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The New Museum “Normal”

* Decreased attendance
* Budget shortfalls

e Staff reductions

e Salary reductions

* Frozen searches

* Little collections access
* Reduced lab access

* No fieldwork

* Working from home

e Zoom fatigue

* Reopening strategies




The Field Museum: 126 years
of Biodiversity collections and research
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The “New” Museum

* Working from home (the upside)

* Honest discussions of |.D.E.A.

* Virtual Meetings (global access)

* VVirtual Educational Activities

(broader local and regional access)

e Virtual interactions with donors (no
need to drive to the museum)

* Realizing the benefits of digitization



Shuttered natural history museums fight for survival
amid COVID-19 "heartbreak’




Inclusion, Diversity, Equity, and Accessibility: So much to










Field Museum Botany: Increased access of the web site
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The Extended specimen: Genotype

Long-term archival of genetic resources available at multiple
facilities (thousands/millions of specimens) for scientific research
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GenBank sequence downloads for the last 12 months
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The extended specimen realized: phenotype

NSF supported CT-scanning of vertebrates

oVert TCN Project Description

Figure 1. Diversity of dota and analyses resulting from traditional computed tomography (CT) and diffusdle iodine-
based contrast-enhanced CT (diceCT) of a formalinfixed, ethanclstored frog specimen (genus Memisus). A,
qualitative morpholegy of skeleton; B, isclated cranium with, C, inner ear endocast; D, density analysis; E, Finite
Element Analysis ( 10) showing distnbution of strasses when force applied (red arrow); F, wall thickness analysis; G,
3D printed model of skull; H, external surface anatomy (similar to photegrammetry of specimens); soft-tissue anatomy
including, |, skeletal muscles and glands, J, nervous system, K, cardiovascular system, and, L, intrinsic tongue
muscles (blue, m. genioglossus; red, m. hyoglossus). natural history ‘Dy-catch': M, eggs in oviducts, and, N,
endoparasites (nematodes)



Quarterly downloads of Morphosource 3-D specimen data

Downloads
-




ALLIANCE
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Our “New” Museum

* Working from home if you can
e Virtual Meetings (global access)
* Virtual Educational Activities
(broader local and regional access)
* Virtual interactions with donors
(no need to drive to the museum)
* Continued digitization
* Beyond discussions of I.D.E.A.
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Museum of Natural History

COLORADO BOULDER

COVID Operations and Interim Qutcomes
VERTEBRATE COLLECTIONS
University of Colorado Museum of Natural History




Q’ Museum of Natural History
NIVt 3 BOULDER

Boulder, Colorado
Student population ~35,000

S million natural history specimens

50,000 visitors annually. Audiences:

Museum and Field Studies (MFS) Graduate Program




PROTEGT
OUR HERD

Current campus operating mode = EXPANDED
o Limited in-person research and teaching
o Online course offerings
o Remote work for noncritical staff
o Infrastructure mitigation - HVAC improvements
o Formal 'return to campus' request process
o Daily online health assessment
o Limited COVID testing (dorms, waste streams)
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* Museum closure
* Remote work

* Tiered furloughs, anticipated budget cuts
* Critical In-House Functions (collections):
* Building security
* Collections checks
* Caring for live organisms
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Preparation for Return to Campus

» Campus COVID Task Force coordination
* PPE and cleaning supply distribution
* Directional & safety signage

* Building security - after-hours campus police sweeps
due to extended class schedule (7am-10pm)

ONE WAY —




Vertebrate Collections — Current Operations

* Hybrid mode: In-house and remote tasks
* Hiatus on visiting researchers and volunteers
* Reduced occupancy: 1 person per room

* Increased sanitation practices




Positive

Outcomes




. Priority Reshuffling: Rise of the backburners ﬂ)

* Collections Policy revision | -

* Data improvement projects
* Georeferencing
* Taxonomy updates

27 ledgers and 40+ field notebooks scanned
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Il. Increased Collaboration

* Collections Managers
* Sharing strategies E=9
* Continuity of Operations Planning (COOP)
* Collaborative student training

* Institutional
* Virtual Exhibits
* MFS virtual tours and panel discussion
* Museum Unlocked podcast
* Gallery space for in-person classes

Museum gallery Mommaiogy Lob = gloves reguared, lro,'ysc éu.dﬂ
on flocy, sociolly ditanced kob stations



lIl. Opportunistic Continuity Tools

* Video Tutorials
* Zoom recordings
* Annotated specimen prep videos
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* COOP - Hotspot Maps

* Remote Work - possible, even for
collections people!




Consider collaborative training opportunities
Video conferencing
* Regular check-ins with remote staff
* Record - Good for current and future technicians

Lessons & Ti PsS * Even when in person, database training is easier
over Zoom (for social distancing)

Scan archives! University collections may be able to
partner with libraries

Invest in laptops for staff when possible
* Adaptability
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COVID-related operations from the
perspective of a faculty curator teaching
classes with a virtual lab

Brian Atkinson
Asst. Professor, Ecology and Evolutionary
Biology Department

Curator, Division of Paleobotany, Biodiversity
Institute

University of Kansas
Email: brian.atkinson@ku.edu




Break down of this report:

a. Introductions: myself, KU Paleobotany personnel, research, and
collections
b. Status of KU Paleobotany before and during covid
c. Teaching a lab based course in a virtual format
d. Outlook
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Active field program along the
western coast of North America and
Antarctica
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Kelly Matsunaga Kelly Pfeiller Ben Perry
Asst. Professor & PhD student Undergraduate
Curator
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Anna Krause ~ Keana Téng Rudolph Serbet
Undergraduate Masters student Collections Mngr






Collection and Research Strengths:

400,000 specimens: Pre-Cambrian-
Recent

Largest North American repository
for Antarctic fossil plants (>35,000
specimens, Permian-Jurassic)

NSF Sanctioned Repository for
Antarctic fossil plants

Anatomically preserved plants
from crucial time intervals

Currently digitizing our specimens
via Specify
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‘ COVID-19,
3 o the Novel Corona Virus

News and information for the ERA-EDTA
community and kidney patients.




Managing a research program and collection in the
middle of a pandemic???



Research within the division:
Everyone has scopes at home

Remote access to fast computers
for Ct-imaging processing

Dedensifying the lab
Collections management:

Loans are still out and normal
operations have resumed
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Teaching
Diversity and History of Organisms (lecture and lab)
Co-taught: Myself (everything except Metazoa); Rich Glor (Metazoa)

Lab has traditionally been a hands-on specimen based experience

Undergraduate Biology Program

College of Liberal Arts & Sciences
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Students learn critical skills in biology laboratory courses.



Teaching a biodiversity class in the middle of a
pandemic???




Phylogenetic
Tree
Literacy

Richard Glor Walter Tapondjou CENERELT: Anna Krause
Professor & PhD Student & PhD Student & Undergrad Rschr.
Curator Graduate TA Graduate TA & Undergrad TA



Asynchronous pre-recorded lectures
Synchronous recitations, 2 sections per week
Open book exams (24 hrs to take exam)




Observations

Online labs:

1,295,030
® | cesmvirs

295,281

SPLoes IDENTIFIERS

Tree thinking
exercises using iTOL

Atorthes and

Hopefully: diversity

surveys via iNaturalist

Introduction

This week's L axplores phybogenetic trees for viruses as

some bask tree reading excercises to investigate the origins of our o

5 to help you better understand manapiyty. paraptivly an

these exercines you 4 e abe to
authors who have published on this topk
dormains of nonviral I (Archaea, Euka
tree wocepts e mant recert oy
mp

symplesiomormbies)

Part 1: COVID cobras and pan
demic pangolins: using phylo;

he three major domains of non.viral

J Ie. In Part 1, you will do
mportant aval of these exercises
ations. By the end of

28 of COVID: 19 beter than soeme
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ee wpport. Finally, you will learn how &
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€. synapomoephic, s

netic trees to trace the zoonotic
origins for SARS-CoV

Sadkground: The Spasish & of 1910, shola, SARS, ond

dentfy the sovrces for Beoscsic vievses. The

1o bdd 0 phyogenet: Fee ot inchodes

the human views fogeher with relcted virsses from cther spe-
et cf crnch, this dllows scmatens 15 dentfy Be baly scor

wacien Gt the cne houng he vius Bt i mout dosely related

10 human porhagen. In this maneer, fhe Spanish By of 1918 hos

been woced 1o birds (Moog 2014) ond Middle Ecatern Resps

ratory Syndeome (MERS) bo domesbcoted dromedary comely

(Woeg of ol. 2020}

Two recent ghobel eutbrachs of Sudden Acvte Respive
tory Sysdrceme couted by corcaavirvses - fewt SARS ond now
COVIO-19 - appear 4o hove emenged iniiclly ot bve onimal
morkets in Ao, whaes o remarkably diverse ronge of om
ol species ore reguiarty bowgh ond seld. SARS, which hilled

Saakes Could Be the Original
Source of the New Coromayine
Outhreak in China

Fig 1. Headlines from Jonuary 2020 swggesting rhat
SARS-CoV-2 pemped 10 humans frem
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Reconutructing e hissory of iraity $hat con be goined ond
lost viing porsimeny is not Scul, but does require w to
leorn o wmple clgorthen known gs Fach parsimony. Fitch
POrsimony weon mvented 01 @ 10hMon 1o oiving parwmony
questions @ holf century 0ge ond remains widely vied %oday
In s lob you will use Fitch porsimony’s sgnchure down
poss/wppos olgorithm 1o inder the evolmonary Neory of o
gomechongng evolutionary innovaton photosyntheshs (Fig
2). For detals on wming Fisch porsimony, we Box | below

Goals: Lears how 10 e Fisch parsimony o reconsruct
Yol evobaon

Io(kround: One imporiant goal of tha week’s lob is 1o
leorn how 10 reconsrect the evolution of woils that may ex
bt revenible evolution vie Fach parsimony . A wcond
ary goal is 10 learn more cbout onother explanction for why
0 wolt might be scomered oo the tee of e Lowt week
we learned ot complex molicellddorty evolved repectedly
n drontly related groups wa convergen evolution ond
dwoys kom oncesons ot hod themsshwes independenty
evolved umple muinceldorey

A wcond way thot orgonhums in diferent parts of the ree
con obion smdar woils s via horizontal transfer, or, put
onofher way STEALING (Fig. J)! We will defne horizonteal
transfer broodly on ony instonce where one crgoniem oo

Fig 3. Tha wald & gronn.” & & wellbnins Vo aning scsliguin, and con
Ouely copreres B secoes of phorcapniatc orgonime. B i ol @ good m
g e s e how e huenge bag pen

Box I: Reconstructing Evolution of Reversible Traits Using Fitch Parsimony

Figure 2. A sample of bryophyse dvenity The top tes images thow
e brerwort, Morchonta. A2 e fop fight, we con see he slongated
ond iphores) Bat contoin the egg ond eventuclly the poro
e T M e et G gt L Te Ml Pametipt rie bens
g mal b s Ned Wit Cphphen

carried by the wind (rother thon woter o1 seen In thelr aquatic
o»dmdqdmﬂ In some conen, sech o1 in e v
erworty (Morchanso) the gometophyte grows ipecobzed
wruchures that raise the female sex orgom (archoegonic) and
ond thew sheet bved sporophytes

Belore going cny further, we need %o mentica ot lond
plosts are divided inlo Pwo main growps the bryophytes
ond the polysporangiophytes (vescwlor plosty ore the
only servivors of iy leyvovp) Bryophytes ore choroc
terized bry having 0 sporic e cyde wih oemotos of genero
tons whave the gometophyte o the domwrans mubcelbior
form (Fig 1) in thia grovp, the sporophyte i simple, short
lived, wbvonched, and has only one sporongium. Polyspo-
rangiophytes (polnporongio “muliple iparongia” -phyte
“plont”), mecerwiile, ore charocherized by having o speric e
cyde with alternation of gemerations where where the
sporophyte is the dominont mulicellulor form. In iy cone
the sporopiyte i long bved comples, beonched, ond has
multcle wporonga (we Fig 2] As polysporomgiophytes
begon 10 become more sbundont ond dvendy,
ond notwral wiecion drove increcnes in height that gllowed
plonts 1o daperse thelr spores Rurther [say twned for Port 2)
ond obicin more wnlight hon competiton

Racent mopor changes %o the embryophyte wee of
i#e have major implicaions for our undenstonding of ecrly
lond plost evolution (Fig J). Marorically, bryophytes were
thought 1o be paraphyletic with mapect o polysporan-
grophytes s loa he loter edhon of the Raven tentbock
inchudes this arrongement Howwver, within fie pout few yeon
(ke basically yesterday|, new meleculor phylogenetic shudies
hovwe comverged on o phylogesy where Bryophytes om o
monophyletic growp, or dode. In this lob, we will condider
the implications of thete sew rescits for undersionding roit
erchtion olong he embeyophyte wee of e 0nd by earen

3
son, how we wudy e toi Bat leod o Be wecen of lond

plorsy

Part 1| Goak Asclyze the evollion of Be sporic Ble cyde
ond alternation of generations oron reo phylogenetc
hypotheses for Embeyophytes

Background: Our firet gool s %5 evalvote how the two differ

oot e hatory iroteges mvolving alternation of genero-

tons - gametophyte ond sporophyte domnont  evolved

vader the clowic bypothein - where beyophytes

ore porophyletic. To do ths we will 1se porsimony %o recen

wrect the evoluticn of the two chemctive e hisories on o
e oo thet inchudes broad sampling of majer on
waope

Ixercise 1b Gools: Reconstruct evslition of aternation
of generotions under the clouc phylogenetc Mypofeus

imvolving parophyly of brycphytes

1. Open iTOL ond wplood the ree fle - Lobd_Exercise lo_
Treeloew (Fig. 4). Ths Ble is © simple text document
hat contolng @ NEWICK formatied wree. Note: this lob
ndudes sverd] fles with umdor nomes, plecie be were to
corellly reod ond check the entire e nome(s) %o avoid
the rouble Bat reswdh from corelenly picking the wrong
one (one of your imalrucion may have made this misioke

seven majer dodes of embryophytes - Lobd_Exercise la_
MajorClodes b Drog ond drop this Sle into the ITOL
window. You should see shoded boxes thet indicate the
following wven dodes of embryophytes: moises, hom
worty, bverworty, lycophytes, ferma, gymnceperma, ond
ongolperms. You con view e nomes associoted with
soch of thess dodes viing the Dotosts tch in the Controls
window of iTOL (Fig. 4)

Downisad and save the e thot condauns 3300 on whether
the gometophyte is domnant or whether the iparophyte s

Figere 3. Twn of e sew udias - do Sowne o ol 2008 ond Mars w ol 2000
St crver manaphyly of beyeph-es




Reflections teaching during Covid:

Class enrollment is virtually the same as compared to previous years
KU undergraduate biology program enrollment is up

Overall students have appreciated the flexibility in our class format and
are learning

Rich and | are happy to share our lab material



Outlook:
Specimen based research will continue

Fieldwork will resume next summer and beyond

Grant proposals focusing on collections based work are being written
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BOTANICV GARDEN

California Botanic Garden’s Collections and COVID:
Creating the Silver Lining

Mare Nazaire, Herbarium Administrative Curator
Chair, Collections Committee







COVID-19: Challenges
Budget constraints
Reduced staffing
No volunteers
No fieldwork
Delays: collecting permits

Non-essential tasks on hold

Staggered schedules

Inside vs. outside work
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Would you be interested in supplementing your courses with a virtual (online) tour of the
Garden's collections (living collection, library & archives, herbarium, and seed collection)?

11 responses

® Yos
@ No
® Maybe

Would you be interested in supplementing your courses with online content about plant
science and collections-based topics?

11 responses

® Yes
® No
© Maybe

Surveyed the academic community:

Previous visitation and tours
Determine interest in virtual tours
Determine interest in supplementing

coursework




The Collections Connection
Educational module:

Plants in a changing world: California
Diversity, Species Distributions, and
Climate Change

This work is supported by the Hispanic-Serving
Institution’s Education Grants Program, grant no.
2015-38422-24058/project accession no.
1007104, from the USDA National Institute of
Food and Agriculture.
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TOLS DATA RESOUMCES 800 ABOUT HELP

Explore projected long-term (30 year) Annual Average Maximum Temperature *

ABSOLUTE VALLES OHANGE FROM MISTORCAL DASELINE N A

sistorcal Baseine (1961 -1950 Y ! Mig-Centary Migh £ missions (RCP 8 5)

™




For more info: "
https://www.calbg.org o




Break-out room discussion

What are the top three positive outcomes
experienced by collections as we adapt to new
COVID-aware workplace guidelines?

bit.ly/idigbio-poll

Break-outs (15 minutes) « Review (5 minutes) ¢« Discussion



http://bit.ly/idigbio-poll
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Taking the Pulse of Natural History Collections During COVID-19 Series: Where
are we now?

September 17: Moving Forward: Communities Response and
Opportunities for the Future: Presentations and Panel Discussion/Q&A

Speakers: Rob Gropp, Pam Soltis, Scott Miller, Roland Roberts
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Please help by providing feedback about this webinar series!

Survey link:
https://ufl.qualtrics.com/jfe/form/SV_aVL7wEfLYUXcbFb

iDigBio is funded by grants from the National Science Foundation's Advancing Digitization of Biodiversity Collections Program [DBI-1115210
V| N (2011-2018) and DBI-1547229 (2016-2021)]. Any opinions, findings, and conclusions or recommendations expressed in this material are
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