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"SEA TURTLES AND
HUMAN SOCIETIES”

or

"ASPECTS OF HUMAN-
TURTLE INTERACTIONS”

or

"MARINE TURTLES AND
HUMAN DIMENSIONS”



THE FUNDAMENTAL ASSUMPTION

THE ONLY
THING
CONSTANT IS
CHANGE







SOME REASONS
FOR CONSTANT
CHANGE

THE WAY THE
EARTH MOVES
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PEAK OF LAST GLACIAL PERIOD ~
20,000 YEARS AGO -

WOBED SEA LEVEL WAS 120 M
LOWER TH\AN TODAY
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GLOBAL CHANGES
IN SEA LEVEL -
120 M LOWER OR 6
M HIGHER -
AFFECT MARINE
TURTLES AND
THEIR HABITATS



KINDS OF SEA TURTLES
OVERA TIME |




SUMMARY
SEA TURTLE LINEAGE (simplified)

Sandownidae 3 genera; 3 species
Thalassochelydia 4 genera; 5 species
Protostegidae 8 genera; 9 species
Toxochelyidae? 1 genus; 1 species
Ctenochelyidae 4 genera; 6 species
Chelonioidea
Dermochelyidae 3 genera; 3 species
Family? 1 genus; 1 species
Cheloniidae 6 genera; 7 species

TOTAL: 8 (super)families; 30 genera; 35 species



MORE TAXA (FAMILIES,
GENERA, SPECIES) OF
MARINE TURTLES HAVE
GONE EXTINCT

THAN EXIST TODAY
Those extinctions occured
long BEFORE humans
evolved,~300,000 years ago



ANCIENT
ARCHAEOLOGICAL SITES

WIDE RANGING
EVIDENCE OF HUMAN
PREDATION ON MARINE
TURTLES
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ARCHAEOLOGICAL REMAINS
SHOW THAT HUMANS HAVE
BEEN CATCHING AND EATING
MARINE TURTLES FOR AT
LEAST 60,000 YEARS
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Hanalei Bay
WEILE!

Nualolo Kai

Anahola, Kauai .
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IN MANY CASES
ANCIENT
SOCIETIES HAVE
OVEREXPLOITED
TURTLES



Number of bones

R RN
o 01 O

-

Tahuata, Marquesas
Marine turtle bones

~890 ~650 ~130

Years Before Present

from Rolett 1998: 111



Tikopia Island,
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Archaeological phase (oldest at left)

Fig. 2 Turtle bone abundance on Tikopia Island, southeast Solomons,
from ca. 900 Bc to ap 1800. (Data from Kirch and Yen 1982, 280. Table
40, p. 319; Kiki Phase: 900 Bc—100 Bc; Sinapupu Phase: 100 Bc—aD
1200; Tuakamali Phase: ap 1200-1800)

(Allen 2007}



HUMAN-TURTLE RELATIONS
INVOLVE MUCH, MUCH
MORE THAN CAPTURING,
KILLING, AND EATING

TURTLES




MARINE TURTLES
PROVIDE MATERIALS
(OTHER THAN FOOD)
THAT ARE USEFUL TO
HUMAN SOCIETIES IN
MANY PARTS OF THE
WORLD




TORTOISE SHELL
HISTORIC DOCUMENTS

Egyptian maritime expeditions:
4000 BP

Han Dynasty: 2,200 BP
Greco-Roman trade: > 2000 BP
Sung Dynasty: 960-12/7/9 AD
Ming Dynasty: 1368-1644 AD
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THE PERIPLUS
OF THE ERYTHRAAN SEA

TRAVEL AND TRADE IN THE INDIAN OCEAN
{ BY A MERCHANT OF THE FIRST CENTURY

TRANSLATED FROM THE GRFEK AND ANNOTATRED
ny

WILFRED H. SCHOFF, A. m

Taiticas af'838s f% asensvvnal Bloiveues Philadifdlbis



PERIPLUS OF THE ERYTHREAN SEA
+ AN EARLY TRADER'S MANUAL FROM THE

1st CENTURY AD
WHAT TO SELL AND WHAT TO BUY AT
DIFFERENT PORTS OF CALL
FROM THE RED SEA, DOWN THE EAST
COAST OF AFRICA, TO ARABIA, INDIA,
AND EAST INDIES
TORTOISESHELL IS MOST COMMONLY
MENTIONED COMMODITY (MORE THAN
IVORY, FRANKINCENSE, SLAVES, ETC.)
MANY DETAILS PROVIDED: WHERE
TORTOISESHELL IS BEST QUALITY,
HOW IT IS OBTAINED, ETC.



THERE WAS A WELL-
ORGANIZED TRADE

NETWORK IN
TORTOISESHELL FOR

AT LEAST 2,000 YEARS




HAKSBILL SCUTES
(TORTOISESHELL)

* One of many ingredients used in

traditional Indian medicine
DHATUKRIYA (Dhatumanjari):
"kurmaprstha”

* (Meulenbeld 2000)



The occurrence of tortoiseshell on a
pre-Hispanic Maya mosaic mask

Jack Frazier' & Reiko Ishihara-Brito®

The Dumbarion Oaks Maya mosaic n
is shown to have included tortoiseshell
an earlobe—remarkable since this is
only demonstrated wse of this mate
in pre-Hispanic Mesoamerica. The aun
present diagnostic evidence for the pres
of torroiseshell, account for its absence
pre-Hispanic artefacts because of decay
propose its use (in the mask) as being symb
of the ocean.







ANCIENT
HOPEWELL COMBS
MADE OF
TORTOISESHELL










THE HOPEWELL|E
LIVED IN THE
CONTINENT'S
INTERIOR,
NOT ON THE
COAST.

THEY HAD
EXTENSIVE
ANCIENT
TRADE ROUTES|

HOPLHWLLL
INTERACTIOC
SPNERE



TORTOISESHELL
COMBS OF LADIES
FROM HIGH
SOCIETY

FROM ARGENTINA
- WHERE THERE
ARE NO
HAWKSBILLS
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Peineton
Carey moldeado 25,5 x 43 cm
Col.: Museo de Arte Hispanoamericano Isaac Fernandez Blanco




MARINE TURTLES ARE
USED AS SYMBOLS FOR

DIVERSE HUMAN
ACTIVITIES IN MANY
PARTS OF THE WORLD




Age Bahrain

FROM SAAR

EARLY
ILMUN

Art and Commerce in Bronze

EARLY DILMUN SEALS FROM SAAR Harriet Crawford




REGISTRATION NO. 6538:01

Dimensions: 2.2 x 1.2 (estimated).
(Crawford 2001)



REGISTRATION NoO. K16:29:08

Dimensions: Diam. 2.47, extant height 0.75.

(Crawford 2001)



FIGURE 1.2 A Dilmun Period stamp seal, found in a grave at Hamad Town, Bahrain. (From
Vine, P. (ed.) 1993. Bahrain National Museum. Immel Publishing; London. 53. With

permission.) (FPGZIZI" 2003)



DILMUN SEALS FROM SAAR,
BAHRAIN & OTHER PLACES

> ARE GENERALLY DISTINCTIVE

> WERE ASSOCIATED WITH
TRADE (BRONZE AGE
GLOBALIZATION)

> BUT NEITHER THEIR USE NOR
THEIR ICONOGRAPHIC
SIGNIFICANCE ARE
UNDERSTOOD






PARACAS, Pera



QUEBRADA EL MEDANO,TALTAL,
ANTOFAGASTA, CHILE

» ca. 500-1,500 AD

« >1,000 IMAGES, RED COLORED

- INCLUDE WHALES, SEA
LIONS, SHARKS, SWORD
FISH, AND MARINE TURTLES

« FISHERS ON TINY BOATS
CAPTURING ENORMOUS PREY















QUEBRADA EL MEDANO
> WHAT MOTIVATED PEOPLE TO
VENTURE INTO THE STEEP,

ARID, ISOLATED RAVINE?

> WHAT MOTIVATED THEM TO
WORK SO HARD TO CREATE SO
MANY PICTOGRAPHS?

» WHAT IS THE SIGNIFICANCE
OF THE PICTOGRAPHS?

> WERE MARINE TURTLES SO
IMPORTANT TO THEM?



IRAPA NUI \
EASTER ISLAND

SCHMIDT& OTTO 2001



SCHMIDT & OTTO 2001



SCHMIDT & OTTO 2001




AUSTRALIA:
IMMENSE AMOUNT OF
ROCK ART SHOWS
MARINE TURTLES
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 McCARTHY 1961



ROCK ART,
DEPUCH ISLAND,
NW AUSTRALIA
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PORT HEDLAND
NW AUSTRALIA

ROCK ART,

McCARTHY 1962




MARINE TURTLE
BONES HAVE HAD
UNIQUE
SIGNIFICANCE TO
DIFFERENT SOCIETIES
AT DIFFERENT TIMES



MARINE TURTLE
BONES ARE
ASSOCIATED
WITH HUMAN
BURIALS, IN
MANY PLACES, AT

MANY TIMES




Table 2. Preliminary summary of marine turtles bones found in association with human burials.

Site

| Taxona |

Estimated date

| Bony element

| Tvpe of modification

Source

ARABIAN PENINSULA AND ASIA

Ra’s al-Hamra, Chman i FROO=3300 BC crania, carapace, shell fi associated with human Postts 1990, 71: Salvatorn 1994,
burials 207—=204; in press a; in press b
Khok Phanom Di, turtle 23901213 BC carapace, shell hole in carapace, omament, | Higham & Bannanurag 1990, 39 1.

Thailand

[large size]

pendant

Nil Kham Haeng,
Thailand

Sea turtle,
| *tartle’| ¥

700 BC

[various

carapace
[carapace |

over skull & thorax of
brurial
[ornament, carved, bangle

Higham & Thosarat 19%%, 98, 11§;
V. Piggot pers. com.

AMERICAN (Caribbean, Yucatan, Florida, South America)
Balmok zite, Aruba Crrt 200 BOC=1000 Al carapace human burials directly over | Versteeg 1990, 1418, 32
or under turtle ¥

Cenote Xlach, i 7 entire skull found in cenole Wing & Steadman 1980, 328
Dzibilchaltun, Mexico
Tutn, St. Thomas, 1S Cm FO0=T0H A carapace & axial nsed as vessel? Righter 2002, 42, 6566,
Wirgin Islands skeleton in “hearth” Figs.1.17¢, 1.19, 1.27d
Golden Rock site, Ei 500 AD entire skeleton (upside- ‘cache’ Van der Klift 1992, 74-75, 79
St Eustatius down), cranium

fragmented;

cramum + verlebrae ‘cache’ Schinkel 1992, 171
Plava Vicente Mena, chil HO0—1000 AD 2 carapaces each covers a large Frazier & Bonavia 2000

Chile

funerary um

Tanki Flip, Aruba

Sea turtle

0001250 AT

2 caches in pollery

Bartone & Versteeg 1997, 48, 49
63, Fig. 94

OiTshore Tsland, Sao
Paulo, Brazil

chl

Banes

associated with human
burial

B. CGallo Nieto in fig, 2003

Campoton, Campeche,

Mexico

Cm; Ei; chl

Li

radius; entoplastron &
marginals; ulna

epiplastron

associated with cranium of
burial 4; near boedy; near
body, ulna has tooth
marks;

vertical behind cranium of
hurial 5

itz 2004, 35




THE MOST REMARKABLE
ARCHAEOLOGICAL SITE
WHERE MARINE TURTLE
BONES WERE ASSOCIATED
WITH HUMAN BURIALS

RA'S AL HAMRA "RH-5"



COAST OF OMAN

NEOLTHIC:
ca. 7,000-5 000 BP
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TOPOGRAPHICAL MAP
OF THE
RA’'S AL-HAMRA CAPE
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Ra's al-Hamra-RHS5,
148 graves studied:

> >54'/5 graves: had remains
off marine furtles inside
grave or In grave covering

> >13// gravesi hiad >1
turtie cranium ink contact
with the human skeleton

Munoz 2014






Grave N° 411

remains of marine
turtles include

» 8 complete crania

Delfino 2009






Grave N° 410

marine turtle

remains include:
> 29 crania,
> 39 mandibles,

» 30 hyoid fragments,

Delfino 2009



Grave N* 410 RH-5; Munoz 2014



Interpretation of grave 411, RH-5; Munoz 2014
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MARINE TURTLES
HAVE INSPIRED MANY

PEOPLE
FROM MANY SOCIETIES

FROM MANY PLACES
AT MANY TIMES

IN MANY WAYS
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CASETA DE
BOMBEO







SOME CLOSING
THOUGHTS
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UNDERSTANDING PAST
AND PRESENT,
INTERACTIONS BETWEEN
HUMAN SOCIETIES AND

MARINE TURTLES IS
ESSENCTIAL FOR
UNDERSTANDING AND
EXPLORING THESE
QUESTIONS
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I DO NOT WANT TO
BORE YOU,









HOW HARD ARE WE
REALLY TRYING TO
UNDERSTAND - AND
THEN SOLVE - MARINE
TURTLE CONSERVATION
PROBLEMS?




WHERE DO WE
OBTAIN OUR
INFORMATION?




DO WE READ THESE KINDS
OF JOURNALS:

Journal of Applied & Environmental Microbiology
Journal of Hazardous Materials

Frontiers in Psychology

Environmental Education Research

Water

Education Sciences

Science Education

Journal of Research in Science Teaching
Australian Journal of Environmental Education



WHAT ABOUT THESE

Environmental Science

Annual Review of Resource Economics

Society & Animals

Research in Science Education

Restoration Ecology

Studies In Educational Evaluation

International Journal of Learning and Teaching

Eurasia Journal of Mathematics, Science &
Technology Education

Conservation Science and Practice
Nattiral Sciences Fdiication




DO WE READ THESE KINDS
OF PUBLICATIONS:

Viewpoints about Educational Language Policies

Engaging with Contemporary Challenges through
Science Education Research

Classifying Educational Programmes
A review of Research on Outdoor Learning

Assessment of Higher Education Learning
Outcomes



IF WE READ SOME OF
THOSE, WE'D LEARN ABOUT
MICROPLASTICS, A MAJOR

CONCERN FOR TURTLES

» Biodegradation of Synthetic and Natural Plastic
by Microorganisms

* Microplastic degradation as a sustainable
concurrent approach for producing biofuel and
obliterating hazardous environmental effects

 Plastic pollution challenges in marine and coastal
environments: from local to global governance



AND MORE MICROPLASTICS:

» Creating an Interactive Environment for

_earning Microplastics VIA a Board Game at the
Museum

» Public Health Knowledge and Perception of
Microplastics Pollution: Lessons from the Lagos

« Lagoon Public awareness, knowledge, attitude

and perception on microplastics pollution around
Lagos Lagoon



IF WE READ FROM THOSE,
JOURNALS WE ALSO WOULD
LEARN ABOUT:

Informal Earth Education: Significant Shifts for
Environmental Attitude and Knowledge

Education for strategic environmental behavior

The perceived effect of environmental and
sustainability education on environmental
literacy of Czech teenagers

Measuring Students’ School Motivation

Longitudinal Impact of an Inquiry-Based Science
Prooram on Middle School Students’ Attitudes



AND THESE:

Co-Constructing Inquiry-Based Science
withTeachers: Essential Research for Lasting
Reform

Improving the Evaluation of Conservation
programs

An Instrument for Measuring Environmental
Attitudes in Middle Childhood

Spillovers from Conservation Programs

Practical Work at School Reduces Disgust and
Fear of Unpopular Animals

Research on outdoor learning



AND ALSO THESE:

The relevance of school self-concept and
creativity for CLIL outreach learning

The Effect of Environmental VValues on German
Primary School Students’ Knowledge on Water
Supply

Testing Creativity and Personality to Explore
Creative Potentials in the Science Classroom

Assessment of Higher Education Learning
Outcomes

Cognitive and emotional evaluation of an

Amphibian conservation program for elementary
Cehnol <tiidente




AND THESE ALSO:

e Effectiveness of a marine conservation education
program in Okayama, Japan

» Integrating Authentic Scientific Research in a
Conservation Course—Based Undergraduate
Research Experience



BUT THERE IS NO
MENTION OF
TURTLES!

WHAT IS THE USE
OF ALL THAT?




TURTLE
CONSERVATIONISTS
MUST WORK WITH
EDUCATORS, TO
LEARN HOW
EDUCATION PROGRAMS
CAN BE MORE
EFFECTIVE




THE SAME GOES FOR
ANTHROPOLOGISTS,
ARCHAEOLOGISTS,
ECONOMISTS,
ETHNOLOGISTS,
GEOGRAPHERS,
HISTORIANS,

SOCIOLOGISTS,& MORE



UNDERSTANDING MARINE
TURTLES IS FAR MORE THAN

UNDERSTANDING CLUTCH SIZE,
HATCHLING SURVIVAL,

TAG RETURNS AND MIGRATION,
POPULATION SIZE,

GENETIC STOCK,
EVOLUTIONARY HISTORY,
PREDATION RATES..



WE MUST UNDERSTAND
HOW HUMANS AND TURTLES
INTERACT,

IN DIFFERENT WAYS,

AT DIFFERENT PLACES,

AT DIFFERENT TIMES,
FOR DIFFERENT REASONS
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XTRA IDEA
IF USEFUL




IN MARINE TURTLE
CONSERVATION MUCH
1S DISCUSSED ABOUT

BASELINES

A THOUGHT ON THE
“SHIFTING BASELINE
SYNDROME”



AL
BASENINES
SHEIE



AN EXAMPLE: THE SAME
TURTLE POPULATION
SEEN AT DIFFERENT

TIMES
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Caretta caretta NESTS FLORIDA
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WHERE IS THE BASELINE
AT EACH OF THESE
TIMES?
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JACK BROUGHTON



(photo Jim Reed, Guardian)







Eyjafjallajokull

(photo Ragnar Th Sigurdsscsn, Guardian)"
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XTRA IDEA
IF USEFUL










