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Understanding the Role of Ecology in   

Orangutan Reproduction: A Cross-Site 

Comparison: 2008 - 2010 
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SUNGAI LADING TUANAN 

Effects of a Riverine Dispersal Barrier on  

Cultural Similarity in Wild Bornean Orangutans  

(Pongo pygmaeus wurmbii): 2003 - 2007 

Bastian, 2008; Bastian et al., 2010 / 2012  Bastian & Knott, in prep 

© N.Zweifel  

  
© T.Geurts  
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Wild Orangutan Field Sites 

PhD Fieldwork (2003-2007)  Post-doc Fieldwork (2008-2010) 



adapted from Struebig et al. 2007 

• 

• 

Sungai Lading 

Tuanan 
• 

 Malaysia 

Indonesian 
Borneo 

Field Research 2003-7 

© Meredith Bastian  

Distance  

Sungai Lading - 
Tuanan: 12.6km 



Hans Kummer (1971) on culture: 

   “…the behavior of two groups with the same gene 

   pool and same type of habitat can differ only  

   by culture”. 

• Culture: behavioral innovations that  

    spread to multiple individuals within a  

    single population and have a patchy  

    global occurrence across all  

 orangutan sites  
 

 

 

 

 

 

 

 

 

 
 

van Schaik et al. (2003) on orangutan culture: 

Definitions of Culture 



 

 
 Slow life history, long inter-birth interval  

Intimate mother-infant bond  

  

 

  
High social tolerance   
 

  

van Noordwijk & van Schaik, 2005 

© M.Bastian  

© M.Bastian  

Pongo as a Model Taxon for  
Investigation of Culture 



Variable Sociality 

Orangutans are the most 

solitary of the great apes but 

they are HIGHLY SOCIAL and 

sometimes form large parties  

 

 

 

  

van Schaik et al., 2003 

© T.bin Guan   

© M.Bastian 

© K. Odom  



Capable of advanced cognitive tasks & flexible tool-use 

 

 

  

Orangutan Intelligence 
 

van Schaik et al., 1999; van Schaik & Knott, 2001; Schumaker et al., 2011 

© M.Bastian, Gunung Palung  



Least Closely Related (Great Ape) to Humans 

14mya 

LCA 
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PhD Fieldwork: Orangutan Cultures 

Innovation: the process that  

generates in an individual a novel 

learned behavior that is not simply  

a consequence of social learning 

or environmental induction.  



Key for Determining Innovation Status of a Behavior 

Ramsey, Bastian & van Schaik, 2007 
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SUNGAI LADING TUANAN 

• est. by C. van Schaik & 

  M. van Noordwijk Jan ’03 

• 945ha, 4.5 indiv/km2  

    

Similar Habitats  

 

  

• est. by M. Bastian April ’05 

• 200ha, 7.68 indiv/km2 

    

© Sungai Lading Orangutan Project  © Tuanan Orangutan Project 

Comparison of 2 Heavily Logged Peat Swamps  



Similar Habitats 

      Daily: monitor rainfall & temperature; collect, morphotype & process food samples 

      Monthly: monitor fruit, flower & leaf phenology of 1537 trees at SGL, 1599 trees at TU)   

      One-time: monitor 23 smaller vegetative plots throughout each site 

 

 

SgL Local Name TU Local Name Name Growth Form Family Genus Species

A kar buntut EP O rchidaceae Paraphalaenops is sp.

A kar geris ing A kar geris ing V I Pandanaceae Freyc inetia sp.

A kar kalalawit ("perempuan") V I Rubiaceae Uncaria sp.

A ngg. bawang merah EP O rchidaceae Bulbophyllum

Bakung s irip Bakung GV A marylidaceae C rinum as iatica

Charcoal Charcoal (arang) O TH

kutor kawux Damon TR Sapindaceae Xerospermum noronhianum 

Geris ing besar Geris ing besar GV Pandanaceae Pandanus sp.

Geris ing kec il Geris ing kec il GV Pandanaceae Pandanus sp.

Kambalitan mahawai buah kecil (2) TR Annonaceae polyalthia rumphii
Kambasira daun kecil Kambasira (hatue) TR Aquif oliaceae Ilex cy mosa

Kamehas Kamehas/Kamehas daun kec il TR Lauraceae Litsea c f. rufo-fusca
Kapurnaga jangkar Kapur naga jangkar TR Guttifereae Calophyllum inophyllum

Karamuan/Kamuan Karamuan  TU TR Lauraceae A lseodaphne sp.

Karamunting Karamunting TR Melastomataceae Melastoma malabathricum

Mangkinang blawao Mangkinang blawao TR Eleocarpaceae Elaeocarpus masters ii

Matahari Matahari TR Sapindaceae Lepisanthes amoena

Mipa (=Garunggang) TR Hypericaceae C ratoxylum glaucum

Nonang (1) Nonang TR Euphorbiaceae A ntidesma c f. cuspidatum

Nonang (2) TR A nnonaceae Goniathalamus sp.

Rasak gambir Rasak bukit/Kayu rasak TR Dipterocarpaceae Cotylelobium melanoxylon

Rengas parei Rengas parei (Rengas) TR A nacardiaceae Buchanania sp.

Tagula DK (1) Tagula TR Lauraceae Litsea angulata

Tarantang Tarantang TR A nacardiaceae Campnosperma coriaceum

Tatumbu pohon merah Tatumbu pohon merah/T .empat gigi TR Myrtaceae Syzigium cf. tawahense

T ilap (tree) TR Moraceae A rtocarpus elasticus

Tumih TR Rhizophoraceae Combretocarpus rotundatus

A kar kalalawit laki2 V I A nnonaceae A rtabatrys suavealens

A kar tambalalung V I A raceae Raphidophora sp.

A nggrek 2  (UNK) EP O rchidaceae Bulbophyllum sp.

Kayu bajakah Bajakah TR Lauraceae Endiandra sp.

Bamburing GV Palmae P inanga sp.

Karuing Karuing TR Dipterocarpaceae Dipterocarpus fagineus

Kay u lalas SgL Galam tikus TR Myrtaceae Syzygium sp.1

Kayu puting Kayu puting TR Ebenaceae Diospyros sp.1

Kayu taji Kayu taji ? TR Ebenaceae Diospyros sp.2

Kumpang daun panjang TR My risticaceae Knema glaucescens

Sari bangking Latak manuk TR Meliaceae Chisocheton sarawakanus

Pahakong bajey EP Davalliaceae Davallia sp.

Pahakong DB EP A spheniaceae A splenium cf. phyllitidis

Pahakong DK EP Polypodiaceae Drynaria sp.

Ramania hutan TR A nacardiacea Bouea oppos itifolia

Rasau kalep GV Pandanaceae Pandanus cf. motleyanus

Rotan anak GV Palmae Daemonorops sp.1

Rotan paka GV Palmae Korthals ia sp.1

Tabaras TR Polygalaceae Xanthophyllum discolor

Takasai Takasai TR Sapindaceae Pometia pinnata

A kar kamunda SgL V I Connoraceae Connarus odoratus

Tarantang Tarantang TR Anacardiaceae Campnosperma coriaceum



Similar Genetics 

 
Sungai Lading 

Gene flow (historical) 

Ecological similarity 

 

    Tuanan 

Collecting orangutan feces 

feces --> 
 feces on silica 

Arora et al., 2010; Nietlisbach et al., 2012 

SGL1 

SGL2 

SGL3 

TU1 

TU2 

Orangutan fecal samples 



  200 ha, 7.68 indiv./km2  

 
 

   

   extreme population compression 
 

  945 ha, 4.5 indiv./km2  

    

  

minimal population compression 

SUNGAI LADING TUANAN 

Orangutan Density Estimates 

    



Aerial & Ground Surveys 



Sungai Tunggul 



base camp 

© Sungai Lading Orangutan Project  

Sungai Lading 



Sungai Lading Orangutan Project 
 
 



© M. Bastian, SGL  

© M.Bastian, SGL  



© M. Bastian, SGL  

QuickTime™ en een -decompressor zijn vereist om deze afbeelding  weer te geven.

© Tuanan Orangutan Project 

© Tuanan Orangutan Project 

Q uic k Tim e™  and a
TI FF ( Unc om pr es s ed)  dec om pr es s or

ar e needed t o s ee t his  pic t ur e.

© Tuanan Orangutan Project 

© N.Zweifel, SGL 



ALL DAY Follows (Nest-Nest) 
Sungai Lading:  

2.5yrs, 3,260 hrs focal data 



Diet Traditions in Wild Orangutans  

© M.Bastian 



 

Tuanan  Sungai Lading 

= 68.01, df = 1, P < 0.0001 

Social acquisition of diet, 

followed by individual fine-

tuning via trial-and-error 

learning (possible only in 

intelligent, long-lived species) 

Bastian et al., 2010 

 

Individual diet profiles cluster  

significantly by population 
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rotan pith leaves 

Responses to Fruit Scarcity 

Marshall & Wrangham, 2007;  

Bastian et al., 2010  • •    

Increasing reliance  

on bark, also buys 

better coping with  

selective logging 

inner bark • 

Fallback  
Foods 



Behavioral Variation 
 

= behavior observed 

= behavior not observed (Poisson > 95%)   

= insufficient observation time  

= N/A (based on context of behavior) 

? 
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Individual Class A A A R R R R R R H+ R H+ C H Individual Class C C H A A A A A A C C H+ H H
BERTI AF ? ? ? ? DESY AF ? ? ? ? ? ? ?

DEMI AF ? ? ? ? ? ? ? ? ? INUL AF ? ? ? ? ? ? ? ? ? ? ? ?

KATUNJUNG AF ? ? ? ? ? ? ? ? JINAK AF ?

LALA AF ? ? ? ? ? ? ? ? ? ? ? JUNI AF

WINA AF ? ? ? ? ? ? ? ? ? ? ? KERRY AF ? ?

VELVEETA ImmF ? ? ? ? ? ? ? ? ? ? MINDY AF ?

TINO ImmM ? ? ? ? ? ? ? ? ? ? ? ? ? SUMI AF ? ?

ELVIS AFM ? ? ? ? ? ? ? ? ? KONDOR ImmF ? ? ? ? ? ? ?

SUNI AFM ? ? ? ? ? ? ? ? ? ? ? ? ? LOLO ImmF ? ? ? ? ? ? ? ? ? ?

FRANKLIN UFM ? ? ? ? ? ? ? ? ? ? BUDHI ImmM ? ? ? ? ? ? ? ? ? ? ? ?

IMAM UFM ? ? ? ? ? ? ? ? ? ? NANIO ImmM ? ? ? ? ? ? ? ?

JECKY UFM ? ? ? ? OTIS ImmM ? ? ? ? ? ? ? ? ? ? ?

RHOMA UFM ? ? ? ? ? ? ? ? ? ? ? ADIK NIKO AFM ? ? ? ? ? ? ? ? ? ? ? ?

ALDO AFM ? ? ? ? ? ? ? ? ? ? ? ?

AQIL AFM ? ? ? ? ? ? ? ? ?

BOBO AFM ? ? ? ? ? ? ? ? ? ?

DAYAK AFM ? ? ? ? ? ? ?

FUGIT AFM ? ? ? ? ?

HENK AFM ? ? ? ? ? ? ? ? ?

ISIDOR AFM ? ? ? ? ? ? ? ? ? ? ?

JIMI AFM ? ? ? ? ? ? ? ?

KAY AFM ? ? ? ? ? ? ? ? ? ?

KENTUNG AFM ? ? ? ? ? ? ?

LUWI AFM ? ? ? ? ? ? ? ? ?

NADI AFM ? ? ? ? ? ? ? ? ? ? ?

NIKO AFM ? ? ? ? ? ? ? ? ?

RAMBO AFM ? ? ? ? ? ? ? ?

SULTAN AFM ? ? ? ? ? ? ? ? ? ?

TEJU AFM ? ? ? ? ? ? ? ? ? ? ? ?

UCOK AFM ? ? ? ? ? ? ? ? ? ? ? ? ?

ZEKE AFM ? ? ? ? ? ? ? ? ? ? ? ?

CIPTO UFM ? ? ? ? ? ? ? ? ? ? ? ? ?

EKKO UFM ? ? ? ? ? ? ? ? ? ? ?

GISMO UFM ? ? ? ? ? ? ? ?

OGUN UFM ? ? ? ? ? ? ? ? ? ? ? ?

PREMAN UFM ? ? ? ?

SAMSON UFM ? ? ? ? ? ? ? ? ? ? ? ? ?

WODAN UFM ? ? ? ? ? ? ? ?

YOGA UFM ? ? ? ? ? ? ? ? ? ? ? ?

Local Prevalence at Sungai Lading Local Prevalence at Tuanan 

= behavior observed 

= behavior not observed (Poisson > 95%)   

= insufficient observation time  

= N/A (based on context of behavior) 

? 

Analysis indicates a clustering 

     of cultural behaviors by 

    population: 

 
      = 68.01, df= 1, P < 0.0001  

  



Behavioral Variation 
 

 NEST SMACK  

 THROAT SCRAPE  

 COERCIVE HAND-HOLDING  

  

High local prevalence 

at Tuanan, absent in 

Sungai Lading population 

© K.Odom 

  

Innovations constrained in more 

compressed population due to low 

rates of association/opportunities  

for cultural transmission 



Innovations in Nesting - Tree Selection 

Tarantang 

• Tarantang (Campnosperma coriaceum) 
– preferred by orangutans 

• especially by mothers and infants 

• more so during the mosquito season 

 

Tarantang 
(Campnosperma 

coriaceum) 

Piais 
(Nephelium 
maingayi) 

© M.Bastian 



Leaf Carrying for Nest Building 

Florez, 2007; Bastian, 2008; Largo et al., 2009; Bastian et al., 2012 

© M.Bastian 

- Tarantang & Piais leafy branches carried to other nest sites in same and  

  different tree species   
Use of leaves as mosquito repellant    



QuickTime™ and a
DV - PAL decompressor

are needed to see this picture.



© T. Geurts 





Rainy Season, 2006 



Dry Season, 2006 





Sungai Lading (2005 - 2009) 

© M.Bastian, Sungai Lading 2005 



Sungai Lading (2010) 

© N. Zweifel, Sungai Lading 2010 



Orangutan Habitat Loss Impacts Many Other Species 

© Tuanan Orangutan Project © L. Haag © M. Bastian © Livia Haag 

© M. Bastian © L. Haag  

© Meredith Bastian 

© Nicole Zweifel 



Reasons for Hope 
orangutan bridges 

promising collaborations between zoos &  
conservation organizations such as SOCP  

longterm field research presence 

 



© T. Geurts 

  Partnership between  
  Philadelphia Zoo &  
                      Dr. Seuss 



“Year of the Orangutan” at the Philadelphia Zoo 

• Scout contests 

• Zoo CREW Action Plan 

• K-12 Unless Contest 

• University Prize Challenge 

 

 

 

 

 

 

 

 

 



“Year of the Orangutan” at the Philadelphia Zoo 
• Online Thank You Notes to Companies committed to CSPO by 2015 

  

• Guest Conservation Engagement 
 - 3-D Glasses Distribution 

 - Leaves of Gratitude 

 - Conservation Talks 

 

• Staff Conservation Engagement 

 - “Picture This” Photo Challenge / Zoo 

    Donation to SOCP’s Drone project 

 - Orangutan Field Conservation Seminar Series 

 

• Onsite Sustainability Efforts 

 

• Collaborations between Zoo & 

  - SOCP 

  

  - Seventh Generation 

 

 



Great Ape Trail 



© Lisa Gemmill  

© Eileen Blass, USA Today  



QuickTime™ and a
 decompressor

are needed to see this picture.



Thank You!  

 

FIELD RESEARCH YEAR OF THE  
ORANGUTAN 

http://www.apconf.org/wp-content/uploads/Wenner-Grenlogo-150-x-131.jpg
http://ipb.ac.id/
http://leakeyfoundation.org/
http://www.apconf.org/wp-content/uploads/Wenner-Grenlogo-150-x-131.jpg

