robusta (Nylander, 184)

Wegachilidae 37 e o s (Tamsok1£72) / - |
Megachilinae

’

HELSINGIN YLIOPISTO
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ENTOMOLOGY WET COLLECTION

6.23
- Trichoptera
a = v
coleort®™® | ’ Hydroptildae |~
==
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- entroP2
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‘i. ENTOMOLOGY FOSSIL COLLECTION

 Few hundred specimens

» Majority of samples are non-Finnish

« Coleoptera, Hymenoptera,
Lepidoptera, Diptera largest
collections

« Samples in amber

* Few samples digitised for research
purposes

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI 16/08/2022 10



‘ﬁ_ PRESERVATION EXAMPLES

Non-mounted skins: mammals, birds

* Dry, pinned: insects
* Dry, card mounted: insects "
* Dry: shells, skeletons, bird eggs, corals

- Ethanol: insects, other invertebrates, fish

* Microscope slides: animal parts, small insects

Photographed CHINA (Sh
L aSh l‘IOS 47E
2016 u( e km 7o A7kmn
SX 23 50-2500 m

i 7~ 19 Vil 1996
Pekka Malinen Zils vii. 1998

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI 16/08/2022
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MICROSCOPE SLIDES

.f(opufa &
decarata DP.£ S

USSR, Tadzhikisfan & |
8.6.199| f

call ZMH
o 9y

, NG, 1.
pg:ﬂr Sihvonen 4

Scepule
orienfalis  Alph.

-
Ukraime, Crimea :
T.¥i.199a ,
€/l ZMH

Prep. ne. 943,
Pasi Sihvonen J

USSR, Tadzhikistan
39° N71° E, 2050m
8.6.1991

U.JUrivete leg.

HELSINGIN YLIOPISTO
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%_ GENOMIC RESOURCES COLLECTION

* Luomus is a member in Global Genome |+
Biodiversity Network -

« Objective is to make genomic collections
discoverable for research .
» collaborate to ensure quality standards for
DNA and tissue collections
* improve best practises
* harmonize exchange and use of material =@

» https://www.ggbn.org/ggbn_portal/

HELSINGIN YLIOPISTO

HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI
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https://www.ggbn.org/ggbn_portal/

« Kotka — collection management tool
https://kotka.luomus.fi/

« Collection management: e.g. accession,
deaccession, loans, unique object

identifiers

« Majority of data available online
https://laji.fi/en

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

~

® & https:/ikotkaluomus.fi/view?uri=http://id.luomus.fi/GL.4285&page=1&spot=1

- C earch
t ~ ,

http://id.luomus.fi/GL.4285

Collection: Hemiptera World (Luomus)
Condition good

(defects):

Preservation: Dry

Date 24.2.2015

transcribed:

Collecting event (gathering)

Leg: Baker, Charles Fuller
Country: Philippines
Municipality: Luzon

Locality names: Laguna, Mount Banahao

Specimen/observation (unit)

Record type: Preserved specimen
Life stage: adult

Sex: F - Female

Count: 1

Identification

Species: Sadoletus bakeri Bergroth, 1918

DIGITAL COLLECTION MANAGEMENT

GL 4285 Sadolet GL 4285 Sadolet GL 4285 Sadolet GL 4285_Sadolet

us_bakeri_jpg

Type specimen

Type:

Original description
publication:

us_bakerni_3jpg us_baken_2 jpg us_bakeri_label j

P9

type Sadoletus bakern Bergroth, 1918

Bergroth, E. 1918. Studies in Philippine Heteroptera,
| Philippine Journal of Science” (D) 13(2): 43-73
(1918)

16/08/2022 14


https://kotka.luomus.fi/
https://laji.fi/en

DIGITAL COLLECTIONS

Digitisation of entire collections > htips://laji.fi/en

Digitisation on demand > htips://laji.fi/en

Digitisation of research material > hitps://Iaji.fi/en, publications, data repositories

Digital teaching material

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI 16/08/2022
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LAJI.FI Species¥  Browse & Search  Contribute My Notebook  Forum  More Login|Signup  @EN

SUOMEN LAJITIETOKESKUS ‘ )
FINLANDS ARTDATACENTER . Y

FINNISH BIODIVERSITY INFO FACILITY ‘ 4
44 146 243 42 856 \ 471  § | ‘
observations species ’g:ollecti%)ns

i

Species search

Finnish Biodiversity Information Facility SUESIE
Degraded service performance / Férsdmrad servicepre-
The Finnish Biodiversity Information Facility (FinBIF) is an open access data repository for researchers, SRR AR DT
government and the public. FinBIF consolidates many collections and datasets of living Finland in a single m 01.07.2022
source. Our online portal, Iaji.fi, allows you to browse, search and download information about all forms of
biological life, and to record and share your own observations. FinBIF is committed to the sharing and Fault in Notebook forms Sunday 15.5. f 0.00 to 13.00
promotion of open access data. (GMT+3)_/ Fel i anteckningsbokformul&r
[ technical | 15.05.2022
Vikatila 31.3-1.4. (korjattu) / Service problem 1.4. (fixed)
§’; ){‘7/\ ) = / = 01.04.2022
2 v @ \i State-of-the-art bridge from FinBIF to GBIF
02.02.2022
Study species @ Browse & Search @ Submit observations @
Vihko kuvien lisédys on rikki (korjattu) / Adding images is
broken (fixed), ™~

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI



« Digitisation of collection’s metadata
> online

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

DIGITAL COLLECTIONS

LUOMUS

LUONNONTIETEELLINEN KESKUSMUSEO

suomeksi pa svenska in English TI0-PYCCKH

Etusivu | Tule kiymééan | Tutkimus | Kokoelmat ja aineistot | Osallistu | Info

ETUSIVU

TULE KAYMAAN

TUTKIMUS

KOKOELMAT JA AINEISTOT

OSALLISTU

INFO

MEDIALLE

Coll. Richard Frey (MZH/FMNH /Luomus):
taxon list part 1 - Xylophagidae to
Dolichopodidae

This list documents museum samples in the Finnish Museum of Natural History (MZH/FMNH) =
Luonnontieteellinen keskusmuseo (Luomus).

The list is work in progress and may contain
errors, duplicates, obsolete or unpublished
names and simple mistakes. The GBIF
suggested names are automatically
generated and have not been reviewed.

Known or suspected manuscript names
present in the collection are listed as
chironyms.

Collection: Diptera collection of Richard Frey

« Part 1: Xylophagidae to Dolichopodidae (this page)

« Part 2: Lonchopteridae to Tephritidae, Hippoboscidae
« Part 3: Brachycera, Helcomyzidae to Chloropidae

« Part 4: Brachycera, Muscoidea and Oestroidea

« Part 5: "Nematocera", tbd
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DIGITAL COLLECTIONS
MICRO CT

16/08/2022
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DIGITAL COLLECTIONS:
TEACHING

« Digitisated material in el Pinkka
httDS//|a|IfI/en can be use fOI' Species learning environment
teaching

. . = - Search in Pinkka Welcome to Pinkka!
i P I n k ka [} S p e CI eS I e a rn I n g Pinkka is a species learning environment. The name
L = refers to bundled plant samples which have
e nVI ro n m e nt Search by species name, pinkka name or sub-pinkka name.. } i .
] ] " " ] = Pinkka's wide-reaching image and description data
h ttpS ://p I n kka . h e | S I n kl . fl/p I n kat/#/ is used to formulate information bundles for different

uses and audiences - virtual Pinkkas.

traditionally been used to learn species identification.

Sample species cards

Pinkkas

IPS-154 Subarcnc' abltats and Bi

» Global peatland ecology

« Identification of fungi

¢ |IPS-153 Flora of Subarctic Europe

 |PS-154 Subarctic Habitats and Biota

« IPS-175 Flora and vegetation of East Africa

« |PS-177 Flora of southern Finland

» IPS-178 Threatened vascular plants of
Finland

« Kumpula Botanic Garden

« Nordic bryophytes and lichens

« Seedling and Propagule Identification

« Tropical Plants of Economic Importance
(AGRI-247)

. & o Salix caprea
antdhti' *Jll Goat willow

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI : Presentation Name / Firstname Lastname 16/08/2022
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DIGITAL COLLECTIONS:
TEACHING

 Digitisated material in
hitps://laji.fi/en can be use for
teaching

» Extended species identification in
agricultarul entomology AGRI-273

« Students digitise material

HELSINGIN YLIOPISTO 1 BB
HELSINGFORS UNIVERSITET L i BEN
UNIVERSITY OF HELSINKI


https://laji.fi/en

DIGITAL COLLECTIONS:
TEACHING

* Digitisated material in hitps://laji.fi/en N
can be use for teaching -

Isot, ulkonevat
verkkosilmat ja

DAGSLANDOR
MAYFLIES

Yksi tai useimmiten kaksi paria ohuita,
kalvomaisia ja yleensa lasinkirkkaita
siipia; takasiivet voivat olla surkastuneet
tai puuttua, levossa siivet pystyssa
toisiaan vasten

.+ Sipisuonitus usein runsas

A Keskiruumiin
* Free PDF available on fomepisasinsa 30"
lﬁvajs?)va LY (mesothorax) & Kolmiomaiset etusiivet
suurt ++++ takasiipia huomattavasti

Tuntosarvet hyvin
lyhyet

Etujalat huomattavan
pitkat, erityisesti
koirailla

s

https://laji.fi/len/theme/hyonteisopas

Suuosat surkastuneet

Ephemera vulgata Linnaeus, 1758
Isosurviainen

Kisko, Toija, 16.71999

Anders Albrecht leg

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

suuremmat

o7 SeN ;
DS Takasilvet 7
Ve pyoreahkot - i

= Kolme (tai harvoin kaksi),
usein huomattavasti
ruumista pidempaa
perasukasta takaruumiissa

Takaruu;ms hoikka ja pehmea

10 mm

16/08/2022
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https://laji.fi/en
https://laji.fi/en/theme/hyonteisopas

VIRTUAL
COLLECTIONS?

* Online access to collections via
virtual platform?

* Virtual reality?

 Museums’ need new expertise

* Recent: digitisation coordinator,
micro CT expert

« Potential future positions: virtual
collections manager, digitisation-on-
demand expertise, DNA-on-
demand expertise?

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI
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