Terevaka Archaeological Outreach (TAO) 2016 field report:

Exploring a new dimension

Britton L. Shepardson, Juan Luis Atan, Catie Chiara, Claire Dillon, Chris Francis, Gonzalo Droppelmann,
Mariana Homberger Paoa, Mihi'ua Lagos Rojas, Angélica Sanchez, Lizbeth Soto Hereveri,
Motirohiva Soto Hereveri, Haukoa Tuki Atan, Taharoa Tuki Torres, Nicole Villacres, and Grace Villanueva Tuki

Introduction

Since 2003, Terevaka Archaeological Outreach (TAO)
has provided educational opportunities for local high
school students within the Rapa Nui community.
The program was created in an effort to restructure
the traditional priorities of international scientific
expeditions to the island, and since 2003 the three
primary goals of TAO have remained the same: (1)
To offer experiential learning opportunities specific to
cultural and natural resources that surround the local
community; (2) To promote awareness and expertise in
conservation measures and sustainable development;
and (3) To document and study both cultural and
natural phenomena of the past and today.

The uniqueness of TAO, among other non-
governmental programs thathave emerged on the island,
is that the curriculum for local students is generated
each year based on cutting edge archaeological research
projects. Local students learn a tremendous amount
about the island’s cultural heritage and conservation
while making significant contributions to advance our
understanding of the island’s prehistory.

TAO projects are all designed to be non-invasive,
reinforcing the notion of sustainable development on
the island, and promoting resourcefulness and expertise
in a wide variety of professional careers (Petney et al.
2015; Rutherford et al. 2008; Shepardson 2006, 2010;
Shepardson & Torres 2009; Shepardson et al. 2004,
2009, 2010, 2011, 2012, 2013, 2014, 2015; Torres &
Shepardson 2005).

Toponymy Activities

The 2016 program continued to build on our island
toponymy project of 2015 (Shepardson et al. 2015).
Students used archival documents from both the 19th
and 20th centuries to add to a growing geographic
information system (GIS) database of place names
and related information (Charlin 1947; Duque 1982;
Thomson 1891).

However in 2016, students also plotted several
courses across the island to wvisit particular sites
referenced in historic documents, to acquire updated
global position system (GPS) data for each site’s
location, and to build a systematic database of digital
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Figure 1. TAO students exploring sites included in the
toponymy database with TAO instructor and expert guide,
Omar Monares.

photographs for each site (Figure 1). The project has
now documented more than 400 location names on the
island, and provided translations for over 300 historic
descriptions of places from Spanish to English.

Three Dimensional Photogrammetry

While most projects undertaken by TAO students have
generated multimedia databases for two-dimensional
presentation in an interactive Google Maps GIS
format, students of TAO 2016 also ventured into
three-dimensional data recording with a new high-
tech non-invasive project on the island, developing
digital 3D models of both megalithic statues that
reside at archacological sites in the field and artifacts
curated by the Museo Antropologico Padre Sebastian
Englert. In the process, students learned about
photography, GPS technology, GIS technology, and
photogrammetry software.

Each 3D model began with students taking
multiple digital photographs from a variety of angles,
in an effort to align the camera lens orthogonally to the
different natural faces of each artifact (Figures 2 and 3).
Students photographed objects using a Canon EOS-6D
DSLR body and Canon EF 24-105mm f/4L IS USM
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Figure 2. TAO students photographing an object from the
Museo Antropolédgico P. Sebastian Englert collection.

lens. With museum artifacts, the camera remained
stationary while objects were flipped and rotated; with
in situ moai, the students moved around the statue and
used an adjustable monopod to take photographs from
varying heights and angles.

The next step was to align the digital photos,
using Agisoft PhotoScan Professional Edition (www.
agisoft.com). In most cases, this required “masking”
of extraneous background imagery in each digital
photo before the aligning process could begin. When
working with statues outdoors, the software takes
advantage of GPS data collected by the camera as
each individual photograph was taken. Once photos

were aligned, a series of steps within the software
converted the digital imagery to a cloud of points, a
planimetrically-corrected image map, and eventually
a realistic surface rendering for the model (Figures
4-7). The entire processing time (after taking digital
photographs) for each artifact varied between 1 and 12
hours. The software is known to generate 3D digital
models with an accuracy of down to Imm for close-
range photography (Agisoft 2015).

Future Directions

TAO continues, as always, as a community-based
initiative. All students and all staff contribute their
time, effort, and expertise voluntarily. Each year more
of our alumni contribute to the initiative, many having
now embarked upon successful careers in education,
history, conservation, and archaeology. Friends and
family joined our group for a variety of events and
excursions that we opened to public participation
during the two-week program in July (Figures 8 and 9).

We were also lucky to have, once again, an
excellent series of local experts providing educational
presentation for the TAO students during their two-
week experience. Merahi Atam (Secretaria Técnica
de Patrimonio Rapa Nui and TAO alumna) motivated
TAO students with information about archaeological
conservation issues within the “downtown” Hanga
Roa area. Sebastian Yancovic Pakarati (Manu Project)
presented his work in conservation of both marine and
terrestrial bird species around the island, including
highlights from a recent trip to Motu Motiro Hiva
(approximately 250 miles from Easter Island, formerly
known as Sala y Gomez). Paula Valenzuela gave a
presentation on technical aspects of conservation and
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Figure 3. Image generated in Agisoft PhotoScan displaying planes for camera angles from which the object was photographed.
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Reports and Commentaries

Figure 4. Completed 3D photogrammetric model of a tuff moai
(approximately 6.5m in length) based on 70 photographs.

Figure 5. Completed 3D photogrammetric model of a stone
anthropomorph (approximately 20cm tall) from the Museo
Antropologico P. Sebastian Englert collection, based on 74
photographs.

Figure 6. Completed 3D photogrammetric model of a
squatting, bearded wooden figure (approximately 30cm
tall) from the Museo Antropologico P. Sebastian Englert
collection, based on 99 photographs.

4 kilometers

Figure 8. Shaded areas on the map indicates areas of the
island that students visited with expert guides during TAO
2016.
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Figure 7. Completed 3D photogrammetric model of a tuff
moai (approximately 3m in length) based on 75 photographs.

chemical compounds applied to prehistoric statuary
for preservation purposes. Francisco Torres (Museo
Antropologico Padre Sebastian Englert) offered a
summary of the island’s volcanic history. Our guest
lecture series finished with Cristidan Moreno Pakarati
(Ahirena Historical Research) presenting an innovative
new manner of dividing and conceptualizing Easter
Island’s prehistoric and historic times thematically.

Images and information stemming from the TAO
2016 project are publicly available on interactive
webpages hosted at www.terevaka.net. As TAO begins
to plan for the 2017 program, we once again encourage
support from readers ofthe Rapa Nui Journal and friends
of the Easter Island Foundation. TAO is funded entirely
by donations to Terevaka, a USA-based 501(c)(3) non-
profit organization. As our program and curriculum
continue to grow, we hope to purchase additional
technology that will keep our on-island education,
our conservation efforts, and our contribution to the
advancement of research. To support our grassroots
approach to education, conservation, and research,
please make a tax-deductible donation to TEREVAKA
or see www.terevaka.net for more information.
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Figure 9. Students, staff, friends and family of TAO 2016 on our hike across the north coast of the island.

Acknowledgments

TAO 2016 was dedicated to Dr. Georgia Lee — a true
inspiration in her passion for education, conservation, and
research on Easter Island. We are thankful for the constant
support of many private donors, the Rapa Nui island
community, Explora Hotel and Mike Rapu, the Amritam
Foundation, our guest lecturers, the Museo Antropo-
logico Padre Sebastian Englert, and Veronica Vergara.

References

Agisoft. 2015. PhotoScan: Fully automated professional
photogrammetric kit. www.agisoft.com/pdf/photoscan_
presentation.pdyf.

Charlin O., C. 1947. Geo-etimologia de la Isla de Pascua.
Santiago: Instituto Geografico Militar.

Duque T., C.E. 1982. Aproximacion a la toponimia de Isla
de Pascua. Estudios de Lengua y Literatura: Signos No.
19. Valparaiso: Instituto de Literatura y Ciencias del
Lenguaje, Universidad Catolica de Valparaiso.

Petney, M., M. Lamb, D. Shepardson, B. Shepardson, E.
Arancibia, B. Atan, T. Belen, G. Droppelmann, J.
Godinez, K. Haunani, K. Icka, K. Isla, M. Ledesma, O.
Monares, E. Mullin, A. Nahoe, A. Nahoe, S. Sanford &
T. Tuki. 2015 Terevaka Archaeological Outreach 2015
field report: Engineering and renewable energy. Rapa
Nui Journal 29(2):52-55.

Rutherford, S., B. Shepardson & J. Stephen. 2008. A
preliminary lichenometry study on Rapa Nui — the
Rapa Nui youth involvement program report. Rapa Nui
Journal 22(1):40-47.

Shepardson, B. 2006. On the shoulders of giants. British
Archaeology January/February:14-17.

—2010. ‘A P6 presents Hoa Hakananai‘a. Rapa Nui
Journal 24(1):76.

Shepardson, B. & F. Torres. 2009. El ‘new look’ de la
arqueologia en Rapa Nui — A new look for Easter Island
archaeology. MoeVarua 12:9-12.

Shepardson, B., N. Barrera, R. Gulbraa, D. Henriquez,
M. Hernandez, T. Hey, T. Hucke, L. Lopez, A. Rapu,
S. Salinas, D. Simpson Jr., M. Terongo, F. Torres, H.
Tuki, E. Valdivia & V. Wilkins. 2011. Terevaka.net
Archaeological Outreach 2011 field report: Less is
more. Rapa Nui Journal 25(2):55-57.

Rapa Nui Journal

Shepardson, B., C. Aguilar, T. Hey, T. Here, V. Pakarati &
M. Vigouroux. 2010. Hoa Hakananai ‘a: there and back
again. Semfinalist video in the 75th Annual Meeting
of the Society for American Archaeology Short Video
Contest, St Louis, MO.

Shepardson, B., M. Cruz, C. Osorio, V. Vergara, F. Torres, V.
Torres, J. Tuki, M. Vigouroux & T. Zuiiiga. 2009. ‘A Po6
inland statuary project — 2008 report. Rapa Nui Journal
23(1):48-54.

Shepardson, B., I. Arévalo, T. Atan, M. Barria, N. Cortés, S.
Jacobo, V. Jara, C. Johnson, V. Merino, Y. Monares, F.
Pont, F. Torres & V. Vergara. 2004. ‘A P6: the Terevaka.
net Archaeological Outreach field report. Rapa Nui
Journal 18(1):43-46.

Shepardson, B., B. Atan, T. Calderdon, G. Droppelmann, J.
Godinez, C.Gonzalez, V. Guerrero, Y. Ika, M. Ledesma,
O. Monares, E. Mullin, A. Nahoe, T. Pakarati, F. Pérez,
I. Quezada, S. Sanford, D. Shepardson, and M. Te Ra‘a.
2015. Terevaka Archaeological Outreach 2015 field
report: Archaeology, conservation, and toponymy. Rapa
Nui Journal 29(2):47-51.

Shepardson, B., B. Atan, G. Droppelmann, G. Pakarati, M.
Wilkins, H. Falvey, B. Fornasier, K. Gonzales, J. Hager,
0. Haoa, H. Ika, M. Pakarati, V. Pakarati, E. Pakarati,
F.Pérez, K. Redell, M. Tuki & N. Tuki. 2013. Terevaka.net
Archaeological Outreach 2013 field report: Approaching
sustainability. Rapa Nui Journal 27(2):66-70.

Shepardson, B., D. Shepardson, G. Droppelmann, K. Briggs,
T. Larrick, R. Ramirez, B. Atan, G. Pakarati, M. Wilkins,
J. Fuentes, H. Ika, C. Moncada, H. Paoa, F. Pérez, I.
Tuki, T. Tuki, and M. Valdebenito. 2014. Terevaka
Archaeological Outreach 2014 field report: Meeting
community objectives. Rapa Nui Journal: 28(2):61-65.

Shepardson, B., D. Shepardson, K. Astete, N. Cifuentes,
M. Fortin, M. Hey, T. Hey, L. Lopez, M. Terongo, F.
Torres, and H. Tuki. 2012. Terevaka.net Archaeological
Outreach 2012 field report: Community-based
archaeology. Rapa Nui Journal 26(2):82-84.

Thomson, W.J. 1891. Te Pito te Henua or Easter Island. In
Report of the U.S. National Museum for the Year Ending
June 30, 1889: 447-552. Washington: U.S. Government
Printing Office.

Torres, F. & B. Shepardson. 2005. Cuidando el patrimonio de
la comunidad. In The Reiiaca Papers: VI International
Conference on Rapa Nui and the Pacific, C. Stevenson,
J. Ramirez, F. Morin & N. Barbacci (eds.):479-482. Los
Osos: Easter Island Foundation.

Vol. 30 (2) October 2016





