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Archaeological sites

Lake sediments

Peat sediments

Prospection, mapping

Environmental change and human activity leave (proxy) evidence



Evidence preserved & sampled in many different ways
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Environmental Archaeology
Analyses create lots of data and metadata…
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Research Data Infrastructure:
The Strategic Environmental Archaeology Database (SEAD)



Research data model
Site 1 Site n

Sample group 1 Sample group n

Samples
Lithology units

Pollen counts Soil variables Insect counts Macro counts Other proxies

Dates

Pollen counts Soil variables Insect counts Macro counts Other proxies

Sample 1

Sample 2

Sample 3

Sample 4

Sample 5

Dates

C
o

o
rd

ina

t
e

s

C
o

o
rdina

t
e
s

C
o

o
rd

ina

t
e

s

Proxy data

D
e
p

t
h

s

Chronologies

Bronze

Age

Mesolithic Neolithic Iron

Age

Medieval

Period

Viking

Age

Historical

to Modern

12345

K.yr BP0123456789101112

Sample

Period
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Bibliography
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Simple age-depth models for
dataset comparison

Ecology &
Calibration data



Open access database network

BugsCEP

Ceramic
Research Lab

Lund

Laboratory for
Wood Anatomy & 
Dendrochronolog

y
Lund

Archaeological
Research Lab

Stockholm

Environmental
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Tandem
Laboratory

uppsala

Data providers/partners,
domain science expert

Management, development
hosting, maintenance
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Data feeds, project links
(API, GeoJSON, CIDOC-CRM…)

+

Digital Atlas of the Roman Empire
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Environmental/climate reference/calibration data
Species traits, habitats, thermal tolerance, associations…

Summer Winter
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Site based spatio-temporal, multivariate data, phases
Dead flies, Viking Age farm, Greenland

Occupied - warm in some rooms, carrion outside Abandoned - cold in all rooms, carrion indoors



From many individual finds to global patterns

Prototype: supersead.humlab.umu.se (Old version: qsead.sead.se)

Grain weevil



Dating the spread of agriculture and grain storage from fossil beetles

Panagiotakopulu & Buckland 2017 QSR, Buckland, et al. 2018 Encyclopedia of Global Archaeology

Years Before Present

Open access
Transparency
Reproducible
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What have the Romans ever done for us?

“Roman sites with Sitophilus granarius L. [and other 
pests] in Britain indicating the spread of the species 
with the movement of the Roman army”
Panagiotakopulu, E. and Buckland, P.C., 2017. 
QSR 156

Vindolanda



Reversing the questions – look for environments, not species

Prototype: supersead.humlab.umu.se

Grain weevil & friends
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Simple questions with BIG implications – climate change
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Simple questions with BIG implications – climate change
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Environments derived from beetle UK regional extinctions

Lateglacial = wet (cold) Holocene = woody
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Interpretation & Visualization
Systematically to enable comparisons over multiple sites and time periods



Complex research – integrating evidence

…

…

Narrative Quantitative Visual

Comparisons, correlations & exploratory analysis
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Interpretation & Visualization
Systematically to enable comparisons over multiple sites
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Taking it further
Systematically to enable comparisons over all sites and time periods

add key labels
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Taking it further
Systematically to enable comparisons over all sites and time periods
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Modern records, future predictions based on knowledge of past
Systematically to enable comparisons over all sites and time periods

SBDI – Swedish Biodiversity Data Infrastructure
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Insect biodiversity – fossil and (reference) data coverage
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INSECTS ARE ALMOST EVERYWHERE

…SO ARE HUMANS

Ecological traits
=

Habitat categories
=

Concepts
=

Ontology
=

Linkable
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Palaeolithic sites in SE UK (0.9-0.5 million years ago)

Potentially similar samples, Cluster analysis, habitat proportions, Bray-Curtis

Multi-site, multiproxy comparisons

Coniferous
Woodland

Deciduous
Woodland
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THANK YOU!

VISEAD is supported by Riksbankens 
Jubileumsfond

SEAD is supported by Umeå University with 
contributions from Lund and Stockholm Universities

DataARC is an NSF project

phil.buckland@umu.se
& many others

sead.se
visead.se

data-arc.org

mailto:phil.buckland@umu.se

