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University of Northern Colorado Herbarium (GREE), Spring 2005
Two undergraduate work-study, three graduate students,
three adult volunteers, and the speaker
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Successfully Curating Smaller
Herbaria and Natural History
Collections in Academic
Settings

NEIL SNOW

Although most natural history museums and herbaria are small (fewer than 50,000 specimens), digital and online technologies are greatly
increasing their value to society. By generating and disseminating new knowledge, these smaller facilities embody the mission of higher education.

Natural history museums confront a recurring problem, however: a lack of personnel to assist with collections management. Even small collections
require more than a single curator to oversee daily operations. Moreover, newly appointed curators typically underestimate curatorial complexities
and challenges, the foremost of which are inadequate budgrrs and insufficient professional time allotted for curation. Creating numerous horizontal
linkages from the facility within and outside the institution is considered important for the long-term viability of smaller facilities. In this article I
discuss several situations that new curators are likely to encounter, and present recommendations for adminisirators regarding realistic budgets and
curatorial allocations, including what they can expect in return for sustained institutional support.

Keywords: systematics, museums, herbaria, maragement, biodiversity

M ost of the hundreds of academic institutions in » Facilitating collaborative projects between universities
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hat has not change
Work satisfaction

e create, manage, disseminate, and preserve |
ounts of scientific data

What we do is scientifically important

ilege of training the next generation of
essionals in taxonomy, plant sciences broad
um curation, and related fields

ilities embody the mission of a uni



What has not changed:
ensional importance of small co

g State Univ:, Spring 2014: > 250 specimens
Gen Biology, Plant Taxonomy, & Medical Botany

g local and regional flora:
a State Univ. in Kansas (ca. 40,000 specimens)

y unicates (Kansas) for Diplachne fusca subsp. fascicularis

ally, nationally, globally

d in research in-house and externally in form o



hat has not changed:
erous time-consuming tasks

; student learning curves and retention; quality control;
en labels (making, proofreading, cutting and inserting)

pecimens and updating information in database
cklogged specimens (> 90 boxes, Fall 2013) e —
filing specimens
rrent website

low APG Ill and modern generic and
ifications



at has not changed:

Little or no FTE for curation
relatively little departmental financial s

Considerable variation here

itions link plant taxonomy (or plant ecology) positio
curation; others do not

rom O to at least 0.2 FTE (= 8 hours a week) or
tead of FTE specifically for curation



What has not changed:
relevant and visible to your Depart

tivities should be highly visible;

s should actively create such opportunities

rators may not fully appreciate the important
rbaria play in the university and society at large

ministrators / chairs to advocate on behalf of
rium if they know of these activities

Work-study stuc



ABSTRACT

The T.M. Speny Herbarum =1 PRisbung Stste Unlershy was foundad 63

‘pecimens In 2leven families of vascular plant: and two familes of
bryophytes. vanabies of IMerast sar the present study Included the otal
nurnber of spacimeans collected for 23ch family, their geographical origin,
and the decade of each collection. Geographical vanabies includad all
E0 US Stales, Canada, MesoAmernca + South Amenca, and the Ol
Wond, Cur null Fpotheses were inat e greatest numbsar of spedimens
would orginate (in arder) from: Crawdord County, Kansas (ihe locafion
of Pizsburg Stz Univerelty), Kansas at large, Missoun, Oidahama, and
AIENE3E, gVEN e roamity of Mose Mr2e oMNer s1z%2s. CUr resUlls
partially sUppCred Me rull Vpotheses regarding geagraphical ongins.
Fallowing frends reparted praviously for the TA. Spemy Herbarium. but
based on 3 much Emaler samping size, cur nul Mvpothesis was that
three pesk decadss of herbanum growtn wolld Include the 15605,
15705, and 19805 Cur results suggest that more specimens wers
angraly collzcied In 19505 than the 19905, The overarching goal of he
Study was ko @ssess fe relative sirengihs of the TM. Spamy Herbarium
35 3 repositony of pIENt 0313 In BOUMEAst Kansas, Karsas overal, e
Gorlla Mation regian (L&, the adacent areas of noheast Okdahoma,
Southwwest Missoun, mnmnmaalnnﬂﬁas] and determine where
new oppartuniies llz for vegetstive studies o help address areas of
‘gument critical imenest.

INTRODUCTION

‘What Ie 8 herbarlum? & herbanum |= 3 collection of drigd planis weed

1o PUNPOEEE OF FEGEAMN, 1E3CMING, =A=NEIIN. 3nd OMEr PUIDOGEE Of
guiresch. Herbarla are also Imporiant cemers of dats on plants ard
plant resounces,

Preszing ard orying plants for 405392 I erbara dates Dack 2t kast i
the 143005 In Eurcps, where the practce was ciosely Bed to 2
purgeaning Interest In of the medcinal uses of piants,
puliding ©n earlisr Ir3oitians of 3il honginal peopiss and ather cultures
worlgwie (2.9, 1o Sina = Avicannz] 1025; Lewts & Lewts 2003).

Wiy are harbarla Herbaria serve many Important functians
[Snaw 2005, Funi 2004 SIMpsan 2010). Teaching |5 among the marne

funclions for herparls associated with colieges and
universiies, Includng the use of colleclions for COWFEEE EUCh 35
Introclucsary Botzmy/Siant Sioiogy, Biant Systematics. Brvalogy (study of

Nawe P, Medical Botany, Econamic Botny, Etnabotany, Plant
Enabgy. Range Ecology, Forestry, Homcuthral Stences, Weoody Piant
denificaon, and AqUac Egiany.

A second majer luncion of harbana ks to Guppor research, Includng
basic and applied txonomic research by specilsts I vanous familles
or genara of plants.

A third critcal function of herbara k£ to housa voucher specimens
3EE0CiIIEd With neseanch. A woucher specimen provides one of the
eritical alements of te repaatzbilty criterian In science (Snaw & Keafing

Preliminary Overview of Plant Co

ionsinthe T.
Snow, Neil', Samantha Young®? | Susan Martin'?, Ananda Jayahwadhana?

1. Department of Biology; 2. Depariment of Mathematics and Statistics. 3. Student authors

Pittsburg State University, Pittsburg, KS, 66752

MATERIALS AND METHODS

Eleven familles of fiowaring plants and two familes of bryophylas were tabutatad for the fllpaing GEographical origin by each US State, Canana, New Word (apan
from US and Canada), and the O Workd, refiecting the primary geographical divisions cumantly being imglemanted In the Sperry Hertarlum. The second varable
noted was the decace the specimen was collectzd, given high levels of variation In plant collecting in Morth Amenica since the 18305 (Prather & 2l 20043-t).

The tamilizs sampled Includen two familes of bryophytas (Monvascular plants) Dieranace3s (Mosses) Lejeuneacsae (WErWoims); and among anglosperms
[Mawering plants): the monccot familles Commelnaseae (Spidenworls) and Juncaceae (Rushes); and the Eudicel familles Papaveraceas ([Including Fumarlacease]
Popgles), Campanulacese (Hareb=lls), Sallcaceas (Wilows), and the herbaceous [non-woody) familles Scrophulariacese, Lindemlacsae, Flantaginacese,
Jrotanchacess, 2nd Phrymaceae. The 1ast flve of these familles were used 35 3 subse! o 2stimate the percantage of specimens from Crawford County (saat of
Pittsturg State University) 36 3 percantage of Kansas overall

A 1013l 2516 specimens were sampled across the thiresn exemplar familes. Assuming 50,000 specimens of plants for KSP (Thiers 2013). this sample slze
repragents 4.2% of the fotal collechions. The following figures summarnize these results. Specimen totals wers 1abulated Initially on paper. summed numerically by
hand, and entered Inta an Excel® spreadsheet and auto-summed by columns.

Graghs canceming gesgraphical orlgin and decade of origin were carmed cut using Excel® software.

RESULTS

‘Our results are presented primarily by Figures, which surmmarize the number of specimens taxonomically, numerically, andfor
geographically.

B
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sampled byl‘arnity. per family represented by Kansas geographically by family with respect
collections. to the “Gorlla Mation™ region.
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DISCUSSION
Part 1: Gaographical

The largest numizer of spacimens In e sample
zlz= originated In Kansas, 38 expecied (Figs. 2, 3, B), represensing 39 1% of e
sampled spedimans.

ViR Kansas, the lampest percantzge (41.3%) of specimens orginate from
Crawford County {Fi. 6).. the home of PSU. Mamy S50 come Tom MEosng
County, based on caliscions by W, Holand over many decades.

Amaong sdjzcant states (AR, WO, OK), Missoun, wih 241 spacimens (= 13.6%
of 106), was M2 Gecond most rEquantly represented Si3te (FIgs. 3, 8, 9
Soveral st3tes (Fig. 5) ha more calections than Anansas (30 specimens) and
Chlahoma (4%) (Le., Alabama {124); Colorada (90); Mississippl (35); Texas (T2);
HEW Mesico (B3] and Morh C3miing (56)). Regionaly, AR and OF are 1MLE
UNJEr-TEQTESEMIEN, SVEN IOUJN ey 302 ciose 10 S0Utheast Kansas and hartor
Fiigh levels of piant dharzthy

Part 2: Decans of Ongin. Pratner & I, (20045) documentad high vanaoity In
plant collecting acihities by cecade since the 13305, Thess UGN Were
concamed that colectng rates have decined substEntEly i mest of Morn
America after an avaral paricd of peak coliecing in the 18705

Cur results (Fig. 4]srmsnng|ymamepeam|smg
19605 througn e 19905, This contrasts WEn e findings of Prather 2t al,
(20045; Fig 2), who reponiad Me 19602 35 substantally the most acthe decads
for the Sperly Herbarlm. Criticaly, however, Prather ef al {20043) criy
tabulated Epecimens coliected reglonaly ameng paricipating Nerbara, whersas
our shudy, because e Spemy Herbarum |5 not dat3 Dased. counted AV
Epecimens within the examplar ExE.

The percemage of specimens from KS, however, goes reflact the coliscting
wends 25 presenied In Prather et al. (20043} by decade (Flg. T and especlaly
Fig. 9). In ofher words, the 1850 were the pesk of collecting In K2, oversl,
Thus. despiie thelr sample size being 10 Hmes smalier (Prather et 8. 2004z,
l'q'amem_r meuatlnlng fr2nd In coliectng, which our arger
sample sze al

comooorates. Cne unexpected nding was
Incr2ase In collectians irom Missoun during e 13805 and 1930 (Fig. 3).

Patantial blas and error. Vhat best approdimatss “random amping” In an
mmanmlsmmm.mmnmmanﬁmmsmul.m
chose @ wade varely of taxa hoping It would renect “randoer sanping. Cur
selammufsemﬂmlesmﬂlnduﬂng[h)’ﬁeﬂgn]mm
exclushvaly woody familles (e.0. wilows) and bryopiyies, seems on balancea to
3ppraximale 3 ranmom 3MDIng af spesmans.

CONCLUSIONS

Cur stugy demansiraies Tat holdings of e TM. Sperry Hesbarlum are: rich
from socutheasst Kaneas, Kansas at large, Missourl, the Ceniral US, e
Southeast, and (SUFPREIngly given fs Size) the Ol Wond.  Natabie Cle Wond
collections Include specimens collected shorty afer the cassation of Werkd Wer
Il In the Unied Klngdom by T.M. Spemy, and his numenaus collectiang In We
1gaxmmmammubmmomgn{mnmmgmw]
Dr. Ralph Kelling also collected In the Unbad Kngdom. While we did nat
numericaly Investigatz the numbar of “unicie” specimens - mnseumnm
duplicates deposited at cther harbarla - we are confcent that the TM. Spemy
Hemanum has many unouplcated coliestions not found in cther hermana.

The THE Creeemi Uessessees b e SO 6 mmesimesne mesdieses dn Seie dn
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Herbarium Log 2014
Specimens Received
Specimens received as gift for research
Specimens received as gift for herbarium
Specimens received on research loan
Total
Loaned specimens returned

Specimen labels made
Specimens mounted
(Type specimens mounted)
Total
Specimens annotated
Loan specimens
PSU specimens
External specimens in situ
Total
Specimens Deacessioned for Discard
Specimens Deaccessiond for Gifts
Total
Specimens databased
from Kansas
from North America
Total
KS and Regional Reference Collection
Specimens added in 2014
Total from 2013
Total

peci senton hang
Specimens refrozen (insect damage)
Specimens conserved
Specimens geo-referenced
Estimated backlog (as of 1 Jan 2014)

Estimated backlog (as of 31 Dec 2014)

Number

Source Location

97

Notes
Eugenia from Madagascar

Syzygium from Madagascar
Eugenia from Madagascar

Specimens from Philippine Islands (Snow's collections of 1994)

250 Kansas, USA, Peru, Madagascar, Botswana, South Africa, Philippines,

2 Madagascar
252

Eugenia

Eugenia from Madagascar

M. Am; Madaga: updated names, changed identifications or families or genera, etc.

Emporia State  Leptochloa s.s., Diplachne, Disakisperma, Dinebra

9,300

These sterile or lacking any valuable locality data

teaching collections from teaching lab

Repair, remounting, etc

] r MNumerical Sums 2014 | Deaccessions 2014 |

®




hat has not change
portance of visibility and
in the community

ue: most people are uninterested in what taxon

n: Create and accept opportunities to promote
ts, Native Plant societies, Herbarium tours to
and other civic groups



Outline

ation, Administrative Support, and Out
at has not changed (or changed little) sinc

t has changed (at least somewhat) sin
for the better

ew challenges



as changed for the
expectation of “going dig

artmental and societal awareness of online data
f specimens

The herbarium is seen as relevant and modern
tal colleagues, university, and community

ut, this increases our work loads!



has changed for the b
d support from within system

No need to reinvent digital wheels

| options for digitization hardware, set-up and consulting
ical character recognition software — (but is it ultimately a
and other georeferencing tools)

ta regionally and availability of data portals
; Symbiota and SeiNET)

s like this one (Thank you, NSF!)



as changed for the ¢
ore on-line resources

on and guidance regarding herbarium manage

onstruction

ormation (from other institutions)




User Login

Click Here to Login!

Logout

The Society of Herbarium Curators

The Curator's Toolbox

Navigation

= content

About SHC

The Society
Officers/Committees
Grants

Constitution

The Vasculum

The Importance of
Herbaria

State Consortia

Regional Consortia

The Society of Herbarium Curators (SHC) is a forum for discussion, action and support for herbaria. The SHC is an umbrella organization aiming to
unite herbaria across the nation and around the world.

The purpose of the society shall be fo promote and expand the role of herbaria in botanical research, teaching, and service to the community at
large, to provide a forum for discussion and action on all issues confronting herbaria. and to extend its efferts and interject its influence toward the
protection and preservation of endangered herbaria.

The Scociety publishes a semiannual newsletter, The Vascuium.

WHAT IS A HERBARIUM?

1. Creating a Virtual
Herbarium

2.5pecimen
Identification Services

3.How to Package
Specimens

4. Herbarium Issues-
Insecticides

5. Links to Herbaria
Curation Methods

6. Herbarium Networks
and Other Digital
Herbaria

7. How to Make
Interactive Keys

8. Collaborative Mapping
Projects

9. Other Resources

10. Imaging Specimens




Informa

Herbaria About News Events Resources Contact

RESOURCES

» The Society of Herbarium

Curators (SHC)&

+ Southern Appalachian / |/

Botanical Society (SABS)# m Regional Network of Expertise and Co'l'ldctx'au //
+ Search DiGIR Portal &’

* Global Biodiversity Introduction to SERNEC

Information Facility (GBIF)#
« Search Southeast Flora What is a Herbarium?

Species and Specimens

A herbarium is traditionally known as a collection of plant specimens used for teaching and research. Herbaria are
important for preserving species data, for historical distribution information, and for comparative reference information.
There are nearly 222 herbaria in the Southeast United States, and each one has its own particular scope and focus.
HERBARIUM CURATOR TOOLS Together, these herbaria house an almost complete representation of regional plant information.

* Imaging Specimens What is SERNEC?
* Create your own
virtual herbarium -
Utah Valley State
Herbarium &

+ State-by-State Listing (XLS)

SERNEC is an organization devoted to making the resources of these nearly 222 regional Herbaria of the Southeast
available online, in concurrence with developing global standards, so that all available data can then be studied regionally
or globally as one virtual, researchable collection. SERNEC will improve access to specimen data of a richly biodiverse
ecological environment, and provide a platform for herbarium curators and plant scientists to exchange ideas, share

* Monitoring Temperature and expertise, and benefit from the value of information shared across institutions.
Relative Humidity &
SR - Where are the SERNFEC herharia?
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Symbiota

Symbiota Home
Qverview

Active Data Portals

Join Existing Portal

Establish New Portal

Support

Help Pages

Contact Us
Specimen Search

Overview

Data Interoperability
Rare Species Protection

Floristic Research
Research Species Lists
Dynamic Species Lists

Identification Keys
Overview

Image Library

Data Management
Specimen Records
Checklist Editor
Voucher Editor
Morphelogical Characters
Mass Updater

News / Events

Meetings / Presentaticns
Symbiota Workshops

Promoting
Bio-Collaboration

Symbiota Introduction

In this quickly changing world, there has developed a great necessity to learn about our world-wide
biota at an increased rate. Scientists are predicting that future species declines will approach
historical mass extinction levels within this century. We need to develop better tools to aid
taxonomists, field biologists, and environmental educators. It is imperative that we increase our
rate of conducting biological inventories, especially within the tropics, as well as steering youth
toward becoming our future scientists. Symbiota web tools strive to integrate biological community
knowledge and data in order to synthesize a network of databases and tools that will aid in
increasing our overall environmental comprehension.

The Symbiota Software Project is working towards building a library of webtools to aid biclogists in
establishing specimen based virtual floras and faunas. The effort typically needed in building a
quality virtual flora/fauna is usually under estimated. Writing the software, compiling the data, and
curating the data relationships are each capable of overwhelming a project. The complexity of each
of these tasks has shown that collaborative efforts are needed to build quality virtual flora or fauna
of any significant taxonomic and geographic scope. The central premise of this open source
software project is that through a partnership between software engines and scientific community,
higher quality and more publicly useful biodiversity portals can be built. An open source software
framework allows the technicians to create the tools, thus freeing the biologist to concentrate their
efforts on the curation of quality datasets. In this manner, we can create something far greater
than a single entity is capable of doing on their own.

To learn more about the features found within the Symbiota Network, view our online tutorials
found within the Help Page section.

To stay connected with other Symbiota user join the Symbiota Google Groups'
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UTAH VALLEY UNIVERSITY HERBARIUM

Intro | Planning | Images | Scanning | GIS | Site Layout | Downloads | Credits | Beginning programmers info

How to Build Your Own Virtual Herbarium

This is a description of how we built our virtual herbarium. I'll try to describe why we did things, and how we came to
certain decisions, and then describe the code we wrote that drives the virtual herbarium.

Static and Dynamic Pages

Websites consist of static and dynamic pages. Static pages look the same to every visitor. They are simply HTML-
formatted documents visitors download and view in their web browser (the browser handles the download and
display). Once the page is created it is static until it is again manually edited.

Dynamic pages are very different. Each dynamic page is generated on the web server when it is requested. This is
necessary because dynamic pages allow each user to select different things to view. For example, a virtual herbarium
might have a keyword search form, where a visitor can enter, say, the common name of a plant hoping that you have a
picture of that plant. Since you can't anticipate what search term the visitor will enter, you can't pre-create that page
(even if you wanted to have a static page created for every search term that might be used you'd never have encugh
time to create them all; if you want to do it that way stop reading now and get to work).

Dynamic pages are created by a server-side script. These are simple programs built into the web page (along with the
HTML formatting) that run on the server. They will take input from the visitor (in our example, the keyword search term)
and search a database that contains your specimen records. When the proper records are returned the script formats
the data in HTML and returns it to the visitor. Writing the script is not easy, as you'll need to know how your database
information is organized, how the logic of the searches, and how to return the information to the visitor that both looks
good and is functional.

Here we describe the options and choices we made in setting up a database-driven virtual herbarium website in hopes
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]—m] RM Herbarium Specimen Database

Accessing 811,248 specimen records. Last updated 3/24/2014.

Map Search: Click "Create Polygon” to define an area to search.
[ Create Polygon ” Remove Polygon

Herbarium [search all collections
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About Herbarium Plant Images Education News Links Contacts

Louisiana Virtval Herbarium
a portal to the 15 herbaria in the State

Worldwide, esp. LA, Gulf South, and Sevier Co., TI;

Univecoly.of Laisiaiia ol Mine Ophioglossaceae; Kisatchie National Forest.

Worldwide, especially LA, TX, M5, and AR.

University of Louisiana at Lafayeite T 107,000 Vascular piants of LA; pteridophytes of SE US. Native
ULL Ormamental Horticulture Herbarium 15,000 nd cultivated species of LA

NW LA; North Amem.':a Asclepiadaceae.

Vararp ants, 'a era, Cyeraceae, and
Poaceae of LA and SE US.

" Ft. Polk US Army Base B Southwestern LA.

Specimen Image Progress

s | P | \




International Plant Science Center

The C. V. Starr Virtual Herbarium

Science Home ... Virtual Herbarium

For More Information

History of the Virtual Herbarium

A Summary of Databasing Projects

A Guide for Use of the Virtual
Herbarium

Treatment of Endangerad and
Threatened Plant Species

Specimen Showcases

Virtual Herbarium and Physical
Specimen Loans

Collectors Represented in the
Herbarium

Search All Catalogs

The New York Botanical Garden catalogs specimens as part of specific projects. These are described in detail in the Summary of Databasing Projects page.

In 2004 the Virtual Herbarium adopted a new software platform, KE Software’s KE EMu. In addition to providing a more modem system for data entry and
storage, the EMu system permits many improvements to our web presentation of data. We are able to make a greater range of data available for searching, new
records are posted instantly, users are able to download data, and georeferenced specimens can be mapped.

To see a selection of records that demonsirate the features of the new interface, see our Specimen Showcase

To search for specimens by plant name (division, family, genus, species, or subspecifies), author, collector, collector number, barcode number, or type status,
use the Quick Search box below. To search one or more specific fields in the database, use the Detailed Search.

Basic Search
[ | | search |

Advanced Search

Division | V]

_ Family ‘ ‘
(most recent determination)

Searches the
= S genus, species,
_ Scientific Name [ ‘ infraspecies, and
(most recent determination) author
abbreviations of a
name.

Genus ‘ ‘
(most recent determination)

We are interested in comments from
users about the new interface and
any additional features that would be
helpful.

Please send these comments to:

Virtual Herbarium
vhnybg@nybg.org
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support of taxonomy
31 March 2014 Last updated at 09:20 ET EOs DAILY "NEWS AMERICA | NEW YORK

Kew Gardens jobs to be axed in £5m
shortfall

Brooklyn

. Botanic Garden’s celebrated plant research
center wilts under layoffs

Four scientists are pruned. Major repository of plant life holding many rare local breeds
is shuttered following opening of new visitors center.

BY REUVEN BLAU | WFFollow /| NEW YORK DAILY NEWS [/ Tuesday, August 27, 2013, 6:03 PM AAA
]
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The Royal Botanic Gardens is facing a shortfall of £5m in 2014-15

About 125 iobs could be cut as the Roval Botanic Gardens in Kew.




changed posing new c
resence of taxonomy at postseco

ourses for Summer 2014 at long-established, university-affiliat
biological field station west of the Mississippi River

Seminars in Ecology and Resource Management
Ecology of Forests and Grasslands
Conservation Ecology
Landscape Ecology
Stream Ecology
Alpine Ecology
Lake Ecology
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hat is their importance in outreach?
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