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Environmental change and human activity leave (proxy) evidence
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Environmental Archaeology
Analyses create lots of data and metadata...

gs GL25 GL20 GL15 GL10 GL5 GLO GL-0 GL-10
Philonthus_spp. 310
Ocypus_fuscatus Grav.
Ocypus_fortunatarum (Woll.)
Quedius_spp.
Mycetoporus_sp.
Tachyporus_spp.
Tachinus_signatus Grav.
Tachinus_corticinus Grav.
Tachinus_elongatus Gyll.
Gymnusa_brevicollis (Payk.)
Aleocharinae_gen. indet.
Bibloplectus_sp.
Tychus_niger (Payk.)
Cantharis_sp.
Agriotes_sp.
Sonymbetes (S'I')—sp' Sample Title . Mean Dat: Time k-500  k Resultat
Athous_haemorrhoidalg;; 59 4 0.649 2008-04-24 10:32:34 463 499
Hypnoidus_riparius (F|std 500 2 0.65/2008-04-24 10:32:47 464 500
Hypnoidus_rivularius ({Ref UMD 1 0.048 2008-04-24  10:34:03 34 34
Cyphon_sp. Ref BRA 1 0.203 2008-04-24  10:34:19 145 145
- 07_0052 CitP 1 0.012/2008-04-24 10:34:43 9 9
Dryops_spp. 07_0052 CitP 2 0.022 2008-04-24 10:34:58 16 16
Elmis_aenea (Mll.) o7_o0052 CitP 3 0.027 2008-04-24 10:35:12 19 19
Eso|us_pafa||e|epiped 07_0052 C?IP4 0.041 2008-04-24 10:35:28 29 29
Oulmrivs tubrcia 01521 ol s % =
Limnius_volckmari (P4o770052 cite 7 0.038 2008-04-24  10:36:13 27 27
Normandia_nitens (Mi|07_0052 CitP 8 0.06 2008-04-24| 10:36:28 43 43
Georissus crenulatus|07_0052 CitP 9 0.026 2008-04-24 10:36:42 19 19
Heterocen.u_s_spA 07_0052 CitP 10 0.039 2008-04-24  10:36:56 28 28

. . o7 0052 citP 11 0.022 2008-04-24 10:37:11 16 16
S'mP|003”a_39m'5“'107_0052 CitP 12 0.046 2008-04-24 10:37:28 3 33

Simplocaria_metallicalo7_0052 CitP 13 0.011 2008-04-24| 10:37:41 8 8

A L — 107 _0Nc2 C~iD 14 0012 20 v 13 13
Bessastadir, Reykjavik, Iceland |3 2 2
Medieval midden deposits. 10 10

Note: Diptera were not identified from all samples. gg 32

17 17
76 76
79 79
48 48
29 29
31 3
42 42
31 31
43 43
39 39
41 41
46 46
64 64

)

Note: House floors in medieval longhouse and kitchen - unpublished.
Lat: 64°5'60"N Long: 22°0'0"W  Altitude: 10m

Identified by: Buckland, Sadler, Skidmore

Specimens stored at Edinburgh University, UK

Search Result species found at site:
515.0010025 PEDICULIDAE Pediculus humanus L.
1081.0080010 HIPPOBOSCIDAE Melophagus ovinus (L.)
506.0010030 BOVICOLIIDAE Bovicola ovis (L.)
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Research Data Infrastructure:
The Strategic Environmental Archaeology Database (SEAD)
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Inter-site comparisons
& aggregate datasets

Research data model
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Open access database network

Data providers/partners,
domain science expert
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Data feeds, project links

(API, GeoJSON, CIDOC-CRM...)
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Environmental/climate reference/calibration data
Species traits, habitats, thermal tolerance, associations...
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Site based spatio-temporal, multivariate data, phases

Dead flies, Viking Age farm, Greenland
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Occupied - warm in some rooms, carrion outside Abandoned - cold in all rooms, carrion indoors




From many individual finds to global patterns
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SEAD

Strategic En&ilronmentgl Archaeology Database
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Sltophllus oryzae (L)

Sitophilus oryzae/zeamais (L.)/Mots. 1
Sitophilus sp. 1
Sitophilus zeamais Mots. 1
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Nimrud

Normanby Park
Northfleet

Novgorod: Troitsky
Okruglo

Oskarshamn wreck

Oslo: Gamlebyen

Oxford: Dominican Priory
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Ecological/cultural category Q - %
carpophagous 369
eurytopic 369
General synanthropic 369
oligophagous 369
Stored grain pest 369

Strong Sy 369

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




Dating the spread of agriculture and grain storage from fossil beetles

25001355 1590

Open access
Transparency
Reproducible o *

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



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
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Reversing the questions — look for environments,

not species

Ecological/cultural category Q - %

Heathland & moorland 4991 A

Indicators: Coniferous 226

Indicators: Deciduous 1028

Indicators: Dung 1088

Indicators: Running water 776 © Teiikues

Indicators: Standing water 2440

Meadowland 5268

Mould beetles 2417

Open wet habitats 4209 '

Pasture/Dung 4534

Sandy/dry disturbed/arable 4459 , @ O O
= — (1 Vi DOrg Sondersn

Stored grain pest 666

Wetlands/marshes 5512 »

Taxa Q - %

Acanthoscelides obtectus (Say) 1 A / =

Anthrenus coloratus Reitter 1 ; ’ §

Anthrenus sp. 1 - B

Attagenus sp. 1 R/ QySin‘gen'ﬁ“ff\Fvi :

Callosobruchus maculatus (F) 1 & A

Cathartus quadricollis (Guérin) 1

Cryptolestes turcicus (Grouv.) 1

Dermestes frischii Kug. 1

Dermestes sp. 3

Dermestes spp. 1

Gibbium psylloides (Czen.) 1

Gibbium sp. 1"

Heterothops praevius Er. 1 .

Site Q - x

Aberdeen 7 A

Aberford: South Dyke 1

Abingdon 1 L

Akrotiri 13 Y RENS 2 ‘

Alcsster: Roman Pi 1 supersead.humlab.umu.se

Alrhoctar Nafanrac 1 £ n - 23 3 1 45559

Grain weevil & friends




Simple questions with BIG implications — climate change

o # %%
Sites in BugsCEP BN
» Boreaphilus henningianus C. R. Sahlberg Y
I Approximate modern distribution
+  All fossil sites
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Environments derived from beetle UK regional extinctions

Lateglacial = wet (cold)

Torrie Borehole

Teith Valle

Holme Pierrepon

Conesby Sidin

Clettnadal
Armthorpe
Abingdon
Barmston
o Hawks Tor
Birmingham: LateGlacial
West Bromwich

Yarborough Quar
. Lea Marston
Windermere: Low Wrax Ba
Redkirk Poin

Roberthill

. Wilden

Bigholm Burn

proughton

. Red Moss

Church StrettonHS|}e CS1and CS2

Corstorphine

Church Stretton RS2

Messingham

West Drayton

Baston Fen

Flixborough

Davenham: Church Mé)ss

i Croydon

Stanwick, Northants.
Gransmoor

Rodbaston Hall

nquhar

Folkestone: Sugar Loaf Hill
Lianilid

. s
Earsham

Croftamie

Saughton, Edinburgh
Dowdeswell
Glanllynnau
Farmoor: Late Gladal
Kirk Michael
Drumurcher

Aston Mill: Glacial
Jurby Head
Comberton
Messingham 2

West Cotton
Shortalstown

Rannoch Moor
Condover
Glen Ballyre
Wellington
Colney Heath

Thorne Moors Trackway Site
South Stanwick

Runnymede 1

Meare: Lake Village
Hampstead: West Heath Spa
Derryville Bog

Bole Ings

Beverley: Morton Lane
Alcester: Roman Pit
Hatfield: Tyrham Hall
Sluggan Bog
Ballymacombes More
Abbots Way

Greenwich: Abbey Wood
Ballyarnet Lake

Sweet Track: Drove Site
Goldcliff 3

Meare Heath

Stourport

London: Poplar High St.
Horton Kirby, South Darenth
Lea Marston B

Beckton: Woolwich Manor Way

Holocene = woody




Interpretation & Visualization

Systematically to enable comparisons over multiple sites and time periods

Wood & trees
Coniferous
Aquatics

Standing water
Open wet habitats
Wetlands/marshes
Heathland/moorland
Meadowland
Pasture/Dung
Disturbed/arable
Sandy/dry/disturbed
/arable

Wood & trees
Coniferous
Aquatics

Standing water
Open wet habitats
Wetlands/marshes
Heathland/moorland
Meadowland
Pasture/Dung
Disturbed/arable
Sandy/dry/disturbed
/arable




Complex research — integrating evidence
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Interpretation & Visualization

Systematically to enable comparisons over multiple s

tes
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Taking it further
Systematically to enable comparisons over all sites and time periods

Archaeobotanical samples by Dutch ecology classification

add key labels

UMEA UNIVERSITY



Taking it further

Systematically to enable comparisons over all sites and time periods

#

Mollusca 33%

Brachiopoda 13%

Arthropoda 10%

Yearthlifel

J CONSORTIUM

o N
Mammalia 8%

Cnidaria 5%

Radiolaria 4%

197,440 total collections
1,388,319 total occurrences

Geologic Time
Phanerozoic

Paleozoic

e

Mesozoic Cenozoic
Cambrian _ Silurian Devonian Carboniferous —_ Jurassic Cretaceous Paleogene Ng
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Modern records, future predictions based on knowledge of past

The Analysis portal for biodiversity data (;’LIFEW ATCH
)
# Start _’ Y Filter v & Sefttings v [ Result v "o . My Pages

=

- ¥z

S Data> Species observations (databases) My selections

4 :. ' —————

'— ' il [ Save settings  JRCRBIGIELE e EE] & Data

Data Providers (15 selected) ﬁ
Number of Number of public
Data provider observations observations Y Filter

Species Observations System (Artportalen) (Swedish Species Information 65,909,426 65,503,396 ¥} Occurrence i |
Centre (ArtDatabanken)) |L\

£¥; Settings
Summary statistics ﬂ

Grid statistics ﬁ
v MVM (Environmental data MVM, SLU) \Z| 1,194,484 1,194,484 Time series n

v Observation database of Redlisted species (Swedish Species Information 725,929 0
Centre (ArtDatabanken)) [/ ]

Coordinate system ﬂ

v The National Register of Survey test-fishing (NORS) (Department of 2,693,173 2,693,173
Aquatic Resources, SLU) [ ] Table columni a
= File format ﬂ
v The Database for electrofishing in streams (SERS) (Department of Aquatic 407,425 407,425
Resources, SLU) [
v Wireless Remote Animal Monitoring (WRAM) (Umea Center for Wireless 7,906 7,906
Remote Animal Monitoring (UC-WRAM), SLU) |7 |

Shark SMHI (SMHI) (7] 620,834 620,834

SVEﬂSka Iﬂcea C SBDI — Swedish Biodiversity Data Infrastructure




Insect biodiversity — fossil and (reference) data coverage

W Reference taxa | Ectoparasite
[ Halotolerant
Heathland & moorland

Dry dead wood

Stored grain pest

General synanthropic
Mould beetles

Indicators: Dung

Carrion

Dung/foul habitats
sandy/dry disturbed/arable
Disturbed/arable

Open wet habitats
Wetlands/marshes
Indicators: Coniferous
Indicators: Deciduous
Wood and trees
Meadowland

Fasture/Dung

Indicators: Running water
Indicators: Standing water
Aguatics

W Fossil occurrences

B Fossil abundance

a 100000 200000 300000
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INSECTS ARE ALMOST EVERYWHERE

Ectoparasite
Halotolerant
Heathland & moaoarland
Dry dead wood

Stored grain pest
General synanthropic
Mould beetles
Indicators: Dung
Carrion

Dung/foul habitats
Sandy/dry disturbed/arable
Disturbed/arable
Open wet habitats
Wetlands/marshes
Indicators: Coniferous
Indicators: Deciduous
Wood and trees
Meadowland

W Reference taxa W Fossil occurrences

Ecological traits

Habitat categories
Concepts :

— s

Ontology

0
— 3 Sl s
ko

Linkable

Fasture/Dung

Indicators: Running water

Indicators: Standing water
Aguatics

2000 1000 a a 100000 200000 300000

...50 ARE HUMANS
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