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Driving interdisciplinary search for collaborative
studies of long-term human ecodynamics
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What is ; 7<

DataARC? A\

Research community studying long-term
human ecodynamics in the North Atlantic

Building digital tools to encourage
interdisciplinary approaches at the data
discovery phase of research

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



The diverse DataARC community
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Project overview:

Analysis of textual, genetic, and
archaeological evidence for premodern
North Atlantic marine mammal populations
(whales, seals, walrus)

https://norsemarinemammalproject.wordpress.com
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Analysis of paleoecology through aggregated
data including modern and historical
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using driftwood
in 18th century rural Iceland™

Gisli Palsson
Umea

Storied Lin
and resources networks in
lceland
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Nattfaravik

Harbour,

N66°0.55' W17°40.16

Baerinn heitir ni Naustavik, en Viknafjoll kend vid vikur
beer (IF X, bls 151).

Appears in:
Reykdaela saga og Viga-Skutu: 1. kafli
Landnamabok (Sturlubok): 1. kafli, 73. kafli

Leaflet | Bing, © 2018 Mi

Reykdzela saga og Viga-Skutu

1. kafli

Porsteinn hofdi hét madur. Hann bjé & Hordalandi og var hann fadir
peirra Eyvindar og Ketils hins hérska. Pad var eitt sinn i tali peirra braedra
ad Eyvindur kvadst heyra gott af islandi sagt og fysti brédur sinn Ketil til
islandsferdar med sér eftir andlat fodur sins. Ketill vildi eigi fara en bad
Eyvind svo vitt nema land ad peim ynnist badum vel ef honum likadi par
landskostir. Eyvindur for til islands og kom skipi sinu i Hisavik & Tjornesi
og nam Reykjadal upp fra Vestmannsvatni og bjé ad Helgastédum og par
var hann heygdur.

Nattfari sa er Gardari hafdi Ut fylgt hafdi eignad sér Reykjadal adur og
markad til & vidi hversu vitt hann skyldi eiga. En er Eyvindur fann hann
gerdi hann honum tvo kosti, ad hann skyldi eiga Nattfaravik ella alls ekki.
Pangad for Nattfari.

Ketill for til islands ad ordsending Eyvindar brédur sins og seldi 48ur
jardir sinar austur. Hann bjé fyrstur ad Einarsstédum { Reykjadal. Hann
var fadir Kondls, fodur Einars er par bjo lengi. Eyvindur atti moérg born.
Synir hans voru peir Helgi & Helgast6dum er peir eru vid kenndir, hann
drukknadi & Grimseyjarsundi, og Askell godi er bjé i Hvammi, fadir Viga-
Skutu og Porsteins. Daetur Eyvindar voru paer pPorbjorg er atti Pormédur
Ur Laxardal og Fjorleif er atti Porir ledurhals son Porsteins Gnipa-
Bardarsonar. Peirra synir voru peir Vémundur kégur, Herjolfur, Hals,

Ketill i Hasavik, Askell og Havardur er bjé i Fellsmdila.

Eysteinn hét madur. Hann var Manason og romlendur ad kyni. Hann

bjo i Raudaskridu vid Fljétsheidi. Hann var 6jafnadarmadur mikill.

Mylaugur hét nabdi hans. Hann bjé & Mylaugsst6dum. Hann var

barnféstri Havards Fjorleifarsonar. Mylaugur var audigur madur og




Strategic Environmental
Archaeology Database
(SEAD)

Literature and
Historic Documents
(Icelandic Saga Map)

Concept

Mapping /
Semantics

User
Interface
Design

Archaeological Faunal
Data

Tephrabase
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Paleoclimate
Records

Other sources that
wish to share their
data

Data World
Reality Check

Backend Data
Structure

Site Reports and
Literature

Individual and
Collaborative Projects

Storied Lines

Basemaps




Intentionally Transdisciplinary Search

Goal: Encourage researchers to
look at data from outside their
own specialism early in the
research process
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What do transdisciplinary
search results look like?

*Organized by concept?

*Arranged by domain?

. R

*Connections explained?

Image credit: Bill Watterson

*Summaries provided?
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Knowledge model

CONCEPTS — COMBINATORS- DATA




Developing a shared conceptual model

field system
@® sheep tax not
pasture tax mention Farm accounts sheep ment
® sheep death
pasture
® Middens
sheep population
independent f; inistrati ;
@ pasture saga mention ® regional catchme NOOROEY T admini@igive unit
® Cow to sheep ratio
® place.time associated djhureh fq\ oralore
® MNI sheep per place.time N
® Latlon .
@ MNI adult sheep - fa"'\ \
’ A\ %
humans

community places
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Conceptmap — CIDOC CRM

CONCEPT MAP —_— CIDOC
Agricultural building — Physical Man-Made Thing .E24
specialization: — Has type .P2
Agricultural building — canine: T Physical Man-Made Thing .E24
houses: dog —_— Had participant .P11

humans




[+ insects

Subject l Mames Occurrences Classes Instances Aszzociations

hitp:/fwww_cidoc-crm.org/cidoc-crm/P12i_was_present_at CO n Ce pt
hitp:ffwww. cidoc-crm.org/cidoc-crmyET _Activity hitp:ffwww . cidoc-crm.org/cidoc-crmiEZ0_Biological_Object

animal husbandry insects M

cultivation / farming insects a p

land management insects

woodland management insects

http-/fww _cidoc-crm org/cidoc-crm/P136i_supported type creation
hitp:ffwww. cidoc-crm.orgfcidoc-crmiESS_Type hitp:ffwww. cidoc-crm.orgicidoc-crm/E39_Actor
ecological area insects

hitp:/fwww_cidoc-crm.org/cidoc-crm/PE7_refers _to
hitp:ifwww . cidoc-crm.org/cidoc-crmiEES_Propositional_Object hitp:ifwww. cidoc-crm.org/cidoc-crmyE39_Actor
Pasture/Dung insects

hitp:/fww_ics_forth.grfisl/CRMscifO11_described

hitp:ifwww . cidoc-crm.org/cidoc-crmiEES_Propositional_Object hitp:ifwww.ics forth.grfisCRMscil315_0bservable_Entity
paleoclimate model insects
physical landscape insects

[+ shieling shed

Subject l Mames l Occurrences l Classes Instances Associations

http:/fwww cidoc-crm.org/cidoc-crm/P53_has_former_or_current_location

hitp:fhwww . cidoc-crm.orgicidoc-crmyES3_Place hitp:fhwww . cidoc-crm.org/cidoc-crmyE24_Physical_Man-Made_Thing

church farm shieling shed

http:/mmw_cidoc-crm org/cidoc-crm/P67i_is_referred_to_by

hitp:ffwww. cidoc-crm.orgicidoc-crmiE20_Biological_Object hitp:fhwww. cidoc-crm.orgicidoc-crmiE28_Conceptual _Object

sheep bone shieling shed

http:/mw_cidoc-crm.org/cidoc-crm/P7_took_place_at

hitp:thwww. cidoc-crm.orgi/cidoc-crmiET _Activity hitp:fhwww . cidoc-crm.org/cidoc-crmyE24_Physical_Man-Made_Thing

shearing shieling shed




Eric Kansa says...

| think CIDOC-CRM can be used most fruitfully if you have some control data
creation practices, where the people creating the data understand the model and
the inference implications inherent in the model. So institutionally created and
managed data may be OK. But the big question is what do people really want to
do with the data? There's value in following standards, but not for the sake of the
standard, especially if that involves lots of cost and complexity. So, if people
really see a value in the inference opportunities of the CIDOC-CRM, go for it! If
not, maybe a more loose / partial use?




How do we connect
concepts to data?
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O Archaeological Sources o Textual Sources 0 Environmental Sources
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Concept tagging units of data
In texts

arisiag | Y zachary Metton
&7 - Ship: Travel
0.0
o ) - H Zachary Meton
fjar. En hid sama skaplyndi hafdi hann sem fyrr, var falatur og lét sem hann heyrdi e Field: Manmade Landscape
the changing landscape| - it . . R H Zachary Melton
S aclies eigi bad er gerst hafdi it hér medan. Hvern morgun svaf hann til dagmala og Cattle: Livestock, Domestic Animals
ﬁ 4 * actors annadist ekki um bi. Pad sumar attu pau Glimur akurinn ad hafa ef ad réttu faeri. Fé R
s e arimal . H Zachary Melton
9 I % humans Sigmundar gekk beim ad meini mjég og var hvern morgun i tini beirr‘a.| Cattle herd: Livestock/Domestic Animals
b+ insects ) H Zachary Melton
b # institution Einn morgun vakti Astridur Gliim og sagdi ad nautafjsldi Sigmundar var kominn i Hay stacks: Manmade Landscape
[ # plants . s s 2 s 1w ST T .
boe gupernatural actors tin og vildi brjota andvirki "en eg hefi eigi fraleik til ad reka i brott en verkmenn ad H Zachary Melton
b+ things - N ) Horse: Livestock/Domestic Animal
vinnu.
i # community places H Zachary Melton
* . .
i . ?;:;;S |Hann svarar: "Litt hefir pil mig til vinnu kvatt og skal eigi illa vid verda." Wood cudgel: Wood
b # imaginarylandscape S N e ] H Zachary Melton -
4 + physical landscape Eprettur hann upp og tekur hest sinn og i hond sér trélurk og keyrdi nautin knalega .. Cattle: Livestock/Domestic Animals
.‘ i i ’ Il " hs T
] b * built environment og bardi pau mjég par til er pau koma i tiin Porkels og Sigmundar, laetur pau par H Zachary Melton
| [ # ecological area el Homefield: Manmande Landscape
4 #+ managed landscape area spilla sem pau vildu. Porkell geetti heima andvirkis um morgna en Sigmundur fylgdi
i Zachary Melton
[+ # agricultural landscape
b+ heach hﬁskﬁrlum.| Haystack: Manmade Structure
b #* coastalocean H Zachary Melton
b+ managed forest |Purkell meelti vid Glim: "Pess attu von ad menn munu pad eigi sitja bér ef pti meidir Cattle: Livestock,/Domestic Animals
l- + managed peatland . — .
b # tephra fé manna pétt pykist hafa framid pig utanlendis.
[+ * unmanaged landscape area
4 * physical processes Glimur kvad omeidd vera &ll naut hans ni1 "en ef pau koma oftar oss ad meini pa
b # landscape change T ; - - P . L
b % weather munu eigi 611 6lamid og lattu po vel yfir. Pu kemur pvi einu vid. Munum vér og eigi
lengur hafa mein af fé yoru.”




_ The Strategic
Environmental Archaeology

www.sead.se Database gsead.sead.se Ceramic

ArchLab

Consortium of
Swedish
Archaeological
Research
Laboratories

www.archlab.se

. Research Lab
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- Lund

Online in new version:

~ Environmental archaeology ' . @ﬂl -
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http://www.sead.se/
http://qsead.sead.se/

Connection at environmental indicator level

Allows presence only and relative importance
visualisation (one of several alternatives)

Habitats/landscape elements
\
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Visualization
Speciesrichness, sum.rep., to species id's only 1.11 0.37 15.50 9.59 10.70 1.48 8.12 0.37 11.07 10.70 12.92 2.95 3.69 258 4.06 0.37 3.32 111 271 606 156
Abundance, sum.rep., to species id's only 0.28 0.09 24.95 7.14 9.74 0.74 3.06 0.09 8.16 10.11 20.69 2.04 1.67 4.08 4.92 0.09 1.58 0.56 1078 606 156




Combinators: Choosing a level of detall

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
Individual Faunal Environmental Samples in
Elements in tDAR




How 10 CREATE COMBINATORS FROM YOUR DATA AND LINK THEM TO CONCEPTS

YOUR DATA SET SOMEONE ELSE'S ExaMPLE

DATA SET

DATA FIELDS DATA FIELDS

COMBINATOR

NABONE [

(Archaeological Fauna)

©0

|dentify
which species

are subadult
P cow bones

—

P

COMBINATOR Mapped to the

Multi;:; fields in datalase that mean conceptiof milking
something to an expert when combined
X
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Matched, Related and Contextual Results

milking O ©® +

bufehery 5
modified bone bone with meat removed
metal vessel
whetstone
e Y :
food preparation knife
consumption
milking

ceramic vessel




Matched, Related and Contextual Results

DATAARC

START EXPLORE TIMELINE MAP CONCEPT

FILTERS [ RESULTS [EXE] WHY

NABORne (Sve

g
s

Orkney Faunal Database

MABONME

View

Environmenta

2,003

2,405

Tephrabase 198

View

Textual

12,508

View




Results

Matched Results

Environmental

1320

Strat
Environmental
Arcl
Database (SEAD)

Storaborg - G55N
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Ongoing Challenges




Challenges

CERTIFIED -
§l’l‘(‘l lLlQ’l‘ J] Data and User Diversity

Experts and sufficient expertise
CERTIFIED ¢
,Xl’l l{'l‘

Knowledge Modelling




The alien other and
domain specific assumptions

‘We All Know That a 14 Is a Sheep’ (Kansa 2103)




Multiple roles / Multiple mappings?

Driftwood is a biological object — Where to stop mapping?:
in its relation to trees The rule of three degrees

Driftwood is a legal object —

in its relation to resources

Driftwood is a participant —

A close up of driftwood in Martensgya, Svalbard.

as an actor in an economic system Sl e el



Continuing to evolve

Transdisciplinarity as Complex System

existential _
conflict crisis  transformation

emergent states

transdisciplinary context

- diverse, interconnected,
ey et is 228 ' free to self-organize,
globally constrained

Image credit: Vanasupa et al. 2014



Thank you!

Find us online;

DataARC is
Supported by National Science Foundation Grant
#1637076 and #1439389
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http://beta.data-arc.org/
https://www.data-arc.org/

