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A PROTOTYPE SYSTEM FOR MASSIVELY
INTERDISCIPLINARY DATA-LINKING

1. About SEAD (&VISEAD)
a. QSEAD - exploring single and multiproxy data
b. Bespoke analysis/visualisation tools
c. Linking SEAD to other databases
2. DataARC — massively multidisciplinary data discovery
a. Goals

b. International consortium
c. Concepts and links
d. Prototypes
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Online in new version:
- Environmental archaeology
* >1 655 sites
* >15 000 datasets®
Ceramic Thin Sections:
* 421 sites

3499 samples

WWW.sead.se
gsead.sead.se
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Exploring data online: gsead.sead.se

SEAD - The Strategic Environmental Archaeology Database

i#l Others [# Space/Time [# Time [# Ecology [# Measured values [# Taxonomy
Proxy types Sample group Geochronology Eco code MS Family
Feature type Site Time periods Eco code system MS Heating 550 Genus
Bibligraphy modern Country Seasons abundance classification LOI Taxa
Bibligraphy sites/Sampleg... Abundances p° Author
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Exploring data online: gsead.sead.se

trategic Environmental A
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Neotoma Paleoecological Database

Dataset Archiving
http://neotomadb._org

Neotoma Dataset 170

Site 100 (Swain unpublished) pollen surface sample dataset

DOI: 10.21233/N3TT3W

Links: View on Neotoma Explorer | Download JSON | Download zipped CSV
Constituent Database: North American Pollen Database

Dataset Type: pollen surface sample

Latitude: 43.92

Longitude: -73.7

Age Range: No relevant chronology.

Description: NA

Affiliated Researchers

Name Affiliation Contribution
Grimm, Eric University of Minnesota, Department of Earth Sciences, 310 Pillsbury Drive SE. Minneapolis. Minnesota DataCurat
Christopher 55455-0231, USA atal-urator
Swain, Albert M. 706 Kenwood Circle, Verona, WI 53393, USA DataCollector
Swain, Albert M. 706 Kenwood Circle, Verona, WI 53393, USA ProjectLeader
Publications

## [1] "No publications in this record.”

Data Citation

APA

Swain. Albert M.. 2017. Site 100 (Swain unpublished) pollen surface sample dataset. In. North American Pollen Database. Neotoma
Paleoecological Database. doi:10.21233/N3TT3W

anding pages

Digital Object Identifier (DOI) via SND

» For each Site and Dataset (possibly more)
« New datasets generated when updated and issued new DOI

- provenance of data

% E Grundsunda Rad 345

Site ID 92

Sample groups

Description I

Lorem ipsum dolor sit amet, consetur adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullameco |aboris nisiut aliquip ex ea commodo consequat.

Archaeological site/Soil auger or probe

Survey

254,269,315,1238

Archaeological site/Grab samples

SRS S

Features

Stratigraphic seq./Monolith

647,743,1037,1109,1200,1502,1558,1722

Trapping pit stratigraphy 4, P13497 164

284 Trapping pit stratigraphy 3, P13495 213

331,481,641,852,1061,1280,1531

431,435,545,558,584,890,973

| Download || Disclaimer |

Loss on Ignition, heating at 550°C/Geochemistry

I Description

[An evaluation of the proportion of organic matter]

presentinasample, measured by comparing...

SmRESeS e

1238 Survey
210 481 Trapping pit stratigraphy 4, P13497
284 973 Features
409 1558 Features
Magnetic Susceptibility/Geochemist

I Description

[A measurement ofthe ability of a sample to retai1

aninduced magnetic field.

SHPECEES S

Survey
409 743 Features
409 1073 Features

Site ID: 92

Lat: 63.3169444448

Leng: 19.0086111111

Altitude:

Location: Mosjon,Lill Mosjon,
Vésternorrlands 1&n,Grundsunda
socken, Ornskaldsviks kommun,
Angermanland,Sweden

Preservation status:

Dating
Radiometric:
Calendar:

Relative:

Publications



Multiple user groups - multiple entry points

Many different proxies
Many different user groups
Different analysis & visualisation needs

Environmental Dendrochronology Lab.

Archaeology Lab. -

- Local
Local databas®
databasf

HUMIab

SErver

Local

oca

Show all related data
Ceramic .

ResgarchiLab. in gsead.sead.se

(Multiproxy nudging)



Multiple user groups - multiple entry points

Domain science traditions, specific data and requirements, existing tools...

I-_""] BugsCEP - [Bugs Coleopteran Ecolegy Package] =RECE X I:’] BugsCEP - [BugsMCR - Climate from Beetles] - - . =R X

-2l File Edit Window Help Typ tion for help .8 X = File Edit Window Help Type a question for help - - &
E‘BungEP Site Manager BugsMCR .BugStats | Eihliography E‘EungEP §ite Manager BugsMCR BugSi_:ats | Eihliography Search by Habitat etc... | Tools - H

earch by Habitat etc... | Tools =

Species Assodations

Havigation Current Taxon: Cimex lectularius L. B u g S M C R m SCR Explorer - Close BugsMCR '

Family

CIMICIDAE : : 2
1. Choose source data Refresh sites list Active Species List Show only MCR species |
Site: |Sﬂndnes (W51} Kilaersarvik E| CODE Species Mame -

Number of Countsheets: |2 at site. 3
Select Countsheet: |Sandnes Felt | [=]

Biology & Distribution | Synonyms | Rarity | Fossil/Site Records | Ecology Summary | Taxonomic Motes

Biology Data:

Henrikzen 1939: Holsteinborg, W Greenland 1935) Eskimo houses so heavily infested that 23 out of 71 had to be -
evacuated and treated with sulphur.

e Southwood & Leston 13559 also known as "wall lice’, ‘'mahogany flats' and 'crimzon ramblers’. Carried throughout
IECU-"E'”U_S L. World by man, largely in bedding; nocturnal, spending day, often in numbers, in cracks in walls, behind skirting
columbarius Jen. boards, under beds, sucking human blood by night; if undisturbed will take more than twice their weight in blood. For

010250143 |Bembidion arapil Gyll.
01.0440020 |Trichocellus cognatus [Gyll)

DiDiSlTTE"i Jen. edevelopment, at least one meal is required per instar and the adult female must feed before oviposition. Starved Activate this countsheet | 04.00801 31 [Hydroporus mario Aubé
hemipterus (F) bugs may live for a considerable time at 13 C, average life of adult is ene yr, instars 3 months. In heated rooms,
5P where temperature does not fall below 13-15 C during winter, breeding continues throughout yr, but at lower 04.0270040 || Calpmbetes dolabratus (Payk.]

temperatures there is a break in development and eggs and intars die and females loose power of oviposition. White
egg covered in spines attached to suitable surface, insensitve to dryness, hatching after 3-4 days at 35 C. Not
known to transmit diseaze. Az well a3 man will feed on mice, poultry, and a large number of zoo animals. Subsp
celumbarius Jenyns is recorded from pigeon lofts.

“ernacular name: The bed bug.

2. Select options
Calculations Qutput
Acceptable Overlap % ¥ TMax & TMin Graphs
or

I

I

I

I

| 230100210 |Eusphalerum zorbi [Gyll.)

| 230170030 |><_l,l|0dr0mus concinhus [Marsham)
| 23.0130020 [Micralymma breviingue Schiidte
[ 23.0820040 [Othius angustus Steph,

[ 23.0880250 |Philonthus palitus (L]
I

I

I

I

I

I

|

% Sample envelo
Default = 100% IV ke criveioge

V¥ Closestto 100%

[V {Sample species isis _

Distribution Data:
Henriksen 1938: Greenland: W.
Southwood & Leston 1359 Cosmopelitan. First recerded in England 1503, but recorded from ancient China and
Greece. Subsp. columbarius is recorded from Yorks southwards in England.

231040675 |Quedius fellmatni [£ett.]

231040712 |Quedius sp.

231601070 |Bc-re-:philia izlandica (Kr.)

23.2100020 |Dcalea picata [Steph.)

470040033 |Simplocaria metallica [Sturm)

47.0110070 |B_|,Irrhus fasciatus [Farst.)

55.0140530 |Atornaria sp. h

Record: M 1 II"E of 62

3. Perform calculations
An Output filename will be requested when you click...

4 Prev. 5p. (Falp) Run MCR on All Run MCR on Species
Samp|es List only

TaxoBrowser @ CODEBmwser

Bibliography for panel

Currently active countsheet: |Sandnes (V51) Kilaersarvik: Sandnes Felt |
Synonyms Browser

Please remember to always cite BugsMCR AND the original MCR method papers (e.g. Atkinson et al., 1387) - see Help for details.

Administrator Add/Edit Data

Form View NUM

Form View MNUM

www.bugscep.com




How do we best present the data?

Only raw data & metadata?

Taxon || Physical sample

4 MH @1265

MN @1265

Or interpretation as well?

US @1

Agabus sp. (MNI)

Aleocharinae indet. (MNI)
Amara quenseli (MNI)

Amara sp. (MNI)

Anthicus flavipes (MNI)
Aphodius spp. (MNI)

Apion (s.1) sp. (MNI)
Bembidion bipunctatum (MNI)
Bembidion hastii (MNT)
Bembidion lapponicum (WNT)
Bembidion lunatum (MNI)
Bembidion spp. (MNI)
Bembidion transparens (VINI)
Bembidion virens (WMINI)
Bledius sp. (MNI)

Boreaphilus henningianus (MNI)
Carpelimus/Thinobius sp. (MNI)
Cercyon sp. (MNI)

What about integrated analysis tools?
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H Disturbed/arable

® Dung/foul habitats

B General synanthropic

M Halotolerant

E Heathland & moorland

H Indicators: Coniferous

B Indicators: Dung

® Indicators: Running water

= Indicators: Standing water

OMeadowland
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Locations with Thin Sections
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Analysis & Visualisation

Power BI for Ceramic Thin Section data

\Q‘

59.61

16.47

4

Vendel period Scandinavia
Backby

Lundby 307

Clay: Diatome

1200+ 0

OO0 000 O0OWHEPMOM
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Clay: Fraction | Clay: Ironoxide
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Hubbo

Kv. Kleopatra

Ceramic Types

Tuyere 1,0%\
Soil sample /_J\

1.9%

Crucible
8.6%

Mould .-
39.0%

Vessel
49.5%

No. of Thin Sections

Clay: Mica | Clay: Ore
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Visualisation

Power BI for Dendrochronological
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- i ~ - Local
Linking with external
Web I‘ \
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‘www.data-arc.org W

Colleen Strawhacker, Adam Brin,
Rachel Opitz, Emily Lethbridge, Phil
Buckland, Peter ulsifer, Thomas.
McGovern, Tom Dawson, Ingrid
Mainland, Gisli Palsson, Anthony
Newton, Richard Streeter, Tom

Ryan
National Snow and Ice Data Center, University of Colorado

s 4 @archaeohacker
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WHAT EXACTLY ARE WE DOING?

Linking data from archaeology, literature and
historic documents (e.g. the Sagas), paleoecology,
paleoclimate...

...to enable data discovery for interdisciplinary
research on long-term human ecodynamics in the
North Atlantic

Exploring new ways of linking and exploring data

UMEA UNIVERSITY



OVERALL GOAL

Building cyberinfrastructure to enable
interdisciplinary synthesis research across
islands in the North Atlantic

o Data discovery and visualization tools

o Access to interdisciplinary datasets that can
be easily understood by non-specialists

o Whilst maintaining links to raw data

Leafiet | Map data €

Limit by year: 0 & 9@ 2016

@ Iceland Landnam @ Christianity formally acc
@ Greenland and Vinland Land

Nor

Late Viking Age



Noakoy AT

A NA I \NAJ NI\ N

History, Agency, and
Conjuncture in the
High Middle Ages

Samalas 1257

144 Acta Arc

1100 7
/1112/13 Bishop Eirik's journey
Bishop Eirik of Greenland set out

in search of Vinland
?? 121723 piik elected first bishop of Greenland

Amald elected bishop

TI26723723 ATnatd i foetamd

15042 /1150 J6n Knitr elected bishop
[ T—1152  Amald clected bishop of Hamar

1186  J6n Kniitr in Iceland

/51187/88 J6n Kniitr died

1188  J6n elected bishop

1189/88 J6n in Iceland

1200 - 1194  J6n in Iceland

%1202/00 J6n for the second time in Iceland

1203  J6n in Iceland
\1209 J6n died
1212/10 Bishop Helge came to Greenland

1230  Helge died
| 1234  Bishop Nikolas came to Greenland
1242/40 Nikolas died

1246 O i

-~

NI

BOOM !

— /1262/61 Olaf in Iceland
f—

1250 1247  Olaf went to Greenland

N

1263  Olaf in Iceland
lem Olaf left Iceland

\1267 Olaf in Nidaros
1271 Olaf went to Greenland for the

"———1280/81 Olaf died second time

?1288 Thord elected bishop
1289  Thord went to Greenland

NN

Sagas ?

Black Death in
NW Europe

1300 1309 Thord [eft Greenland
1310  Thord in Norway
[—1311 Thord in Bergen
1313 Ame clected bishop

/ 1314  Thord died
1315  Ame came to Greenland

|, — 1343/42 J6n Eriksson Skalli elected bishop
1348  Amc died
w— 1357/56 J6n Eriksson Skalli elected bishop

| 1365  AIf elected bishop of Holar
1368  Alf came to Greenland

N

50

1378 AlT dicd in Greenland

Fig. 2. List of bishops having resided in Greenland according to

the Icelandic Annals (GHM III. 6-32). Note: the markings in

the column do not indicate how many years the bishops stayed
in Greenland.

Courtesy: Tom McGovern



Strategic
Environmental
Archaeology
Database (SEAD)

Literature and
Historic Documents
(Icelandic Saga
Map)

Tephrabase

Archaeological
Faunal Data

N

Paleoclimate
Records
(interpreted)

Other sources
that wish to
share their data

e

Site Reports and
Literature

Individual and
Collaborative
Projects

North Atlantic
Farm Histories

Basemaps







-~ CHALLENGES
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» Diversity of data

« Linking data at multiple spatial and temporal
scales

#= « Diversity of research group / potential user base

» Hesitation to share and/or document data
« Concept mapping linkages and nodes

« How processed / aggregated should the data be?

Overall: Most challenges are not technical.

They are social!



TO DO LIST

o data cleanup, structuring, service providers

o potential user interfaces for a diverse group

o spatial and temporal search

o conceptual / semantic linkages

| o figure out the “aggregated / processed data” that we
would like to focus on

o presentation of results...




Website: https://www.data-arc.org/
Old: data-arc.org/prototype
New: http://beta.data-arc.org/

THE PROTOTYPES

At ADC
A \A | A7 I\ N

—dataRC—

ISLEIF
sagas

sanday

| ] Mortuary Database
Farm Histories
Excavated Site DB
NABO PMS
NABONE

SEAD
AR
Select Al

EXPLORE TIMELINE MAP CONCEPT RESULTS ::

o

SIMPLE INTERFACE, DATA THAT
MATTERS v

i
Leaflet | Map data © OpenSirestiap contribulors, CC-BY-5A, Imagery A® Maabox

[ ) 2016 [T cluster results?

0-5
5-10
1D715‘L
1520 [
20-25 %
25+ W

[ search Q@ @ = C .
byre insects
Greenland
ecological area
aﬂrﬂﬂ?{nrage pest
cattle bone cow  9r¥@dkKtrative unit
agricultural buildin
pa“u'ﬂ“magﬂendenthgrm <
&
farm/i
L e a
mnuscripiobmun"y"mﬂ&
tenant farm
impmvadAIandJ - plants
tree 5 church
church farm
driftwap A assemblage
p=amed place
b Ectﬂe'ﬁlastlc?"ﬁlﬂﬂﬂ Qhad
eached weemetery
grave sheep bone
Power
skeleton N
saga narrative
cursed spot
monsters

o Christianity formally accepted in Iceland and Greenland Maximum Direct No
" - . > @ Greenland and Vinland Landnam  “Viking to Crusader” Period

Enter a word or phraseto begin filtering the result data or select a preconfigured Norman conguest of England constitutes formal end of the Vik
example.

Late Viking Age
Maximum Warmth in the North Atlantic

Detail Info Box

Click on a point on the map, a region, or a node in the topic map to see
details about that concept or point here

»

Keyword

Spatial Example Concept Example
Example - ,

Want to see results m ,ookin a to
only with a specific
bounding b

=
ou can -

see ho imple

phrase in the

keyword b
filter our results,

¢ will




" @ NABOPMS
NABONE
. @ SEAD

| @ tAR
1 Select All

' l:cu:-t North
Leaflet | Map data ©® OpenStreetMap mnhi:utnrs, CC-BY-SA, Imagery A Mapbox

Limit by year: 0 @) 2016 (1 cluster results?

@ |celand Landnam @ Christianity formally accepted in Iceland and Greenland

@ Greenland and Vinland Landnam  “Viking to Crusader" Period

LTIl | LB LA Vsl L) [ICR AT VLD CaUIT 1SS LIS FOAFT T el ey i
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church farm

humans

independent farm  ,qministrative unit

grain store

farm

community places

pasture infield area

farm (Center)



START EXPLORE TIMELINE MAP CONCEPT RES!

Concept

infield area 0 ® +
IGAL INA lll“ll‘p\-lll\'lll

\.lgr

midden assemblage
gardens gty

S, farm
infield area

improved land

Concept Search



A=t ADC | Enabling Synthesis Research

Ratio of Sheep to Cows Ratio of Tree to Grass
Indicate Changing Wealth Pollen Indicates Changing
and Status of Sites Woodlands

Example Raw Data

Pollen Counts from
Environmental Samples in
SEAD

Individual Faunal
Elements in tDAR




s

_cate/ARC .| =¥ LONG(ER) TERM PLANS
v . " TS . Move beyond Iceland (Greenland and
Faroes in Years 2 and 3)

e Scottish Northern Isles Data
(kicking this off Year 1)

« Training and outreach modules
 Sustainability (?)

e« Research!



M SAVE RESULTS ]| & PRINT RESULTS

THANK YOU!

phil.buckland@umu.se
mattias.sjolander@umu.se
colleen.strawhacker@colorado.edu

sead.se

data-arc.org
visead.se

DataARC is
Supported by National Science Foundation Grant Numbers

1637076 and 1439389
VISEAD is supported by Riksbankens jubileumsfond

UMEA UNIVERSITY
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