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Overview

e Museums: linking Darwin to
the 21 century

* Funding collections &
digitization: NSF, DBI & beyond

NATIONAL SCIENCE FOUNUDIAYNOT™S

* Recommendations for
community involvement and
maintaining collections
momentum at NSF




Past, present and future of the
Museum of Comparative Zoology

Bartian wesiiw
BATER AL martwan




A recurring argument ...

“... The Museum 1s no mere storechouse of dead
and dusty trash, but 1s a living and vital
center.... The Museum’s place in present-day
biology grows more, not less, important as its
collections grow....”

Thomas Barbour
MCZ Director
Annual Report, 1930-31




The MCZ Bird Department today

* 5th largest bird collection in the world (360,000 specimens)

* global representation

» computerized and searchable data base

* fieldwork in North America, Costa Rica, Australia, Alaska, Russia, Mongolia

» Teaching and research in ornithology, conservation, and evolutionary biology
-
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MCZ GRANT RECIPIENTS
AcADEMIC YEAR 2010-2011

Grants-In-Aid of Undergraduate Research (GUR)

These Kr.u)l.i suppon rescarch by Harvard unde rgr.\du.tus under faculty supervision. Prionity
is given to projects that utilize MCZ and Harvard University Herbaria (HUH) rescarch
collections, aboratorics and Bcilitics. Support for these grants comes from the MCZ's

| Myvanwy M. and George M. Dick Scholarship for Students and from HUH.
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Museums: a place to study extinct and
| endangered species
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Courtesy Leon Claessens, Aves 3D http://aves3d.org/




Baselines for a changing world:
digitizing MCZ field notes

Connecting Content: Field Notes,
Specimens, & Published Literature

4

The Condor 112(4):754-762
© The Cooper Ornithological Society 2010

EFFECTS OF CLIMATE CHANGE ON SPRING ARRIVAL TIMES OF BIRDS
IN THOREAU’S CONCORD FROM 1851 TO 2007

ELIZABETH R. ELLWoOD!, RICHARD B. PRIMACK, AND MICHELE L. TALMADGE
Department of Biology, Boston University, Boston, MA 02215

William Brewster
T 1851-1919
Phylogenetic patterns of species loss in Thoreau's
Sewoods are driven by climate change

P4 Charles G. Willis?, Brad Ruhfel?, Richard B. Primack®, Abraham J. Miller-Rushing®, and Charles C. Davis®!

*Department of Organismic and Evolutionary Biology, Harvard University Herbaria, 22 Divinity Avenue, Cambridge, MA 02138; and PDepartment
of Biology, Boston University, 5 Cummington Street, Boston, MA 02215



Old museum specimens reveal the
changing chemical environment
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Vo et al. 2011. PNAS 108: 7466-7471.



, Tracking diseases through time:
House Finches and Mycoplasma gallisepticum

Mycoplasma
unexposed areas
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Wang et al. 2003 Evolution; Wang et al. 2006 Mol. Ecol.; Bonneaud et al. 2011 PNAS



NSF Overview

* Supports basic research and education

e [.ow overhead;
highly automated

* Discipline-based
structure

* Cross-disciplinary mechanisms

e Use of rotators and IPAs

e Annual budget ~$7 billion; >55,000 proposals;
~10,000 new awards per year supporting
~200,000 scientists, engineers, educators and
students



Directorate for Biological Sciences

Division of Division of Integrative Molecular &
Biological Environmental Organismal Cellular
Infrastructure Biology Systems Biosciences

(DBI) (DEB) (108) (MCB)

Human Ecosystem Behavioral Molecular
Resources Science Systems Biophysics
AT Evolutionary Processes SCCULIuIEL Cellular Systems
Resources Systems

Population/Community
Ecology

Neural Systems

Cellular Dynamics
And Function

Systematic Biology &
Biodiversity Inventories

Physiological &
Structural Systems

Genetic
Mechanisms

Plant Genome
Research

Emerging Frontiers (EF)
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Emerging Frontiers (EF)

* Multidisciplinary research and networking
activities that arise from advances in
disciplinary research

* Advancing Digitization of Biodiversity
Collections (ADBC)

* Dimensions of Biodiversity

* Macrosystems Biology

e Ocean Acidification




Division of Biological Infrastructure:
Developing Research Resources for the
Biological Sciences

Human Resources Cluster
e Research Coordination Networks (RCN-UBE)
e Postdoctoral Research Fellowships in Biology

e Research Experiences for Undergraduates (REU)

Research Resources Cluster
e Advances in Biological Informatics (ABI)
* Collections in Support of Biological Research (CSBR-previously BRC)
 Improvements in Facilities, Communications, and Equipment at ~ Biological
Field Stations and Marine Labs (FSML)
e Instrument Development for Biological Research (IDBR)
Centers
e NESCent, NIMBIOS, STCs (BEACON), etc.




Collections in Support of Biological
Research (CSBR)§l==

* Supports

— Improvements to Natural History
Collections and partial maintenance of
vital Living Stock Collections

* Challenges
— NHCs and LSCBRs have different needs

— “Collections Conundrum”

— Reduced institutional commitments to
infrastructure = more desperate CSBR
requests

— Current scientific climate values NHC
data, LSC resources for new
discoveries



Collections 1n Support of Biological
Research: Competitive Areas

* NATURAL HISTORY COLLECTIONS
 LIVING STOCK COLLECTIONS
* TRANSFER OF OWNERSHIP

Evaluation Criteria
IMPORTANCE to NSF BIO-Funded Research Community
SECURITY Through Improvements

URGENCY Should be Clearly Demonstrated

BROADER IMPACTS through education and outreach



CSBR SUBMISSIONS AND FUNDING RATES

Number of Submissions
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Ashley Hobbs

Funding Rate Percentage



Awards by State FY(09 — FY12

Alaska 1

Hawaii 4




Living Stocks Collections supported by DBI

. Drosophila Species Stock .

Taxa \ Center Since
lemurs 1960
axolotl (salamanders) 1969
Drosophila melanogaster 1970
E. coli 1971 INVAM

: International Culture Collection
FW algae 1976 of (Vesicular) Arbuscular Mycorrhizal Fungi
Bacillus 1978
Chlamydomonas 1979
marine phytoplankton 1980
Peromyscus 1985

ATCC (bacteria, fungi, protists, yeast) 1988, stopped in 2007

fungi (various inst) 1988
IVAM (fungi) 1988
Drosophila spp. 2000



DBI infrastructure portfolio:
visualizing impact
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Division of Environmental Biology

Genealogy of Life (Golife)

\ W Vv / W / ey

Solicitation

Full Proposal Deadline Date: March 25, 2015
Fourth Wednesday in March, Annually Thereafter

Fourth Wednesday in March

All of comparative biology depends on knowledge of the evolutionary relationships

(phylogeny) of living and extinct organisms. In addition, understanding biodiversity and
how it changes over time is on

phylogenetic framework. The goals of the Genealogy of Life (GoLife) program are to
resolve the phylogenetic history of life and to integrate this genealogical architecture with

underlying organismal data.




Community discussions and NSF
response: the example of ADBC

The Network Integrated Biocollections All

IMPLEMENTATION PLAN
FOR THE NETWORK INTEGRATED
BIOCOLLECTIONS ALLIANCE

+ ....coordinated community input...+

Cyberinfrastructure Council

Advancing Digitization of
Biodiversity Collections




Finite Element Analysis and Biological Collections
biomesh.org

FEA in Biology

Finite element analysis (FEA) Is a powerful computer-based tool
widely used by engineers and scientists for understanding the
mechanics of physical systems. Our goal Is to provide shared
resources, guidelines and tools for the biological community
that facilitate the use of FEA In biological research. To see
publications that have been facllitated by Biomesh,

Notice Regarding Downloads (Updated)

We recently went through the process of rehosting and relinking our model/video downloads.
If you encounter a link that we've somehow missed, please contact
so that we can correct it.

Sharlene E. Santana, Elizabeth R. Dumont
Lophostoma silvicolum ( White-throated Round-eared Bat )

We Investigated whether the skull of Lophostoma silvicolum is specialized for roost
excavation relative to the ecologically similar species Tonatia saurophila and
Micronycteris hirsuta, which do not excavate roosts. We conducted finite element
analyses that simulated roost excavating and feeding behaviors in these three bats

specles.




Sustaining Biological Infrastructure
via business models for Project Directors

PaYals ) Sustaining Biological | @
A PER Infrastructure
HOME ABOUT COURSES FACULTY PROFILES HOW TO APPLY

Strategies for Success

A Training Initiative for Project Directors 8 8

Our inaugural Strategies for Suc-
Successful biological research relies on access to a wide cess Course will be held in the

range of supporting infrastructure, including digital data \_NaS’hingt.O{W Ce"a ,4
resources, living stocks collections, museum collections, P
and field stations.

Directors of biological infrastructure face a number of challenges to ensure these resources
are sustainable for the long-term. Sustainability is more than merely preserving existing
content and services - it means being able to constantly adapt and develop the resource,
increasing its value to the user community over time.



Broadening the scientific user base for collections
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DBI — need for continued leadership
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* Division Director

* Program Officer

* IPA versus Visiting Scientist

* Attractive aspects of a rotator position
* Make your mark on NSF
* Ensure the integrity of the review process
* Independent research/development

VAT TCONAIL ~C 11







