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Undergraduate Student Research Program:

< UCSanDiego | |E0@c Engineers for Exploration

s WY "

A First of its Kind Institutional Partnership Between National Geographic and UC San Diego to
define the future of Exploration through Cross Disciplinary Engineering!

Directors: 3 Years

Dr. Albert Yu-Min Lin - Calit2 Research Scientist 50+ students

Prof. Ryan Kastner - CSE Associate Professor . . .

Dr. Curt Schurgers — Calit2 Research Scientist ? Op:jﬁ ;::Zr(:g:); i?ﬁi;id for Nat Geo Magazine Assignments)

Global Deployment (Mongolia, Jordan, Bermuda, Cameroon, and more)
Staff. _ . National Awards (Intel Cornel Cup Finalists)
Daniel Johnson - Calit2 Staff Engineer | student driven spinout startup (spark aerial)
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Undergraduate VR Club
‘ Build. Learn. Explore.

Provides access to HTC Vives, Oculus Rifts, Google Cardboards, and all sorts of headsets and
controllers for your next project. As a community of makers, we're happy to help you succeed.
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UC San Diego Deep-time Metallurgy Research in Faynan, Jordan
Archaeolgicl and Hstqrical Questions Drive Research

o e O

Thomas E. Levy
Mohammad Najjar

Early Bronze |

Y% Bead Production ' Metalworker’s Village,
7500 - 6500 BC | Ca.3600BC

Early Bronze llI-IV
Metal Manufactory,

 Ca. 2700 - 2000 BC

3 Islamic
Y Copper Village,

YL

Copper Factory,
Ca. .1‘200 —-900BC
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ACQUISITION CURATION

DISSEMINATION

Archaeology Research
Design

Digital Data Collection
Tools

Diagnostic
Imaging/Geophysics
Analytical Diagnostics
ArchField

OpenDig

Data Storage
Geo-Spatial Mapping
Augmentation
ArchaeoSTOR

ANALYSIS

Modeling & Simulation
Visual Analytics
Crowd Sourcing

3d Visualization
Cultural Analytics

Cyber-Infrastructures
Open Access

Citizen Science

Print PUbIlShlng 4T YBER-ARCHAEOL Y
Archaeo-Diplomacy

@ Levy 2013 American Academy of Arts and
Sciences



New Explorations in Iron Age Edom
— Anthropological & Historical Approaches

Organization of Craft Production (after Costin)

*Context — Degree of Elite Sponsorship
*Concentration — Distribution over landscape
*Scale — size of labor force,

- principles of labor recruitment
*Intensity — full time/part-time

Trade

Ethnogenesis — Edom and Israel

Social Evolution

Khirbat en-Nahas, Jordan, ca. 10 ha
Helicopter shot courtesy Queen Noor

oy
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V ',V-, University of California at San

Diego: California Institute of
Telecommunications and
Information Technology

Career: Virtual archaeciogist
Lear o: Excinvale 3 Torlress o Jordan wsing vehual reality

It's something you'd expect to find in Lara Croft's mansion: 3
pentagon-shaped room projecting a 3-D viruak-reality mocel of an
excavated L7, 000-square-foct fortress from the 1080 Cantury B8.C
The SEuCAVE 15 the workl's mos! advanced witudd reality roam,
with 24 high definition projeciorns thal display images astound and
Deneath the user, totally immersing stucems In thair data. With a
handhela condrolier, they can walk shrough Dulldings, rotate
anfacts. or nse above the model 1or 3 bird' s-aye fy<through

Shudents spend manths af a lime nvesSgating and recording in
three gimensions the real site in Jordan. In San Diego, they use
the data to build the vitual model of the entire forress. “Wnat
exaclly the huge forress was used for, that's the 0« quesion.”
erplaing grad student Kyle Knabb “The answer, we hope we'
findinthe CAVE"

Phone; §58-322-4993
Wab site: ca02 nat
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With

Tom Levy
Jurgen Schultz
Kyle Knabb
Tom DeFanti



[T WG S

Logn | Join B 90000 Ve

e G - Deyarbans Foswras and tieviel Garders
Cuturyl Landacepe (Turtey)

Sas~* Te Lul Search Adwnced
Worla Heritage List

WMo

News 201 S racrgton - Deceor

Official World Heritage List in other
formats

4RSS XM O X8

Resut  Vews

Global Statistics
1031 31 2 48 802 197 32 16 e e o e
Oisplay by: Courty R
Canegory of v

v Cutura ste 9 Nsa e ¥ Mned ste



n_"i» ~HAFO
Ql J o | DK KRCHAECU ’phx
o=t V CENTER FORCYBERARCHAEOLOGY&SUSTAINABILITYAT UC SAN DIEGO

Wednesday January 20, 2016

A UK world sport football opinion culture business lifestyle fashion environment tech travel

home ; world » middle east cities development europe US americas asia australia africa

- Isis has destroyed Iraq's oldest Christian
monastery, satellite images confirm

y

UC San Diego

theguardian

= browse all sections

But...

Natural
Processes
(Erosion,
Earthquakes,
Floods, etc)
can also
destroy

sites
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News > Press Room > UC president announces 2016 Research Catalyst Award recipients

Press Room

MR UC president announces 2016 Research Catalyst oy

All News ’ n D m a

Research W Award recipients

Health

Arts & Humanities ) UC Office of the President
Students & Alumni ) Monday, December 7, 2015
Faculty & Staff

Administration

University of California President Janet Napolitano today (Dec. 7) announced the 2016

recipients of the President’s Research Catalyst Awards, chosen from a pool of more than 180 Contact
Vide ) proposed projects University of California Office of
s i the President

UC in the News
Srcae Gonny : The four awards, totaling more than $4.8 million, will involve faculty and students from nearly

every UC campus. The selected research projects focus on protecting biodiversity; enhancing
agricultural resilience in times of drought; preserving cultural heritage sites in the Middle East,  Related Links

and the detection of dark matter, University of California
Research Initiatives

(510) 587-9200

3-D Digital Preservation of At-Risk Global Cultural Heritage

Led by Thomas Levy, UC San Diego, $1.07 million. Cyber-archeology and digital humanities use

virtual methods to safeguard some of the most at-risk cultural heritage objects and places. A

four-campus collaboration will conduct path-breaking archeological research - covering more

than 10,000 years of culture and architecture - in Egypt, Turkey, Jordan, Greece, Israel,

U C L A Morocco and Cyprus. Researchers will use the 3-D archeological data to study, forecast, and
model the effects of human conflict, climate change, natural disasters and technological and N

cultural changes on these sites and landscapes. |

= UCSanDiego




> UcC CYBER—ARCH AEO LOGY UC President’s Catalyst Grant: At-Risk World Heritage

and the Digital Humanities
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Pl — Levy, UC San Diego; Co-Pis — Wendrich, UCLA; Lercari, Merced; Porter, Berkeley

b

TV
~

,/.j\

MOROCCO




UC CYBER-ARCHAEOLOGY UCSan Diego

CENTER FOR CYBER-ARCHAEOLOGY & SUSTAINABILITY AT UC SAN DIEGO —

Pl — Levy, UC San Diego; Co-Pis — Wendrich, UCLA; Lercari, Merced; Porter, Berkeley
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UCOP Catalyst Grant Goals

ACQUISTION

* Record At-Risk World Cultural Heritage Sites in Middle East (Integration and application of UC
San Diego tools ArchField and ArchaeoSTOR) — Late Mycenaean Kastrouli Site, Greece

* Crowdsourcing - Monitor At-Risk World Cultural Heritage with TerraWatchers
DISSEMINATION
* Deliver in 3D Immersive Visualization Theatres (CAVEkiosks) at 4 UC campuses

* Deliver 3D Cultural Heritage Products in personal immersive VR devices (Google Cardboard,
Oculus Rift, etc.)

CURATION

* Cyberinfrastructures - Deliver 2D and 3D cultural heritage content over Internet through on-line
digital archaeology atlases - MedArchNet

* ArchaeoSTOR - Web-based Database

* CAVEBase

* UC San Diego Library Digital Collections

COMPUTER SCEINCE CHALLENGE

* Move Big Cultural Heritage Data over Pacific Research Platform (PRP) Network
* Use California PRP network as model for a country

Pl — Levy, UC San Diego; Co-Pis — Wendrich, UCLA; Lercari, Merced; Porter, Berkeley




Catalyst Project Dissemination:
Calit2/Qualcomm researchers build CAVES for 4 UC campuses

SRR
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UC San Diego - Library UC Merced - Library

Jordan archaeology data displayed in NextWAVE <
Grand opening, KAUST Saudi Arabia, PIl- Tom DeFanti UCLA - Museum



UC San Diego — Kidron River Valley, Israel - Palestine
Cyber-Archaeology, Economic Sustainability and ’ UC CYBER-ARCHAEOLOGY

Cultural Heritage in the Eastern Mediterranean ENTER F
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UC CYBER-ARCHAEOLOGY

What is a Heritage Asset District

Jerusalem Institute for Israel Studies
Milken Innovation Center

Features

« Heritage Asset District defined by natural watershed

» Create High value attractions capable of bringing visitors to
the district.

« Sharing of costs and revenues throughout district

* Financing based on incremental value created from
strengthening attractions
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June 2015 —

UC San Diego — Kidron River Valley
Cultural Heritage Project-

“Sewage Flows Where Pilgrims Once Trod” |

Israel — Palestine

Peace through Sewage!

About 350,000 people live in the
Kidron Valley

About 3.5 billion people care about
the Holy Basin...

Jews, Christians, Moslems
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Watershed as Cultural Heritage District
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UC San Diego — Kidron River Valley
Cultural Heritage Project
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In the field - Tom Levy, Glenn Yago, Avener Goren, Matt Howland, Craig Smitheram,
Father loannis
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SfM — Structure from Motion - Processed with PhotoScan Agisoft



UC CYBER-ARCHAEOLOGY UC San Diego

\/ CENTER FOR CYBER-ARCHAEOLOGY & SUSTAINABILITY AT UC SAN DIEGO - B




UC CYBER-ARCHAEOLOGY UCSan Diego

CENTER FOR CYBER-ARCHAEOLOGY & SUSTAINABILITY AT UC SAN DIEGO

CCAS.UCSD.
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o ‘ oW/ \. Pacific Research Platform
y UC[s L \ceattle Immediate Archaeology Partners

Internet2

Seattle /) PRP Participant, CC-NIE

o) Corning

-
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Note: This diagram represents a subset of sites and connections.
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WHAT IT IS NOT

VIDEO WALL

PROPRIETARY
o

SINGLE-USE"

VENDOR-
ARG | C

EXPENSIVE

Courtesy Nicola Lercari & Jeff Weekley




WHAT A WAVE DOES

-" :

« PROVIDES A PROF@UND SENSE OF IMMERSION
| * SENSE OF PRESENCE
* SHARED EXPLORATION F THE VIRTUAL SPACE AND

DATA SETS
COLLABORATIVE INTERPRETATION

N CREATES NEW PERSPECTIVE ON
HERITAGE DATA

NCED PERCEPTION PRODUCES NEW
KNOWLEDGE

* PARTICIPATORY ACCESS TO CULTURAL RESOURCES
* PRESENTS INFORMATION IN NOVEL AND ACCESSIBLE

Courtesy Nicola Lercari & Jeff Weekley WAYS
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UC Merced’s VR CAVE: Merced WAVE

* Transferring 5 CAVECam images over 10

Gbit/sec fiber connection from UCSD to UC
Merced:

* Total data size: 1.96 GBytes
* Transfer took 2.17 seconds
* Transfer rate: 924.49 MBytes/sec
(~1GBytes/sec)
e This transfer would have taken:

» 21 seconds over 1Gbit/sec connection (regular
Ethernet)

e 5.35 minutes over 50Mbit/sec connection
(residential internet)

Thanks to George Papatheodorou, loannis Liritzis,
Matt Howland, Brady Liss




UCSD RESEARCH CYBER-INFRASTRUCTURE

UCSD SDSC
Cyber-Archaeology Oceanography NSF Geology
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Khirbat en-Nahas Project
About this collection

Description

Aa a part of e Edom Lowlands Regional Archaeciogy Project the UCSD Levartne Archaeciogy Lad
under the deecton of Mof. Thomas Levy, has excavaled tyee seasons at Khrdat en-Nahas (KEN)
Thes study of 100 AQe SIS 10MMATON IN SOUHErn JOMGAnN IS Soadly 10006 IN tved COnCeptual
FAMewors &) Qenersl ANTVODOIOGICH Hdry CONCANMING Srocetset of SOCONCHry SLaNe Iormancn
and the evelution of socl fower, B) BtOfcal MOdes CONCRNIng the Fon AQe bised on
Acthvopoiogy. Bbical and axtra-Bbical sources, and ¢) Miacie Range theory that s at inking raw
archasciogical data with more compies gensralizations and conciusions about the past based on the
Pard achaeciogical evidence rineved oM the excavations. Fundamentally, e research was a
MSOONSE 10 e Lrsohad prodiem Of who CONroled Metll DroOUCTON B! TS ey Levarmne ste
NG Ta ron Age, 8 Denod that 1aliows the collapes of mary of the Late Bronze Age cvilzations in
0 eastern Mectearanes’ mgion. Facant feld work a2 KIN nd imited AMS rasocarbon datng
Fave pushed Back the dates for the ron Age in Edom some 200 15 400 years sarier than proviously
ought (Levy of & 2004, 2005 Mgham ot & 2005). Thes has openad Up New Nesaach Questions that
challenge models Tt esplain The amerpence of the Edomite state [Le. core-chvization (Assyran)
COMNANCS Over E00M va. 10CH Dosr DOItY INSSrRCTION WIth NegHDONNG SUNelets Such as il
Juast, Moad and ohers)

Principal Investigator
® Lovy, Thomas Evan

Fieid Directors

® Lovy. Thomas Evan
© Nagar, Mohammad

ustrator
® Mebron, Carolre

Research Team Members

© At Yoav

© Beherec, Mar
© Ben-Yoae!, Erez
© Gidaeg, Axon
© Kot Kyle

© Morroe, Ezaber™
® Muniz. Adofo

© S, Nedl G
 Socerteum, Lisa

Extam
1365 Sgtal objects

UCSan Diego

o View Collection items
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New Insights
Iron Age
Archaeology

Volume |

N
L

e
Q&
B

homas E. Levy, Mohammad Najjar, and Erez Ben-Yosel

Published by - UCLA Cotsen Institute of Archaeology Press,

November, 2014

New Insieh
ntothe  1I'OIN ng

Archaeology

ol Kdom. Southern Jordan

Volume 2

Thomas E. Levy, Mohammad Najjar, and Erez Ben-Yosel




Mediterranean Archaeological Network (MedArchNet)
Online Atlas, Cyberinfrastructure and Portal-Based Science Environments

Legend
N Processing M Data Storage I Visualization

The Mediterranean Archaeological Network (MedArchNet) is a series of linked archaeological information nodes, each of
which contains a regional database of archaeological sites that share a common database structure in order to facilitate
rapid query and information retrieval and display within and across nodes in the network. To visit the current nodes, click
your mouse over the Holy Land or Aegean region indicated on the map shown here, or press the node links on the left
side of the page.

with Stephen Savage, ASU
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\/ CENTER FOR CYBER-ARCHAEOLOGY & SUSTAINABILITY AT UC SAN DIEGO

Virtual Reality for Cyber-Archaeology Hackathon
Presented by

@ uc CYBER-ARCHAEOLOGY q: o

rtnering with the Center for CyberArchaeciony & Suatanabiity ot UCSD to host a VR Cyber
1 ) (A Yy

have 36 hou create a Virtual Reality experience with ons for at.risk
archaech N eastern Medterranean region. All attendecs will De provided with 3 wealth of archaeciogical data and VR

equipment for their hacks

When: Fricay, Apnl 7 -
Where: B210 (VR Laby
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| | > ) UC San Diego
: \/ CENTER FOR CYBER-ARCHAEOLOGY & SUSTAINABILITY AT UC SAN DIEGO :

D E V P 0 ST Jobs Nyc The Commit Hackathons Login m

Connect with the participants - support your favorite projects by liking, sharing, and commenting on them.

SORT Selectone &

Search

.!{_ .‘7 -
; -‘:.'-“i‘:“'
Little Connor and the Ore o Excavation at Khirbat Nuqa VR Story of an Archaeologi: Scavenging en-Nahas
Copper: From ore 1o the prized Khirbat Nugayb al-Asayrmir! Explore a unique juxtaposition of & scavenger hunt to explore the
froasum cwrant and past af the anck organization of copper prodh

¢ 3 #0 g8+ 6 »0 1 2 »1 b 2 »1
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CENTER FOR CYBER-ARCHAEOLOGY & SUSTAINABILITY AT UC SAN DIEGO

La Jolla Country Day School, UCSD

 Participants mainly amazed by the technologies and
high-tech venue rather than the actual content (n =92)

Knowledge of the research activities at
CCAS/Qualcomm/UCSD
5

4

Knowledge about modern VR technologies Excitement and inspiration by the exhibits and tour

Excitement and inspiration by the speakers

CCAS.UCSD.EDU
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CENTER FOR CYBER-ARCHAEOLOGY & SUSTAINABILITY AT UC SAN DIEGO

QUALCOMM INSTITUTE

La Jolla Country Day School, UCSD

* The lack of cultural education and awareness becomes even more apparent
by the students' responses to career-related questions (n = 92)

Would you like to volunteer in a LJCDS -
CCAS digital project?
5

4
3

Would you consider minoring in Would you like to take an anthropology/
anthropology/ archaeology in college? archaeology class in high school?

Would you consider majoring in
anthropology/ archaeology in college?

CCAS.UCSD.EDU
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CENTER FOR CYBER-ARCHAEOLOGY & SUSTAINABILITY AT UC SAN DIEGO

QUALCOMM INSTITUTE

La Jolla Country Day School, UCSD

* The gain in awareness regarding the cultural aspect was still high (even
though gained within two hours) and gives a positive incentive for the
organization of more such events (n = 92)

Awareness of cultural heritage and the
value of its preservation

4

Understanding of the value of cross- Inspiration to pay more attention on the
disciplinary collaboration news to 'at-risk cultural heritage'

Understanding that technology can help Urge to participate in cultural heritage
study cultural heritage protection actions

Understanding that you need more
information about cultural heritage

CCAS.UCSD.EDU
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Public Outreach — La Jolla Country Day School visit, February, 2017




@S‘ MA MOME ABOUT PIOPLE EXPEDITIONS - GRANTS NEWS * EVENTS FORSTUDENTS CONTACT
CABEL (IWTIE S0 bt A b TH D60

ENVIRONMENTS
HUMAN SOCIETIES

Searching the seas for clues to humanity’s past, present and future

SCRIPPS CENTER FOR MARINE ARCHAEOLOGY
DONATE TODAY




Greece.

Trans-Continental Coastal Worlds
Ca. 8,000 to present

With Preliminary UC San Diego Target Areas




Kastrouli Late Bronze Age
Land and Sea Project —

Toward the Creation of a Heritage Asset District

Mycenaean tomb excavation, ca. 1200 BC Marine Sediment Coring & Geophysics Survey
July 19 — August 3, 2016 (16 days) Antikyra Bay, Gulf of Corinth
August 4 — 8, 2016 (5 days)

21 days, ca. 2 TB data = Big Cultural Heritage Data
Thomas E. Levy (Pl), loannis Liritzis (Co-Pl)



What Is Scientific Diving?

In 1975, in response to numerous accidents in the commercial
diving sector, the United Brotherhood of Carpenters and
Joiners of America, supported by the AFL-CIO, petitioned the
Federal Government urging a development of commercial
diving standards applicable to all professional diving
operations. Given the employee-employer nature of the
relationship between scientists and students and their
universities, these standards would have impacted most
scientific diving activities associated with academic and
research institutions.

The American Academy of Underwater Sciences (AAUS) was
formed by a handful of institutions long conducting scientific
diving activities to voice community concerns that the impact
OSHA’s Commercial Diving Standards presented to
institutional scientific diving activities.




Before you go.... Become a Science Diver!

The Scripps Scientific Diving Course is a 100-hour course required of anyone wishing to use
SCUBA for their scientific research or employment under the auspices of Scripps and UC San Diego.

The course curriculum includes:
e Physics and Physiology of Diving
 Decompression Theory and Dive Planning,
* Equipment and Environmental Considerations,
* Hazardous Marine Life, and
e Scripps Scientific Diving Program and Policy;
* Diving Emergency First Aid
(CPR, first aid, oxygen administration, and field neurological examination) training)
* Dive Rescue;
e Written Scripps Scientific Diver examination; and
e 12+ supervised open water dives.




Toward a ‘Mycenaean Coastal World’

The 2016 UC San Diego — University of the Aegean Expedition to Greece

7.

THE YEAR

CIVILIZATION
COLEAPSED

2) Marine Coring Project, Gulf of Corinth



The Problem of Mycenaean
Coastal Worlds —

Thank you Thomas Tataron — :
Maritime Networks in the Mycenaean World | S
(Cambridge University Press, 2013) e ses B e

e We know little about ——
Mycenaean anchorages 5
and harbors

e We know a lot about LB
international long distance
connections with states

e Lack systematic body of
method & theory to
identify and reconstruct
coastal nodes & maritime
routes of small and
medium-scale networks

L1 (8
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Our Kastrouh team - JuIy 30 2016
loannis Liritzis, University of Aegean Co-Pl; Thomas E. Levy, UC San Diego, PI;
Thanos Sideris , Field Director
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Ground
Penetrating
Radar

15t year student

The’ano
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Structure from Motion and Agisoft Photoscan
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Late Helladic IlIC, Early (ca. 1190 — 1070 BC)




With Prof. George Papatheodorou, Marine Geology, University of Patras, Greece
Prof. Richard Norris, Scripps Institution of Oceanography, UC San Diego
Prof. Tom Levy, Center for Cyber-Archaeology and Sustainability, UC San Diego
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Source — A. Sideris 2013 Antikyra — History & Archaeol
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Alternative temporal boundaries for the Holocene-Anthropocene —
We will search in the Mediterranean to China Cultural Interaction Sphere

—

=~ AD 1950s: Artificiol rodionuclides associated with atomic detonations
N (Zalasiewicz, Williams, Steffen, Crutzen 2010, radionuclides)

AD 1750-1800: The industrial revolution and global atmospheric change
\ (Crutzen and Stoermer 2000, methane and carbon)

2,000 B.7. Alteration of the earth’s surfoce by human civikzations
(Certini and Scalenghe 2011, anthropogenic solls)

j 5,000 - 4,000 B.P. Agriculture and Global Atmospheric Change
JP (Fuller et al. 2011, methane from wet rice agriculture and cattle raising )

=

e 8,000-5,000 B.P. Agriculture ond Global Atmaspheric Change
(Ruddiman and Thomson 2001, methane from wet rice agriculture)
{Ruddiman 2003, carbon dioxide from forest clearance)

11,000-9,000 B.P. Emergence of significont human niche construction, Initiol Domestication
[ of plants and animals :

THOUSANDS OF YEARS BEFORE PRESENT

} 11,700 B.P. Pleistocene - Holocene Boundary

~13,800 B.P. Megafounal Predation and Vegetation Change
{Doughty, Wolf, and Field 2010, birch pollen)

Source: Smith & Zeder 2013:9)



Coring: Sources of Proxy Data for Paleoclimate and Environmental Reconstruction

Glacial (Ice Cores) Oxygen and hydrogen isotopes,

Gas content in air bubbles, trace

Global scale climate change

Geological

Biological (plants)

Biological (fish)

Biological (mollusks)

Biological (mammals)

Biological (Insect
remains)

elements and micro-particle
concentrations

Microfossils, Oxygen isotopes,
sediment mineralogy,
geochemistry, eolian dust,
submerged land surfaces,
shorelines

Charcoal (tree-rings), pollen,
phytoliths, plant micro and
macro fossils
(unchared/charred), diatoms

Fish bone, scales, otoliths

Shell middens, species
variation, oxygen isotopes

Large & small mammal bones

Charred and unchared

through time

Detailed regional description of
how deposits formed and under
what environmental conditions,
pollution through time

Dendrochronology, climate,
vegetation, land use, salinity,
water pollution, diet, plant use
(for processing, crafts,
technology fuel)

Diet, fishing technology,
seasonal activities

Ancient shorelines, nature of
coastal micro-environments,
economy

Natural fauna, diet, husbandry,
disease, social status, crafting

Climate, vegetation, living
conditions, trade, human diet



GEOARCHIVES

Holocene sediments studied in:
= delta « fluvial terace * coluvium « aliuvial debris fan * lake

+ archaeciogical excavation

geodetic measurements:
« longtudeiatiude postion, alttiude (above mean sea level)
geophysical measurements:

* QOCHICIIC ANG SHSMIC SOUNCINGS., Qround Panerating radar
(for areal information on the near surface stratigraptty)

photography:
* 10 document the geciogical sirata

Laboratory analyses
susceptibility measurements => 10 CONNect corng profiles, detect
volcanic ash layers and refne e stratigraphy

X-ray images => 10 s0¢ the internal structure (e g rhythmic layerning,
fossil contents)

* Qrain S0 (sortng. medan, etc.)
=> 10 delect THe sedmentary ervironment (56a, river, oon. chaotic,
- moderate. mMaNatonous)

* mineralogy
=> 10 reconsiruct the drainage basn andior the longshore dnft
* Macro- and microfauna
=> 10 determine the mileu of sedimentation (marnne, shalow marne,
Mioral, lagoonal, kmnic, fuvial)
« analysis of pollen and fioral macro remains (seeds, fruits)
> 10 FECONSINUCE IHe fOrmer vegetation and its changes

a chronology of the events
during the Holocene

Visualization
30 elevaton model, palaecgecgraphical SCenancs in tme sices,
computer anvmated reconstruction of landscape evolution

Flow-chart of Methods in
Geoarchaeology and
Paleography

(Bruckner et al 2005:96)
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Side-Scan Sonar

-
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Dick Norris, Tom Levy and team coring near Antikyra




Proxy Data: Reconstructing reef ecosystems of the past

Fish

Sponges

Al

NMITA

Lukowiak et al. 2013

Foraminifera

Bivalves

USGS.gov

npa‘8ingsAnasd
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La Jolla Country Day School, UCSD

* Radar chart of the overall average ratings for all
sections of feedback asked (n = 92)

Satisfaction from the event
5

4
Logistics Relevance of the event

Preference in sessions Career relevance

Engagement Gain from the event
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