HERBARIUM COLLECTION MANAGEMENT POLICY
Established — June 1993; Revised 1995, 2006, 202012

The Herbarium Collection Management Policy is wntto establish a policy governing
the management of the herbarium specimens of tlkedudri Botanical Garden. Itis
intended as a working document, and will be revibaed revised as required every five
(5) years or as conditions and techniques chambe.most recent revisions were made
in June 2012.

The Herbarium is a service unit within the Rese@ulision that supports scientific
research both within and outside the Missouri BiarGarden by:

providing access to specimens and their assoaitizd

providing facilities for specimen preparation amshgervation

managing and organizing storage facilities suitédsdong-term specimen care
establishing policies that ensure the continuedahifity of specimens for present
and future research
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Scope of Collections

The Herbarium Collection is limited to vascularmka(ferns, gymnosperms and
flowering plants) and bryophytes (mosses, hornwamts liverworts). Material of other
plant groups, including fungi, if acquired, is sasta gift or exchange to appropriate
institutions with the capacity to properly care &ord utilize them.

In addition to dry-preserved herbarium materiad, ¢bllection may contain liquid-
preserved plant parts, photographs, microscopile glreparations, specially prepared
specimens suitable for DNA or other chemical exioag and other preserved materials.

Authority and delegation of responsibility

The Curator of the Herbarium has decision-makirtga@ity and responsibility for
acquisitions, deaccessions, collections care aadithe herbarium collection, in
consultation with other appropriate Research Divistaff.

Code of Ethics
The research staff and volunteers conduct thensatvaccordance with the Garden-
wide Employee Ethics Policy.



Categories of Collections

The herbarium collection is composed of presentadtgarts or samples that are used to
support the taxonomic research of the Garden’$ ataf students, as well as outside
researchers from the international botanical comtyun

Acquisitions/accessioning
The Garden's priorities for developing its HerbariGollection are to acquire and make
available for research:

1) an outstanding assemblage of vascular planirepes from the Neotropics,
especially Mesoamerica and Andean South AmeriaaAdinca, and a
comprehensive collection of mosses from througlioeitvorld.

2) specimens from botanically unique areas or gldicat are being rapidly
destroyed or modified.

3) specimens of taxa within the special interast expertise of staff members.
4) significant smaller herbaria that might otheenise dispersed or lost through
neglect.

5) a representative collection of taxa from thea@der of the world.

Accessioned specimens should, to the extent pessitdet the following criteria
(although other special considerations for accejgamay apply):

1) Specimens should be fertile, complete, and in grmodlition.
2) Specimens should be associated with appropriateatatollector, locality,
ecology, and specific specimen information.

Specimens which do not meet these criteria magtused, especially if the collection is
vouchered in another established herbarium. Saciksidns will be made after
consultation between the Curator of the Herbarinchappropriate research staff.

Specimens are acquired through staff collectioxnsha&nge, gifts, purchases or bequests.

Specimens that are vouchers for Garden suppomeeestor its living collection will be
accepted.

Some specimens may be used as gifts, exchangeycateonal materials, if this will
further the Garden's mission and research goals.

Deaccessioning/Disposal

Specimens which are needlessly duplicated, detteidy or do not fit the mission of the
Garden, may be deaccessioned. Deaccession otiangmewill be undertaken only after
careful consideration and consultation betweerCinator of the Herbarium and other
appropriate research staff.



Specimens that are deaccessioned may be sentsasrgikchange to appropriate
institutions or, if they have deteriorated to ttoenp where they have no scientific or
historical value, they may be discarded.

Loans

The Missouri Botanical Garden Herbarium servesiditeon and the world as one of the
leading resources of plant research material farnamic studies. In order to insure that
these collections are used in the best interesppfopriate contemporary studies and are
protected and effectively preserved in the inteoé$titure research, the following
stipulations are made:

Loan Conditions

Loans are made to botanical institutions or depamtsiengaged in taxonomic research
and postgraduate instruction. These institutiorsmostly, but not exclusively, listed in
Index Herbariorum. Ordinarily, loans are not made to individualst éxceptions may be
made.

Written loan requests must be submitted to the ©Gud the Herbarium. Loan requests
should state:

1) The name(s) of the workers on whose behalf #ieynade

2) The basic reason for the request

3) The precise nomenclatural or taxonomic scogbefstudy, including any synonyms,
and the precise geographical range of the invedsiigaf applicable.

Upon receipt of shipment please verify the numbéteans sent, sign and return the pink
copy of the invoice to the Curator of the Herbarium

Loans are made for a period_of one yeliithere is need for further retention of the
material being studied, a request for an extensidhe loan period should be made to
the Curator of the Herbarium.

The Garden reserves the right to request the refuta materials at any time.
Procedures, Storage, and Return of Borrowed Méateria

Herbarium specimens should be stored in sealed easkkept free of insect and fungus
infestation.

Under no circumstance should any contact adhesicellulose self-adhesive tape or
labels be used on any herbarium sheet.

Herbarium sheets must not be bent, folded, orfesd down. Except during actual
examination, type specimens should remain in tleeirfbordered folders.

Loans may be transferred to another institutiory afier permission is obtained in
writing from all institutions involved.



Annotations

Before being returned, every herbarium sheet shioelllegibly annotated with typescript,
ink, or indelible lead pencil, not ballpoint pety, the investigator. Annotations,
preferably on acid-free labels approximately 2 B»xcm, should bear the accepted name
of the taxon, the name of the investigator andhiser institution name and acronym
and the date of annotation. Annotation should bedjto the specimen above or near the
original label to facilitate filing and future styd Type specimens should be indicated by
the basionym. All annotation labels should be @tbabove or near the original label to
facilitate filing and future study.

Specimens that cannot be positively named, or tfmsal to belong to groups not under
consideration, should be annotated to the extesdiple. Where a sheet is found to
contain two or more taxa, each element of the mexsinould be clearly indicated with a
separate determination slip.

Amplification of herbarium labels with data fromests from other herbaria will be
appreciated, especially where locality, date, ctdle or collector's number are absent.
All existing labels, annotations, etc. must noré®oved, obscured or altered in any
way.

Removal of Material

No portion of the specimen on a herbarium sheet lneayymoved without the prior
written approval of the Curator of the Herbariumat toutine, careful, dissection of parts
on sheets or in fragment packets is permitted sR&duld be returned to the fragment
packet.

Written authorization must be obtained for remayMahny material for destructive
sampling, SEM or anatomical study. This includederal for DNA extraction, pollen,
spores, leaves, wood or any other structure. Spegiidelines for authorized sampling
will be provided on request. Contact the Curafahe Herbarium for additional
information. (See Use of Collection below)

Publications

All Missouri Botanical Garden specimens should ibedcwith the standard international
acronym “MO” in any published lists of specimehere possible, a copy of any
publication resulting from studies based on Gajmtimens should be sent to the
Herbarium.

Kinds of Objects found in Collection

There are three major categories of material irHeddarium:

1) Herbarium specimens, (pressed, dried, and mourded gpecimens), but also
including oversized parts, wood samples, etc.,guvesl in a dry state.

2) Liquid preserved (spirit) material.

3) Silica gel-dried samples for DNA extraction (DNAB3.



Objects in Custody

To conduct scientific research staff of the Miss@&atanical Garden frequently need to
examine additional specimens from other institigiand museums. Loans of extra-
institutional material are requested by the Garsl€hirator of the Herbarium upon
written request by a staff member. Upon arrivadn material is checked, recorded, and
placed in herbarium storage for access by the stipgestaff member. These specimens
are cared for and housed under the same stridigeand procedures used for the
Garden’s own collections to safeguard the mateb&hined on loan. During the loan
period the borrowed material is examined and anedtay the responsible staff member
and/or project. When the study is complete thed steinber returns the material to the
Garden’s Curator of the Herbarium for count, docotaton, and return to the lender.

Care/Conservation/Storage

All specimens will be stored under the best envitental and physical conditions
possible to protect the collection from deteriaratand with particular consideration for
the long-term conservation of the material for fattesearch. To the extent possible all
specimens will be stored in compactor shelvingha@aaled cabinets. Specimens that are
improperly mounted or damaged will be repaired feefeeing refiled or sent on loan.
Insect pests and other environmental factors thgiitntead to deterioration of the
collection will be monitored and appropriate measuaken to mitigate any problems.

Housekeeping

The preservation and maintenance of the herbartuheaviissouri Botanical Garden
requires an Integrated Pest Management Prograsstoeaisolation of the collection
from harmful pests. The Garden uses a variety dhaus to safeguard the collection
including freezing of incoming material, pheromdraps for monitoring, and archival
packaging to reduce the mechanical damage to spasior their contact to external
substances. All specimens or other plant matesi@subjected to the same procedures
as the materials come into the collections space.

Good housekeeping is another technique used teedtie environments suitable for
pests, i.e. keeping all floors and counter toparckend debris-free will reduce the risk of
specimens coming into contact with liquids, harntfytt or changes in humidity.

Maintaining good environmental controls on collentstorage spaces also produces
suitable storage conditions for all material in tisflection. These include regulation of
temperature, humidity, and lighting. A carefuldrade between conditions providing the
best atmosphere for the collection and usable wgrkonditions for the staff are
carefully monitored to reduce the possibility f@arimful conditions for the collections.

Insurance and Risk Management
The Herbarium Collection is covered under the Ganaiegle insurance policy.

Documentation/Collections Records
Incoming shipments of specimens (as lots) are detbwith an entry record. This record
is both electronic (with abstracted data aboustiipment) and in paper form, composed



of an incoming shipment report and documentatian dlsccompanied the shipment.
Loans are given a different identifying number tlodimer classes of specimens (gift,
exchanges, etc.), so that they may be readilyiftesht All paper documentation is
permanently retained, either in the herbarium filethe Garden’s archives, while
electronic records are regularly backed-up ancedtoff-site. Specimens that are sent
out on loan, or as exchange or gifts, or returoeitiéir home institution also have
corresponding paper and electronic documentation.

Specimens that become part of the permanent dolteate given an accession number
when they are mounted. Once filed in the collectley are effectively cataloged.
Because of the format and filing organization afagium specimens, the herbarium
collection itself is a systematically organizedritaatalog”, with complete data
permanently accompanying each specimen.

Inventories
Specimens are inventoried on an ongoing basis wieenleey are pulled for loan or used
or verified against the database in projects.

Access

Herbarium Collection:

The herbarium collection is available for consudtaty any individual with a legitimate
reason to do so. Specimens may be studied ingfi'afium or by means of loans to
established herbaria. Visitors are required testegwith the herbarium secretary and
are oriented to the policies of collection use #raphysical organization of the
collection by a member of the herbarium staff.

Electronic Data
Specimen data in electronic form will generallyawailable to researchers via the
Internet or other networks, except as outlinedwwelo

The value of data as an institutional resourcadssiased through its widespread and
appropriate use; its value is diminished througbuse, misinterpretation, or unnecessary
restrictions to its access.

This policy applies to institutional scientific dand is intended to improve access to
these data. The policy does not apply to notesyrds, or databases that are the personal
property of individuals. In all cases applicaldgdl statutes and regulations that
guarantee either protection or accessibility taitusonal records will take precedence
over this policy.

Access to the Missouri Botanical Garden's scientifstitutional data, i.e. the permission
to view or query institutional specimen data, Wil granted to a wide range of users,
from employees to the general public. MissouriedBatal Garden data stewards will be
responsible for assigning each item of institutlatea and each standard view of that
data to one of two categories: public or limitedess.



As appropriate, data stewards will identify specindata elements or views that have no
access restriction and that may be released ts os#side of the Garden. These will be
designated public data. When deemed necessagysatards may designate some data
elements as limited-access data. Limited-accessnday include information which is
part of active, ongoing research projects. Datesictered to be limited-access may be
made available on a specific request and appr@ssb When necessary, the Computer
Steering Committee will make the final determinatan data restriction and requests for
access.

Data users will be expected to observe any ethésttictions that apply to data to which
they have access, and to abide by applicable lapslwies with respect to access, use,
or disclosure of information.

Expressly forbidden is the disclosure of limited:@s institutional data or the
distribution of such data in any medium to thirdtjges without express written consent.
Also forbidden is the access or use of any ingtitial data for one's own personal gain or
profit or for the personal gain or profit of others

Use of Collections

The herbarium collection is used primarily to suppaxonomic studies using traditional
types of non-destructive morphological measuremamndisdissections to obtain data. At
the same time judicious and careful sampling frpecsmens with appropriate material
for destructive analysis can yield a wealth of &ddal information on phylogenetic
relationships.

The following policies have been established talgwppropriate sampling from
herbarium specimens for destructive sampling.

Sampling for Pollen/Spores from Herbarium Specimens

1. The investigator must have made a diligent and daibial effort to obtain appropriate
material from other sources (field collections,tfodtural sources, other herbaria,
etc.) before requesting permission to sample filoenGarden’s collection.

2. There must be adequate flowers or spore-bearingtates available so that
removing a sample does not diminish the scientdicie of the specimen for future
research.

3. Pollen/spores may be removed from no more tharflomer/structure per sheet (i.e.

only the minimum amount of material needed shoeldaien.). If possible the entire

flower/structure should not be damaged.

Fragments from the fragment packet should be sahpkferentially.

Only one or two specimens per taxon may be sampled.

Sampling is restricted to non-type specimens.

Samples may not be taken from historical specimges from collections made

before 1900).

Any sampled specimen must be clearly annotatedwidt material was removed,

by whom, for what purpose, including the place epakit of prepared slide(s).

No ok
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9. The Missouri Botanical Garden must be acknowledgethy publication in which
data derived from any sample are used.

10. A reprint of any publication in which data from asgmple are used must be provide
to the Garden.

11.Exceptions may be made to this policy in speciigtances, but are only granted after
consultation with the Curator of the Herbariumbheg Missouri Botanical Garden.

Sampling for Structures Other Than Pollen/Spores fHerbarium Specimens

1. The investigator must have made a diligent and daibidl effort to obtain appropriate
material for sampling from other sources.

2. Structures (seeds, fruits, leaf fragments, wood etay be removed only if there is

ample material from which to select. Materialhe fragment packet should be

selected whenever possible. The entire structuaay other parts of the specimen

should not be damaged in removing the sample.

Only the minimum amount of material needed shoel@gdmpled.

Only one or two specimens per taxon may be sampled.

Sampling is restricted to non-type specimens.

Samples may not be taken from designated hist@smadimens, (i.e. from collections

made before 1900).

Any sampled specimen must be clearly annotatedwit material was removed,

by whom, for what purpose, including the place epakit of any preparations.

8. The Missouri Botanical Garden must be acknowledgethy publication in which
data derived from any sample are used.

9. A reprint of any publication in which data from asgmple are used must be provide
to the Garden.

10. Exceptions may be made to this policy in speciigtances, but are only granted after
consultation with the Curator of the Herbariumheg Missouri Botanical Garden.
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Policy on Destructive Sampling from Herbarium Spssms for DNA

1. The investigator must have made a diligent and daibidl effort to obtain appropriate
material for extraction from other sources (fietdlections, horticultural sources,
other herbaria, etc.).

2. The investigator must have enough experience Wwehaboratory techniques and the
characteristics of their group to insure that ther@ reasonable probability of
successfully extracting useable DNA from the sachphaterial.

3. Obtain approval in advance to pass either matpralided by the Garden or
extracted DNA to third parties. This action wi# accomplished by completing a
new material transfer agreement with the thirdypapproved by the Curator of the
Herbarium.

4. Acknowledge both the Missouri Botanical Garden aadh individual collector of

material provided in each publication in which diatased.

Provide the Garden with reprints from all resultamblications.

Publish jointly with Garden staff members or th@tlaborators whenever

appropriate.
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7. Register DNA sequences with GenBank/EMBL accessionbers.
8. Acknowledge that the material is provided by thedga without any warranty of
any kind whatsoever.
9. Comply with these specific sampling requirements:
* Only material in the fragment packets may be used.
* Only the minimum amount of material needed mayaer.
* Only one or two specimens per taxon may be sampled.
* A given specimen may not be sampled a second time.
» Sampling is restricted to non-type specimens.
» Sampling is only allowed from the most recent adltens, i.e. those collected
since the 1970's.
* Any sampled specimen must be clearly annotated wihigt material was
removed, by whom, their institution and for whatgmse.
10. Exceptions may be made to this policy in specifgtances, but are only granted after
consultation with the Curator of the Herbariumbhag Missouri Botanical Garden.

Laws and Permit compliance

Any plant materials acquired must have been gathand prepared in compliance with
state, national, and international laws and reguiat and must have been collected in a
rational, scientific, and ethical manner. Preseénvterials of endangered species will
be handled in compliance with the provisions ofEmelangered Species Act (ESA) of
1973 and/or the Convention on the Internationat&ra Endangered Species of Wild
Fauna and Flora (CITES) of 1977.

Photography

Users of the herbarium collection are permittethtke images of any specimen or parts
of specimens. Use of these images in scientifidipations or presentations is permitted
as long as the Garden is clearly acknowledgedeasdtirce of the specimen.

The Garden retains copyright to the images of spes taken by the Garden and made
available in various media for other users. Thesges may be made available for use
in non-commercial scientific publications and preaéons without cost, as long as the
Garden is clearly acknowledged as the copyrighddrohnd provider of the image. Use
of these images for commercial purposes is perdhitiéh payment of the appropriate
licensing fees.



