Publishing and Pushing:
Mixing Models for Communicating
Research Data in Archaeology

Eric C. Kansa (@ekansa)
UC Berkeley D-Lab
& Open Context

Sarah Whitcher Kansa Benjamin Arbuckle
The Alexandria Archive Institute University of North Carolina,
& Open Context Chapel Hill

SORE RIGHTS RESERVED

Unless otherwise indicated, this work is licensed under a Creative Commons
Attribution 3.0 License <http://creativecommons.org/licenses/by/3.0/>



Challenges in Reusing Data
1. Background
2. Data publishing workflow
3. Data curation and dynamism




the WHITE HOUSE rrEsiDENT BARACK OBAMA
BLOG PHOTOS & VIDEO BRIEFING ROOM ISSUES the ADMINISTRAT

Home - The Administration - Office of Science and Technology Policy

Office of Science and Technology Policy

About OSTP | Pressrcom | OSTPBlog | Divisions | Initiatives | R&D Budgets | Resour

Subscribe

Expanding Public Access to the Results of Federally
Funded Research

Posted by Michael Stebbins on February 22, 2013 at 12:04 PM EST

[EE-MaiI W Tweet || [ share || &

LI
= - Humanities
The Obama Administration is committed to the proposition that citizens deserve easy access to the results of {";,,(-',"‘Q;.J

scientific research their tax dollars have paid for. That's why, in a policy memarandum released today, OSTP
Director John Holdren has directed Federal agencies with more than 1000 in R&D expenditures to develop
plans to make the published results of federally funded research freely available to the public within one year of
publication and requiring researchers to better account for and manage the digital data resulting from federally
funded scientific research. OSTP has been looking into this issue for some time, soliciting broad public input on
multiple occasions and convening an interagency working group to develop a policy. The final policy reflects

<o
substantial inputs from scientists and scientific organizations, publishers, members of Congress, and other S h Lb Wh .t
members of the public—over 65 thousand of whom recently signed a We the People petition asking faor e y l e
expanded public access to the results of taxpayer-funded research. a d L n L V y

Program for
L .
Archaeological
Publications




the WHITE HOUSE rrEsipENT BARACK 0BAMA

BLOG PHOTOS & VIDEOD ERIEFING ROOM ISSUES - the ADMINISTRA'

Home - The Administratios. ~f Science and Technology Policy
Office of Scieu.. e “SlosPolicy

About OSTP | Pressrcom | OSTPBlog | Divisions | Inihe R&D Budgets

Subscribe

Expanding Public Access to the Results of
Funded Research

Posted by Michael Stebbing on February 22, 2013 at 12:04 PM EST

B2 E-Mail || W Tweet || [ Share || &

ﬂﬂ ,f:l__..-"_"'.‘l MATIOKAL EMDCTWRERT FOR THE

- - Humanities
I

The Obama Administration is committed to the proposition that citizens deserve easy access to the results of
scientific research their tax dollars have paid for. That's why, in a policy memorandum released today, OSTP
Director John Holdren has directed Federal agencies with more than $100M in R&D expenditures to develop
plans to make the published results of federally funded research freely available to the public within one year of
publication and requiring researchers to better account for and manage the digital data resulting from federally
funded scientific research. OSTP has been looking into this issue for some time, soliciting broad public input on
multiple occasions and convening an interagency waorking group to develop a policy. The final policy reflects
substantial inputs from scientists and scientific organizations, publishers, members of Congress, and other Sh '.) Wh e
members of the public—aover 65 thousand of whom recently signed a We the People petition asking for b y ' te

expanded public access to the results of taxpayer-funded research.

andL. SN Levy

Program for
Archaeological
Publications



4 )

Need more carrots!

1. Citation, credit,
intellectually valued

2. Research outcomes
(new insights from data
reuse!)
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Challenges in Reusing Data
1. Background
2. Data publishing workflow
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Web-based research dats publication

r‘@ Project: Zooarchaeology of Okiizini Cave Animal exploiation pa
issemblage:

Project Collection Overview
p—

g the Epipalesiithic from

Introduction

Understanding Epipslesiithic huntergatherer lfiestyles and changes in ther subsistence pattems in relstion to environment= fl
understznding one of the milestones in the human evalution, namely, the mansformarian from explatation of wild plant 2nd
of domestic variants of these resources.

ations & pivotal in
| resources to the production

Gkiizini Cave wias inially subject o limited and occasional investigation by Tsmail Kibc Kékten from the mid-1950s 1o 1573, Excavations were rasumed by =

short-lived Turkish-German collzboration in 1985, Large-scale and systematic excavations in Okizini were conductad by 2 large intemational team under the

direction of the Mussum of Antzhya and supervisd by Tan ¥l wesn 1589 2nd 1955, The last project resubed in evhausive studies induding

geology, ic techno-typology, axchasobocany, archazometry, 2nd pahynaiogy of the Site, and was publishd 2= 2 manograph, The new

ssiavatons revesled 13 discrete geological horizons (GH 0 through XIT) within 2 3.5-meter Epipsleniithic ssquence incheding = mived prowohistaric or

Neolthic/Chaleoithic level disturbed by human burials precsded by Epipaleoiithic lsyers that have been subdivided into turs] phases or srchasologics|
units {AUs 1, 2, 3, 4) based on characteristics of the fithic assemblages. The designated Al t Gkiizini cover 2 temporal range from 16,460 to 12,000
uncslibraced years BP o from 18,750 t 12,500 calbrsted yesrs BF.
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Introduction

Understanding Epipaleclithic hunter-gatherer lifestyles and changes in their subsistence patterns in relation to
environmental fluctuations is pivotal in understanding one of the milestones in the human evolution, namely, the
transformation from exploitation of wild plant and animal resources to the production of domestic variants of these
resources.

Okiizini Cave was initially subject to limited and occasional investigation by Ismail Kilic Kikten from the mid-1950s
to 1973. Excavations were resumed by a short-lived Turkish-German collaboration in 1985. Large-scale and
systematic excavations in Okiizini were conducted by a large international team under the direction of the Museum
of Antalya and supervised by Isin Yalginkaya between 1989 and 1999. The last project resulted in exhaustive
studies including geology, lithic techno-typology, archaeobotany, archaeometry, malacology, and palynology of the
site, and was published as a menograph. The new excavations revealed 13 discrete geological horizons (GH 0
through XII} within a 3.5-meter Epipaleolithic sequence including a mixed protohistoric or Meolithic/Chalcolithic level
disturbed by human burials preceded by Epipaleclithic layers that have been subdivided into four cultural phases or
archaeological units (AUs 1, 2, 3, 4) based on characteristics of the lithic assemblages. The designated AUs at
Okiizini cover a temporal range from 16,460 to 12,000 uncalibrated years BP or from 19,790 to 12,900 calibrated
years BP.

The primary focus of the zooarchaeological research at Okizini was to examine a series of related topics such as:
(1) Assemblage composition and characterization, (2) Changes in animal exploitation patterns and hunting
strategies through time, (3) Mobility patterns, site function and inter-site variation, and (4) Periodicity in animal
exploitation.

Methodology

The recording process involved two stages:

1. General documentation of the entire assemblage for the purpose of assemblage characterization (e.g., degree
of fragmentation, skeletal part representation, etc.). This level included every element, element portion, and
nonidentified fragments and splinters recovered.

Particular documentation of pre-determined attributes in relation to the particular questions that are being
asked (e.g., kill-off patterns, seasonality, etc.). This level targeted selected elements and portions such as
mandibles with teeth, loose mandibular teeth, pelvic acetabula, and all limb epiphyses.

™

Potential Applications of Data
These data add to the increasing body of evidence for epipaleolithic subsistence in western Anatolia.
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|iE|ement |Taxon
Long bone Sheep-size (medium dog to medium sheep)
Rib Cow-size (cattle/red deer/horse)
Radius Bos sp. Left
Radius Bos sp. Left R . . t .
Long bone Cow-size (cattle/red deer/horse) - d g
Long bone Cow-size (cattle/red deer/horse) eVI eW’ e I I n
Long bone Cow-size (cattle/red deer/horse)
Long bone Pig-size
Rib Sheep-size (medium dog to medium sheep) \ )
Rib Sheep-size (medium dog to medium sheep) ' '
Lumbar vertebra Sheep-size (medium dog to medium sheep) Central Young Burnt
Long bone Sheep-size (medium dog to medium sheep) Shaft 'Partiy burnt
Long bone Sheep-size (medium dog to medium sheep)
Long bone Sheep-size (medium dog to medium sheep) Young
Long bone Sheep-size (medium dog to medium sheep)
Metatarsal III+1V Bos sp. Left
phalanx Bos sp. Left lateral
teeth Ovis/Capra Right
teeth Ovis/Capra Left Juvenile |
Loose upper tooth Ovis/Capra Left t
Loose upper tooth Ovis/Capra Right Infantile
Loose lower tooth  Ovis/Capra Left Old
Metacarpal III+IV Ovis/Capra Right
Metatarsal III+1V Qvis/Capra Left 'Infantile/juvenile
Tibia Ovis/Capra Right




J L
|{Element |Taxon
Long bone Sheep-size (medium dog to medium sheep)
Rib Cow-size (cattle/red deer/horse)
Radius Bos sp. Left
Radius Bos sp. Left R . . t .
Long bone Cow-size (cattle/red deer/horse) - d g
Long bone Cow-size (cattle/red deer/horse) eVI eW’ e I I n
Long bone Cow-size (cattle/red deer/horse)
Long bone Pig-size
Rib Sheep-size (medium dog to medium sheep) \ J
Rib Sheep-size (medium dog to medium sheep) '
Lumbar vertebra Sheep-size (medium dog to medium sheep) Central Young Burnt
Long bone Sheep-size (medium dog to medium sheep) Shaft 'Partiy burnt
Long bone Sheep-size (medium dog to medium sheep)
Long bone Sheep-size (medium dog to medium sheep) Young
Long bone Sheep-size (medium dog to medium sheep)
Metatarsal III+1V Bos sp. Left
phalanx Bos sp. Left lateral
teeth Ovis/Capra Right
teeth Ovis/Capra Left Juvenile |
Loose upper tooth Ovis/Capra Left t
Loose upper tooth Ovis/Capra Right Infantile
Loose lower tooth  Ovis/Capra Left Old
Metacarpal III+IV Ovis/Capra Right
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Tibia Ovis/Capra Right

Decoding: Time consuming effort;
10 times (!) longer...
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Uber anatomy ontology
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Annotations
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Superclasses & Asserted Axioms

+ fused metapodial bones 3 and 4
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G} Btolagicat Faxs more specific sub-taxa

Last Updated: October 29, 2013, 9:28 am

View a2 map summary

Page 1 of 1074, sorted by Interest score (desc) ""l

Sort By: Comtext Project name Item label Updated time Publication time

Map view: Percent ‘Suidae’ of "All taxa’, Swtich view to: Raw Count of ‘Suidae'
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6500 BC (few pigs, mixing with wild animals?)

>
- - A\

{, S 7500 BC (sheep + goat dominate, few pigs, few catfje)
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7000 BC (many pigs, cattle)

A Not a neat model of progress to adopt a more productive
economy. Very different, sometimes piecemeal adoption in
different regions.

A Separate coastal and inland routes for the spread of domestic
animals, over a 1000-year time period.
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ull Sliep-size (medium dog to medir] sh

ull Cliw-size (cattle/rad deer/horse)

ull Cllw-size (cattlefred deer/horse)

ull Bfls sp.

ull olls/Capra

ull Ofls/Capra

axita with teeth  Offs/Capra

andible with teeth Ofs/Capra

ath ols/Capra

ath Ofls/Capra

ath ols/Capra

ath Cliw-size (cattle/rad deer/horse)

ath Bils sp.

ose upper tooth Bl sp.

ose uppar tooth  Ols/Capra

ose lower tooth  Offs/Capra 1|TP 6764.F12 6764 F

ose lower tooth  Offis

sie bwar tooth | ORM/CABE 14| TP 6764.F13 6764 F

ose uppar tooth | Himo 15| TP 6764.F14 6764 F

oth fragment  OMs/Capra

t. fragments Inflfetarmnate 16/TP Tiaie o) otliails

ose lower tooth  OMis/Capra 17 TP 6764.F16 6764 F
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Easy to Align

Animal taxonomy
Bone anatomy

Sex determinations

Side of the animal
Fusion (bone growth,

H8 - F< | dry sieved atamm
A C D E g G 5 | . ved at 4 mm
225224 ™ 7814.F144 7814 F 144 ieved Skull s [ G H
226|225 TP 7814.F145 7814 |F 145 ieved Skull o {144 “““’: !
27226 TP 7814.F146 7814 |F 146 ieved Skul of 2 e s
228227 T 7814.F147 7814 F 147 ieved Skull 8 1147 seved |1
229|228 ™ 7814.F148 7814 F 148 ieved Skull of s siaved |1
230|229 T 7814.F140 7814 F 149 ieved Skull of |49 sieved |1
231230 T 7814.F150 7814 F 150 ieved Maxila with téeth o] (150 siaved |1
232(231 ™ 7814.F151 7814 |F 151 ieved Mandible with teeth O :;‘ "1“"“: :
233 232 ™ 7814.F152 7814 |F 152 ieved teeth o g veved |1
234233 ™ 7814.F153 7814 |F 153 ieved teeth of a4 saved 11
235234 T 7814.F154 7814 F 154 ieved teeth of 155 siaved |1
236/ 235 T 7814.F155 7814 |F 155 ieved teeth cd 156 sieved |1
237/236 ™ 7814.F156 7814 F 156 ieved teeth Bq 157 siaved |1
238 237 TP 7814.F157 7814 |F 157 ieved Uoose upper footh  BJ |138 siaved |1
239238 ™ 7814.F158 7814 |F 158 ieved Loose upper footh O ::: ::‘:: :
240239 T 7814.F159 7814 F 159 ieved Loose lower footh 0] |}¢; seved |1
241220 ™ 7814.F160 7814 |F 160 ieved Loose lower footh 0] |162 siaved |1
202221 ™ 7814.F161 7814 F 161 ieved Ubose lower footh 0] (163 sieved |1
243242 T 7814.F162 7814 |F 162 ieved Ubose upper footh H{ (164 2 n, 4 mm1
244,243 ™ 7814.F163 7814 |F 163 ieved Tooth fragment of 165 siaved |1
245224 A 7814.F164 7814 F 6] 2 .4 mm
245245 ™ 7814.F165 7814 F 165 ieved
247225 T 7814.F166 7814 F 66| 2 . 4 mm
248247 ™ 7814.F167 7814 F 167 2 4 mm
249|218 TP 7814.F168 7814 F 68| 2 . 4 mm
250249 T 7814.F169 7814 F 69 2 . 4 mm
251|250 T 7814.F170 7814 F 0] 2 4 mm
252/251 hi 7814.F171 7814 F izl > 4 mm
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1. Tooth wear (age)
2. Fusion data
3. Measurements

Despite common research methods!!
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Nobody expectis
the Spanish Inquisition.

Nobody expected their data

to see wider scrutiny either..




Professional expectations for data reuse

Need better data modeling\

(than feasible with, cough,
Excel)

Data validation,
normalization

Requires training &

iIncentives for researchers

to care more about quality

of their data!

The Fun and Eaxsy Way
to Learn Excel 5 For
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EOL Summary of Datasets
Summary of specimen counts in zooarchaeclogical datasets documenting animal bone assemblages ... more =» Dat a ar e C h al I en g i n g I

http://opencontext.org - Edited at 10:29 AM

File Edit Tools Help | = Rows1 9 Map of EOL Sites ~ B 1. Decoding takes 10x Ionger

R o ers appic 2. Data management plans should
\ also cover data modeling, quality
control (esp. validation)

T e R 3. More work needed modeling
S research methods (esp. sampling)

"BGndlnna-k-P'alg- L . c
5 F 4. Editing, annotation requires lots of
back-and-forth with data authors

5. Data needs investment to be
useful!

~ Nevsehir /‘s;‘*
/j b 7Ka sen
are i ',27’ Dﬁl :J’;_
) \ P By s .

- LN < R 7 ‘
©2012 Gooale - Map data ©2012 Basarsoft. GIS Innavaisil‘.ﬂa'ﬂa-. ooqle. Mapa GlSrsel, ORION-ME - Terms of Use



Challenges in Reusing Data
1. Background
2. Data publishing workflow
3. Data curation and dynamism




kansaeric@gmail.com «

EOL Summary of Datasets m

Summary of specimen counts in zooarchaeological datasets documenting animal bone assemblages f... more =>
http://opencontext.org - Edited at 10:29 AM

File Edit Tools Help = Rows 1 ¥ Map of EOL Sites ~

No filters applied

Investing in Data is a Continual Need

1. Data and code co-evolve. New
i . visualizations, analysis may reveal
R A 7 unseen problems in data.

' ' - 2. Data and metadata change routinely
(revised stratigraphy requires ongoing
updates to data in this analysis)

3. Problems, interpretive issues in data
(and annotations) keep cropping up.

4. Is publishing a bad metaphor implying

a static product?

4528 i s

4 ;,‘ B I~ J
©2012 Gooale - Map data ©2012 Basarsoft. GIS Inmvahil‘.ga'ﬂa. ooqle. Mapa GlSrsel, ORION-ME - Terms of Use




o . This repository  ~ @  Explore Gist Blog Help “ekansa E e

ekansa / opencontext-eol-zooarch @unwatch ~ 1 s Star 0 P Fork 0

P branch: master ~ opencontext-eol-zooarch / Commits

L9
Aug 28, 2013
{ & Corrected citations on Gatalhdyiik tables - scofscaacz
& ekansa authored 7 days ago Browse code & m
Aug 26, 2013 EE]|
ﬂ Update West Mound Chronology, fixed trench labels --- 79250T43d9  »
A This update concern fixes to the chronology of different trenches in Browse code m A
the West Mound of Gatalhoyik. Revised dating suggested by David Orton
via an email.
al
ekansa authored 9 days ago
¥
Aug 25, 2013
i & Commit with published versions of data  --- 2b173e57f6  * Ww

s ckansa authored 10 days ago Browse code s

Mar 08, 2013

EOL all specimen data --- 669513T5ca +

K ekansa authored 6 months ago Browse code w

{ & Updated Catal chronology 3c993f58b3  +

ekansa authored 6 months ago Browse code s

Mar 05, 2013

Fixed column headings - A1d179051F +

ekansa authored 6 months ago Browse code s

Update README.md 49e3e82ebs  +

ekansa authored 6 months ago Browse code s

Added CSV file of measurement data - fag97919f2e |+

. ] | E
T w

ekansa authored 6 months ago

Broawures cocdo sk



(o

This repository =

ekansa / opencontext-eol-zooarch
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Aug 28, 2013

ﬂ Corrected citations on Gatalhdyiik tables

ekansa authored 7 days ago

Aug 26, 2013

ﬂ Update West Mound Chronology, fixed trench labels

This update concern fixes to the chronology of different trenches in

®

opencontext-eol-zooarch / Commits

Explore Gist
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the West Mound of Gatalhoyik. Revised dating suggested by David Orton

via an email.

ekansa authored 9 days ago

Aug 25, 2013

ekansa authored 10 days ago

Mar 08, 2013

EOL all specimen data
k ekansa authored 6 months ago

Updated Catal chronology

ekansa authored 6 months ago

Mar 05, 2013

Fixed column headings
ekansa authored 6 months ago

Update README.md
ekansa authored 6 months ago
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ekansa authored 6 months ago

Commit with published versions

Help

@GF Unwatch ~

-

Data sharing as publication

N\

~

Added CSV file of measurement data
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