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Whence Neotoma?

Neotoma (packrat, woodrat) collects
plants, bones, and other materials,
which it deposits in middens, which can
be preserved for thousands of years.
The middens are cemented and
preserved by amberat (dried urine),
which contains pollen.




Neotoma
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Foundation Geoinformatics Program (2 years)
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Pennsylvania State University

lllinois State Museum

* Principal Investigators
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Neotoma Development Plans
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Geologic Time Frame

Holocene, Pleistocene, and Pliocene
Last 5.3 million years of geologic time

Time during which:

* Continents have had their current configuration
* Modern ecosystems developed

* Humans evolved
e | ate Pleistocene extinctions occurred across most continents

It is a time, therefore, particularly relevant for evaluating global
change.




Purposes of Neotoma

* To facilitate studies of ecosystem development and
response to climate change

* To enable joint analysis of multiproxy datasets to address
paleoenvironmental questions that transcend those
possible with single—proxy databases

* To lower the overall cost of paleodata management




Neotoma Merges Existing Databases

Initially:
e FAUNMAP Database

 Global Pollen Database
 North American Plant Macrofossil Database

e Allan Ashworth’'s Beetle Database




Neotoma Design Concepts

Partnership between domain scientists and information technology
specialists; wherein the science is driving the IT.

Neotoma offers database infrastructure to specialists in various
taxonomic groups, who will not need to develop or even
necessarily understand the core information technology, but who
can learn to input, update, and extract data through a user-friendly
interface and to have control over disciplinary taxonomic issues.

Neotoma can accommodate virtually any type of fossil data

Neotoma is a centralized database with virtual constituent
databases (e.g. North American Pollen Database, FAUNMAP)

Constituent database cooperatives may develop individualized
websites to frontend the database if they so desire

Capability for “data stewards” to remotely input and update data

Access to the data by anyone with an Internet connection
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Neotoma Development Plans

e New constituent databases

Diatom Paleolimnology Data Cooperative

North American Non-Marine Ostracode Database (NANODe)
North American Packrat Midden Database

European Pollen Database

African Pollen Database

Chinese Pollen Database

Northern Eurasian Palaeoecological Database

Strategic Environmental Archaeology Database (SEAD)/Bugs
Database

Role of Culture in Early Expansions of Humans/Roceeh Out of Africa
Database (ROAD)

Peatlands




Neotoma Development Plans

e New constituent databases

e Data steward tools

Software interface that allows data stewards to upload and update
data remotely over the Internet




Neotoma Development Plans

e New constituent databases

e Data steward tools

* Web services g
Read-only server components that:
" Retrieve specific data from the database

" If necessary, perform additional operations on the data (e.g.
summarization, unit conversion, advanced computation)

" Format and transmit data back to the requesting application




Neotoma Development Plans

e New constituent databases

e Data steward tools

e \Web services

* Application Programming Interfaces (APIS) g

" A set of methods and properties for programmatically retrieving
data from the database through web services

" The APIs will allow standalone programs or web sites to
remotely access the Neotoma database




Neotoma Development Plans

e New constituent databases
e Data steward tools

* Web services
* Application Programming Interfaces (APIS)
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Neotoma Development Plans

e New constituent databases

e Data steward tools

* Web services
* Application Programming Interfaces (APIS)

Software Development Kit (SDK) g

Pre-built (“out of the box” programming assets that save developers
time by encapsulating common data access, manipulation, and
presentation tasks into modular reusable application building
blocks. Example: a map control.




Neotoma Development Plans

e New constituent databases
e Data steward tools

* Web services
* Application Programming Interfaces (APISs)
* Software Development Kit (SDK) g

Client Server
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Neotoma Development Plans

New constituent databases

Data steward tools

Web services

Application Programming Interfaces (APIS)
Software Development Kit (SDK)

Neotoma Explorer plug-ins and enhancements




Neotoma Working Groups

Tools Working Group

Age-Model Working Group
Packrat Midden Working Group
Peatlands Working Group




Neotoma Website www. neotomadb .org

ﬁ Neotoma - Windows Internet Explorer

g; =l ™[] http:ffwww.neotomadb, org/f
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NEOTOMA .
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Plio-Pleistocene to Holocene

s

)
Neotoma is a multiproxy database that includes fossil data for the past 5 million years, the time during which modern species,

including humans, and modern ecosystems appeared. The initial database aggregates the Global Pollen Database, FAUNMAP,
the North American Plant Macrofossil Database, and a fossil beetle database into a single integrated database. These databases
have become critical infrastructure for paleobiological research. They are used for almost every aspect of this research--from
broad-scale synoptic studies to understanding the context of local site studies to using the database as a taxonomic standard.
They are also widely used as teaching tools. Their integration facilitates new lines of research and even more use of these

data.

Home
Explorer
Downloads

Contact

Purposes:

« Facilitate studies of ecosystem development and response to dimate change.
« Provide the historical context for understanding biodiversity dynamics, including genetic diversity.
@ Internet




NEOTOMA Manual

Neotoma

An Ecosystem Database for the
Pliocene, Pleistocene, and Holocene

Eric C. Grimm

Taxsrtiame

RO

tetoma (Meetoe)
teolma (Paraneoisns)

e tma gy
uiras
[—
£

tfinma sheises

o s

Ilinois State Museum Scientific Papers E Series 1

3.9.2 SQL Example

The following statement produces z listof the ChronControls for the Defzult Chronology from
Wolsfeld Lzke in Calibrated radiccarbonyears BP:
SELECT ChronControls. Depth, ChronControls. Age, ChronControls_AgelimitYounger, ChronControls AgelimitOlder,
ChronControlTypes. ChronControlType
FROMN ChronControfTypes INMER JOIM [{AZeTypes INNER JOI
INMER }MOIN Chronolo
nUniti D} OM AZeTypes ASETypeid = Ch ngies AZeTypal D) INNER 301N ChronControe
hronologyiD = ChronControls.Chronologyin) ON ChronControlTy pes ChronControlTypel D=
.ChronControlTypel D
iteName="wolsfiad Lake") hronologi
Calibrated radiocarbon years 6P|

Result:

Depth Agelimityounger | Agelimit Older ChronControlType

650 2 -25 -25

662 -B -1 | Imterpolated, corrected for compaction

70 -5 5 | interpolated, corrected for compaction

EE0 17 Interpola =d for compa ction

cted for compacton

702 7 7 77 ed for compa ction

715
750
7ES
oTs
1055
1135
1345
1415 = 6730
1520 BD22
1640 11264 Radiocarbon,
1725 | i3 13648 18 | Radiocarbon, c

3.10 Table: CollectionTypes

This tzble is 2 lookup t=ble of for types of Collection Units, or Collection Types Tzbleis referenced
by the CollectionlUnitstable

Table: CollectionTypes
CollType!D | Long Integer | PK |
CaollType | Text [ |

CollTypelD (Primary Key): Anarbitrary Collection Type identifiction number.

Colltype: The Collection Type Typesinclude cores, sections, excavations, and animal middens.
Collection Units may be modern collections, surface float, orisolated spedmens. Composite
Collections Units indude different kinds of Anzlysis Units, for example 2 modern surface sanmple

for ostracodes and an assoniated water sample.
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Neotoma Explorer www. heotomadb .org

Name: Lago de Ajo

Description: Lake dammed in 1915
for hydreoelectric. Physiegraphy: On
limestone at the head of the valley.
Surrounding vegetation: Pasture,
Quercus scrub, beech woodland.

@ 2009 Microsoft Conporation - Bing Maps




Neotoma Explorer www. heotomadb .org

. ind xplore
8 NEOTOMA i o
- E 2 " L O R E R

View Dataset | | Download | | FaunMap

Search Samples Diagram Site

Site Tray

Number of Sample Records: 82 | Copy |

X i Name Group | Element Units | Context Maodif
¥ Site - Lago de Ajo

S AnalysisUnitham
LAGOAIO_loss-on-ignition

Dapth
LAGOAID_pollen

LAGOAIO_geochronologic Vil sr==s
Sample Name
Sample ID
Chron:allen et a Age Radio
Chron:Allen et a Age Younger Radio
Chron:Allen et a Age Older Radio
nus TRSH pollen NISP
Amaranthaceas UPHE pollen NISP
Apiacese UPHE | pollen NISP
Armeria UPHE pollen NISP
Artemisia UPHE pollen NISP
Asteraceae subf, UPHE pollen NISP
Astaraceas subf. UPHE pellen NISP
Betula/Corylus/h TRSH pollen NISP
Batula TRSH pollen NISP
Eras UPHE pollen NISP
Buxus TRSH pollen NISP
Campanula LUPHE pollen NISP
UPHE pollen NISP
Caryophyllaceas UPHE pollen NISP
Castanea TRSH pollen NISP
Caorylus TRSH pollen NISP
Cyperaceae UPHE pollen NISP
Cystopteris WACR spore NISP
Diphasiastrum a VACR spore NISP
Dipsacaceae UPHE pellen NISP

Dryopteris ' R spore NISP

Ephedra pellen NISP

[ ]




eotoma

. ind xplore
5 NEOTOMA =
. ExPrlLoRER

View Dataset | | Download | | FaunMap

Search Samples Site

Site Tray

Number of Sample Records: § | Copy |

X i Depth Thickness GeochronType ErrorDider ErrorYounger DeltaizC LabNumber Mate
¥ Site - Lago de Ajo

2160 10 Carbon-14: com 110 110 Beta-9154 Browr
LAGOAID |oss-on-ignition

2435 10 Carbon-14: com S0 S0 Beta-9155 Browr
LAGOAIOD_pollen

) 2470 10 Carbon-14: com i1z0 Beta-31356 Crgal
LAGOAIO_geochronologic
2480 10 Carbon-14: con a0 Beta-67325 Crgal
2610 10 Carbon-14: conm S0 Beta-S157 Crgai

2660 10 Carbon-14: conmy ig0 Eesta-&740 Crgal




Neotoma Explorer www. heotomadb .org

. ind xplore
5 NEOTOMA =
. ExPrlLoRER

View Dataset | | Download | | FaunMap

Search Samples Diagram Site Chronology

Site Tray .
Site Metadata

X i SiteMame Lago de Ajo
¥ Site - Lago de Ajo

o Longitude -6.150000095367432
LAGOAID |oss-on-ignition

Latitude 43.04999923706055
LAGOAIO_pollen
X SiteDescription Lake dammed in 1915 for hydroelectric. Physicgraphy: COn

LAGOAIO_geochronologic

limestone at the head of the valley. Surrcunding vegetation:
Pasture, Quercus scrub, beech woodland.

Altitude 1570
Contacts Watts, William A

Notes

Publications

Allen, 1.R.M., B. Huntley, and W.A, Watts. 1336, The vegetation and climate of northwest Iberia over the last 14,000 years. Journal of Quaternary
Science 11:125-147.

McKeaver, M.H. 1984, Comparative palynological studies of two |ake sites in western Ireland and northwestern Spain. Thesis. Trinity Callege, Dublin,
Ireland.




Neotoma

. ind xplore
5 NEOTOMA =
. ExPrlLoRER

View Dataset | |

Download | | FaunMap

Saarch Samples Diagram

Site Tray

Default Chronologies:

X i 14000
¥ Site - Kansjon

KANSION_pollen

CANSION_geochronologic

Chronclogy Name
Date Prepared
Age Maodel
Younger Age

Clder Age

Site Chronology

| Radiocarbon years BP

Oak default

Limnear Intarpolation

80

200
Depth (cm)




. ind xplore
% NEOTOMA == o

ExrLoRrRER View Dataset Download | | FaunMap

Search Samples Diagram Site Chronology

Site Tray

Number of Sample Records: 32 | Copy[

i i Name Group  Element Units | Context Modif
¥ Site - Lago de Ajo

N AnalysisUnitNam
LAGOAIO_loss-on-ignition

Depth
LAGOAIO_pollen

LAGOAID_geochronclogic s
Sample Name
Sample ID
Chrontallen et = Age Radia
Chron:allen et a Age Younger Radic
Chron:allen et a Age Older Radio
TRSH pollen NISP
Amaranthaceae  UPHE pollen NISP
Apiaceas UPHE pollen NISP
Armeria UPHE pollen NISP
Artemisiz UPHE pollen NISP
Aszteracezes subf, UPHE pollen NISP
Asteraceae subf. UPHE pollen NISP
Betula/Corylus/h| TRSH pollen NISP
TRSH pollen NISP
UPHE pollen NISP
TRSH pollen NISP
Campanula UPHE pollen NISP
Cannabis sativa UPHE pollen NISP
Caryophyllaceas UPHE pollen NISP
Castanea TRSH pollen NISP
Corylus TRSH pollen NISP
Cyperacezae UPHE pollen NISP
Cystopteris CR. spore NISP
Diphasiastrum a spore NISP
Dipsacaceas pollen NISP

Dryopteris VA spore NISP

Ephedra pollen NISP

[+1 ]




Neotoma Explorer www. neotomadb .org, S




Neotoma Explorer www.
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Alnus TRSH pollen NISP
Amaranth UPHE pollen  NISP
Apiaceae UPHE NISP
Armeria UPHE NISP
Artemisia UPHE NISP
Asteracea UPHE NISP
Asteracea UPHE NISP
Betula/CoTRSH MNISP
Betula TRSH NISP
Brassicace UPHE NISP
Buxus TRSH NISP
Campanul UPHE MISP
Cannabis : UPHE NISP
Caryophyl UPHE NISP
Castanea TRSH NISP
Corylus  TRSH NISP
Cyperace: UPHE NISP
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. ind xplore
% NEOTOMA == o

EXPLORER

View Dataset ll Download | FaunMap

Search Samples Diagram Site Chronology

Site Tray

Number of Sample Records: 32 | Copy |

i i Name Group  Element Units | Context Modif
¥ Site - Lago de Ajo

N AnalysisUnitNam
LAGOAIO_loss-on-ignition

Depth
LAGOAIO_pollen

LAGOAID_geochronclogic s
Sample Name
Sample ID
Chrontallen et = Age Radia
Chron:allen et a Age Younger Radic
Chron:allen et a Age Older Radio
TRSH pollen NISP
Amaranthaceae  UPHE pollen NISP
Apiaceas UPHE pollen NISP
Armeria UPHE pollen NISP
Artemisiz UPHE pollen NISP
Aszteracezes subf, UPHE pollen NISP
Asteraceae subf. UPHE pollen NISP
Betula/Corylus/h| TRSH pollen NISP
TRSH pollen NISP
UPHE pollen NISP
TRSH pollen NISP
Campanula UPHE pollen NISP
Cannabis sativa UPHE pollen NISP
Caryophyllaceas UPHE pollen NISP
Castanea TRSH pollen NISP
Corylus TRSH pollen NISP
Cyperacezae UPHE pollen NISP
Cystopteris CR. spore NISP
Diphasiastrum a spore NISP
Dipsacaceas pollen NISP

Dryopteris VA spore NISP

Ephedra pollen NISP

[+1 ]




eotoma Explorer www. neotomadb .org

ind xplore
NEOTOMA ay =
E X | E R

r O R View Dataset | | Download FaunMap

Search

Download File Name
Site Tray
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LAGOAIO_pollen
Dataset Types to Download

LAGOAIO_geochronologic
i. Pollen
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Sites to Download

*) All Sites () Selected Sites

Download




Neotoma Explorer www. heotomadb .org
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Data Steward Tools: Update

=
Neotoma Taxonomic Hierarchy

5 "'E | B Dizconnect | !

Ireeertebrates undiff. ~

Laboratory analyzes

Molluzcs

Phusgical variables

Testate amoebas
Unidentified palynormarphs
Wertebrates undiff,
Wazcular plants

=I- Animalia
—|- Wertebrata
=I- Mammalia
= Arhiodactyla
= fintilocapndae

= Antilocapra
Antilocapra americana
Antilocapra cf. A, americana
Antilocapra sp.

= Breamenm
Breamery= minar
Breamerys =p.

= Capromerys
Capromenys cf. C. furcifer
Capromenys furcifer

T:E- Expand &l | E Collapze &l | Save

| TavoniD # |TaxonCode T aoni ame

Authar

HigherT a=onl D1 E stinct

TaxaGrouplD

Citation

Motes

i | | | Breameny

—

0832 | Brc.br Brachyprotoma brevimala
R833 Brc.ob Brachyprotoma obtusata
0834 | Brs.mi Breamerys minor

R835 Brezp Breamernys sp.

5836 Buibr Buignictiz breviramus

6783 True
6783 True
6784 True
6784 True
6785 True
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(MEMO)
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(MEMO)
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Connected to NeotomaSQL on OPUNTIAVSQLEXPRESS




The Holy Grail

L

%

’
A multiproxy paleodatabase assessable
programmatically via the Internet, so anybody
can bulzd desktop or web-based s&ﬁware tools
to securely access the central up-to-date
databaée, and independent data stewards from
various database cooperatives can upload and
update data.
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