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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



100,000 

years
23,000 

years



PEAK OF LAST GLACIAL PERIOD ~ 

20,000 YEARS AGO  –

WORLD SEA LEVEL WAS 120 M

LOWER THAN TODAY

PEAK OF LAST INTERGLACIAL 

PERIOD ~6,000 YEARS AGO –

WORLD SEA LEVEL WAS 4 TO 6 M 

HIGHER THAN TODAY



GLOBAL CHANGES 
IN SEA LEVEL –

120 M LOWER OR 6 
M HIGHER –

AFFECT MARINE 
TURTLES AND 

THEIR HABITATS



Cretaceous 80.5 Mya 
Archelon ischyros

KINDS OF SEA TURTLES 
OVER     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



HUMANS HAVE BEEN 
EXPLOITING MARINE 

TURTLES

SINCE THE MIDDLE 
STONE AGE

60,000 BP



ARCHAEOLOGICAL REMAINS
SHOW THAT HUMANS HAVE 

BEEN CATCHING AND EATING 
MARINE TURTLES FOR AT 

LEAST 60,000 YEARS



GULF OF OMAN

ARABIAN/PERSIAN 
GULFn



EASTERN EGYPT

NW RED SEA



CARIBBEAN

SE USA



PACIFIC OCEAN



MAIN HAWAIIAN ISLANDS



IN MANY CASES 
ANCIENT 

SOCIETIES HAVE 
OVEREXPLOITED 

TURTLES



Tahuata, Marquesas

Marine turtle bones
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(Allen 2007}

tapu
Sharks, rays
and turtles



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: 960-1279 AD

●Ming Dynasty: 1368-1644 AD





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) 





Mask - Maya sun deity “K’inich Ajaw”

~ 900 BP

Joe Mills, Dumbarton Oaks



ANCIENT 
HOPEWELL COMBS

MADE OF 
TORTOISESHELL







THE HOPEWELL 
LIVED IN THE 
CONTINENT’S 
INTERIOR, 
NOT ON THE 
COAST.
THEY HAD 
EXTENSIVE 
ANCIENT 
TRADE ROUTES



TORTOISESHELL 
COMBS OF LADIES 

FROM HIGH 
SOCIETY



26 x 36 cm



25.5 x 43 cm



MARINE TURTLES ARE 
USED AS SYMBOLS FOR 

DIVERSE HUMAN 
ACTIVITIES IN MANY 
PARTS OF THE WORLD





(Crawford 2001)



(Crawford 2001)



(Frazier 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 



MOCHE CULTURE: Perú

(200 BC - AD 700)



PARACAS, Perú



QUEBRADA EL MEDANO,TALTAL, 
ANTOFAGASTA, CHILE

• PICTOGRAPHS!!!!! 
• 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?



RAPA NUI \
EASTER ISLAND

SCHMIDT& OTTO 2001



SCHMIDT & OTTO 2001



SCHMIDT & OTTO 2001



AUSTRALIA:
IMMENSE AMOUNT OF 

ROCK ART SHOWS 
MARINE TURTLES



McCARTHY 1961

ROCK ART, 
DEPUCH ISLAND, 
NW AUSTRALIA



McCARTHY 1961

ROCK ART, 
DEPUCH ISLAND, 
NW AUSTRALIA



McCARTHY 1962

ROCK ART, 
PORT HEDLAND, 
NW AUSTRALIA



McCARTHY 1962

ROCK ART, 
PORT HEDLAND, 
NW AUSTRALIA



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





THE MOST REMARKABLE 
ARCHAEOLOGICAL SITE 
WHERE MARINE TURTLE 

BONES WERE ASSOCIATED 
WITH HUMAN BURIALS

RA’S AL HAMRA “RH-5”



COAST OF OMAN







Ra’s al-Hamra-RH5, 
148 graves studied:

➢>54% graves had remains 
of marine turtles inside 
grave or in grave covering

➢>13% graves had >1 
turtle cranium in contact 
with the human skeleton

Munoz 2014



Grave 31, RH-5 Ra’s al-Hamra, Oman, ~ 5500 BP

Cranium of Chelonia mydas beside human cranium , 

Salvatori 2007: 27



Grave N° 411 
remains of marine 

turtles include

➢ 8 complete crania
Delfino 2009



Grave N° 411 RH-5; Munoz 2014



Grave N° 410 
marine turtle 

remains include:
➢ 29 crania,
➢ 35 mandibles,
➢ 30 hyoid fragments,

Delfino 2009





Interpretation of grave 411, RH-5; Munoz 2014 



IN MANY WAYS



FISHERMEN 
STRAIN TO 
RELEASE 
LEATHERBACK 
ALIVE

SACRED RED 
CLOTH TIED 
TO THE NECK







SOME CLOSING 
THOUGHTS 





ARE HUMANS 
PART OF,

OR APART 
FROM,

“NATURE”?



WHAT WE 

STUDY AND 

CONSERVE IS A 

LEGACY OF 

THE PAST



UNDERSTANDING PAST, 
AND PRESENT, 

INTERACTIONS BETWEEN  
HUMAN SOCIETIES AND 

MARINE TURTLES IS 
ESSENCTIAL FOR 

UNDERSTANDING AND 
EXPLORING THESE 

QUESTIONS



WHAT WE 

STUDY AND 

CONSERVE IS A 

LEGACY OF 

THE PAST



I DO NOT WANT TO 
BORE YOU, 





BUT I MUST ASK A FEW 
SIMPLE QUESTIONS

WE MUST UNDERSTAND 
TURTLES AND PEOPLE TOGETHER

MY MOTIVATION IS TO TRY TO 
CONSERVE MARINE TURTLES AND 
THEIR HABITATS IN THE MOST 
EFFICIENT WAY



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

• Natural Sciences Education



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 

Learning 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 

Program on Middle School Students’ Attitudes 

Toward Science



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 Values 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 

School students



AND THESE ALSO:
• 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



AND TO UNDERSTAND THOSE 

INTERACTIONS WE MUST 

UNDERSTAND HUMANS:

HOW, WHEN, WHERE, WHY THEY 

DO CERTAIN THINGS –

WE MUST COLLABORATE WITH 

PEOPLE WHOSE STUDY ANIMAL 

IS HOMO SAPIENS





XTRA IDEA 
IF USEFUL



IN MARINE TURTLE 

CONSERVATION MUCH 

IS DISCUSSED ABOUT 

BASELINES

A THOUGHT ON THE 

“SHIFTING  BASELINE 

SYNDROME” 



ALL

BASELINES 

SHIFT





Caretta caretta NESTS FLORIDA 



Caretta caretta NESTS FLORIDA 



Caretta caretta NESTS FLORIDA 



Caretta caretta NESTS FLORIDA 



Caretta caretta NESTS FLORIDA 



Caretta caretta NESTS FLORIDA 



WHERE IS THE BASELINE 
AT EACH OF THESE 

TIMES?



THERE IS NO 

“ORIGINAL” 

STATE OF

“NATURE”
JACK BROUGHTON



(photo Jim Reed, Guardian)



27 March 2010, Iceland Eyjafjallajokull (photo Ingolfur Juliusson, Guardian)Eyjafjallajokull (photo Ragnar Th Sigurdsson, Guardian)



Eyjafjallajokull (photo Ragnar Th Sigurdsson, Guardian)





XTRA IDEA 
IF USEFUL



“Responsibilities for this full-time position include 

curriculum development, developing partnerships 

with schools, and teaching programs for 

students of all ages. Minimum 2 years 

experience with informal education and 1 year 

experience with formal education required.”

JOB ANNOUNCEMENT ON CTURTLE 

EDUCATION COORDINATOR 

Lhamo Thondup, 14th Dalai Lama, Tenzin 
Gyatso, IS ONLY 87 YEARS OLD; HE WOULD 
BE AN EXCELLENT STUDENT




