




EARLY PEOPLING OF THE PHILIPPINE ARCHIPELAGO

SOUTHEAST ASIA DURING THE “ICE AGE“

Lower sea levels exposed large landmasses

Huxley’s Line divides Southeast Asia into the 
mainland/shelf and the oceanic region, Sundaland 
and Wallacea 

Palawan is part of the Sunda region, fauna and flora 
are closely related to the mainland

Most parts of the Philippines were never connected 
to the mainland and sea crossing was necessary
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SOUTHEAST ASIA DURING THE “ICE AGE“

Lower sea levels exposed large landmasses

Huxley’s Line divides Southeast Asia into the 
mainland/shelf and the oceanic region, Sundaland 
and Wallacea 

Palawan is part of the Sunda region, fauna and flora 
are closely related to the mainland

Most parts of the Philippines were never connected 
to the mainland and sea crossing was necessary

Modern humans crossed Huxley’s Line into the 
Philippines probably over 40,000 years ago

Experienced a different environment and a unique 
endemic fauna found nowhere else in the world
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Mindoro Archaeology Project since 2010

The limestone formations in the southern end of Mindoro 
and the island of Ilin are the main areas for our fieldwork

Ilin and Mindoro are today separated by the narrow Ilin Strait

Main sites on Ilin are Bubog 1 and Bubog 2

Ilin Island

Mindoro

SOUTHERN MINDORO: CLOSEST TO HUXLEY’S LINE

Cansubong Caves
Bilat Cave



Bubog 1: 

Rockshelter and Cave overlooking Ilin Strait

Disturbed by treasure hunter diggings

Exposed a stratified shell midden

BUBOG 1 ROCKSHELTER ON ILIN ISLAND



BUBOG 1 ROCKSHELTER ON ILIN ISLAND

Excavation cleaned, straightened and connected three treasure hunter pits



Changes in Mollusca reflect changes in sea level and environment

BUBOG 1 ROCKSHELTER ON ILIN ISLAND

Composite stratigraphic profile: Shift from deeper dwelling marine seashells 
(e.g. Nautilus) in the upper layers to dominantly mangrove dwellers (e.g. 
Batissa sp.) and estuarine shells (Geloina coaxans) in the lower layers

Bubog 1: 

Nine layers identified within the shell midden 

Shell midden dated to between 4,000 - 35,000 BP

2 m of older terrestrial deposits below: Artefacts, fish bones



Bubog 2: 

Undisturbed deposits

Hearths and pottery in the
subsurface layer

Shell midden deposits underneath, 
lithic and shell artefacts

Consistent 14C chronology from
1500 AD until c. 11,000 BP

Rockfall in the lower part

BUBOG 2 ROCKSHELTER



Two more sites investigated:

Cansubong Cave at the northern coast of Ilin

Bilat Cave in Sta. Teresa, mainland of Mindoro

Both sites located just above sea level

CANSUBONG AND BILAT CAVES

Mindoro
Cansubong

Bilat Cave

Holocene shell midden

Occupation record from present 

until Last Glacial Maximum

Cansubong Cave

Disturbed burials

Potential for shell midden 

and prehistoric occupation

Ilin Island

Bilat Cave
Bilat Cave

16

285-1 cal. BP

13754-13561 cal. BP

8815-8573 cal. BP (97%) 

8190-8042 cal. BP

21252-20745 cal. BP 
21810-21289 cal. BP 

Pawlik & Piper, 2019; Pawlik, 2023

Occupation during LGM and Terminal Pleistocene – complementing the Bubog chronology



FINDINGS: MARINE VERTEBRATE FAUNA



(Boulanger et al., 2019)

High diversity of taxa

Mostly coral reef fishes throughout the shell 
midden. Pelagic fishes in lower layers

Strategies for inshore and pelagic fishing

FINDINGS: MARINE VERTEBRATE FAUNA



USE OF PUFFERFISH TOXIN

• Charred Diodontidae spines and remains recovered from Bubog I & II and Bilat Cave 
• MNI of 154: Not an accidental bycatch 
• Poison (Tetrodotoxin - TTX) extracted and used for hunting? 
• Consumption of their edible parts?
• Or both, as such a knowledge of preparation would imply a capacity of securely isolating the poison

Child holding a pufferfish in his 
hands. Bubog Cove, Ilin Island

Diodon holocanthus (longspined porcupinefish), dermal spines 
of Diodon sp. and skeleton of D. holocanthus

Burnt premaxilla of Diodon 
hystrix and dermal spines of 
Diodontidae from Bubog I

Boulanger et al., 2023b

In-depth knowledge of the marine fauna



Illustration by Larry Porter, ARAS

Pebbles with waisted modifications from Bubog 1 and 2: Net/trap sinkers for inshore fishing

Demonstrate ingenuity and resourcefulness of prehistoric fishers

FINDINGS: FISHING TECHNOLOGY

Fish traps for sale along Flores Ave., Dumaguete City



Fishing gorge from Anaro 3, Batanes c. 2500 BP

Bone fishing gorge fragment from Bubog 1, 
Layer 10 (>33 kya)

FINDINGS: FISHING TECHNOLOGY

Modern-day fishing gorge
survivalistprepper.net

Bead made of Requiem Shark vertebra 
Terminal Pleistocene of Bilat Cave

Associated with fish remains: Fragment of a fishing gorge

Fishing gorge likely employed as lure-and-hook mechanism

Bait fishing of large carnivorous fish in the open sea over 30,000 years ago  

Similar design as Late Holocene fishing gorges 

Remains of Requiem shark in the lower layers of Bubog 1

Pawlik et al., 2025



• Sus oliveri (around 98%)

• Bubalus mindorensis

• Rusa marianna

• Cervus alfredi

No domesticated animals recorded

FINDINGS: TERRESTRIAL VERTEBRATE FAUNA

Crateromys paulus

Remains of various land animals in the sites. Pufferfish toxin used for hunting terrestrial fauna? 

Endemic species of Mindoro

Pawlik et al. 2014; Pawlik & Piper 2019

Monitor lizards   Snakes

Ilin Island Cloudrat - First fossil evidence of an extinct cloud rat 
(Crateromys paulus) endemic to Ilin Island (Reyes et al. 2017)



Bubog, Ilin Island: Analysis of macrobotanical remains from Bubog 1 and Bubog 2

Fragments  of charred wood, woody vines, pili nuts, purple yam

Early plant management: Used as food resource, fuel, glue, and as raw materials

PLANT USES IN ISLAND ENVIRONMENTS

Family Sapotaceae
Palaquium sp.

Family Dipterocarpaceae: Shorea sp., Vatica sp., Dipterocarpus sp.

Canarium hirsutum 
10,760-11,100 cal BP 

Dioscorea alata 
(Ube, Purple Yam)
> 7500 cal BP Annonaceae (Artabotrys suaveolens)

Entada sp (Entada phaseoloides)

Mineralized cf. Tetracera sp. (T. scandens)

Pawlik et al., 2014; Carlos et al., 2018

Utilization and management of various useful plants. Vines used for cordage and fibre craft?



Few intentionally flaked stone tools

Igneous pebbles and fragments thereof

Scars, fractures and pitted surfaces indicate 
use as hammers 

Correspond with the breaks and openings on 
the large marine shells

Modern hammerstone: courtesy of Rey Deyta

Fractures caused by impact

Pebble fragments 
recycled and used 
as ‘ad hoc’ tools

(Fuentes & Pawlik 2020)

Multifunctionality: Pebbles used as hammers, net-sinkers and ad hoc tools

LITHIC TOOL USE



Variety of shell tools excavated in the Mindoro sites. Directly Radiocarbon-dated to as early as 33,000 BP
Flaking and grinding manufacturing techniques applied 

Flaked Tridacna, Conus and Geloina artefacts from Bubog 1 and 2 
(Pawlik et al. 2025)

Bubog 1, Layer 9: Geloina coaxans artefacts with microwear traces
(Villamiel 2018)

Shell tools complemented lithic tools or even replaced them

SHELL TECHNOLOGY



Edge-ground Tridacna adze from Bubog 1, c. 7250-7550 cal. BP
(Pawlik et al. 2015)

SHELL TECHNOLOGY CONNECTING ISEA AND NEAR OCEANIA

O’Connor et al. 2024
Shell adzes associated with boat building

Bilat Cave

Bubog 2
Pawlik 2021



After Neri et al., 2015

Obsidian artefacts found in Late Pleistocene Layers 9 and 10 of Bubog 1 (> 30ka cal. BP)  

P-XRF spectrometry: Similar elemental signatures of Terminal Pleistocene/Early Holocene Obsidian 
flakes from Ille Cave in N-Palawan, and Obsidian artefacts from Holocene open sites in Alegria, Cebu

Exotic material: No obsidian sources in Palawan, Mindoro and Cebu

Exploitation of a shared distant source of currently unknown location

Obsidian artefacts suggest cultural linkages between distant islands

OBSIDIAN: CONNECTING ISLANDS AND MARITIME INTERACTION



AMS 14C date on tooth enamel: Minimum age of  4843 – 4704 cal BP (corr. c. 5200 cal BP)

Tightly flexed position of the body
No grave goods included
Burial bedded and covered with stone slabs 

(AI: A. Valera; Pawlik et al., 2019)

FLEXED BURIAL IN BUBOG 1 

Organized burial practices



Bubog 1 extends the geographic range of flexed burials to the north-east

FLEXED BURIAL TRADITIONS ACROSS SOUTHEAST ASIA

Flexed burials across Mainland and Island 

Southeast Asia as far as Eastern Moluccas  

Their distribution suggests spread and 

diversification in social and ideological thought 

from the Mainland into Island Southeast Asia



Conclusion

• Mindoro a stepping-stone for human migration into the Philippines

• Archaeological record of Mindoro suggest presence of modern humans in the Wallacean part 
of the Philippines for 35,000 years, and likely earlier

• Rapid climate and environmental changes in the late Pleistocene and early/mid Holocene 
triggered significant technological innovation and social change

• Increasing adaptation to island and coastal environments

• New organic and inorganic technologies, sophisticated fishing strategies, expanded maritime 
interaction and connection

• The Philippines have acted as a conduit for the movements of people, material culture and 
ideas between the islands of Southeast Asia

• Various findings link the Philippines to a maritime network spanning from the SE-Asian 
mainland to the Wallacean islands and as far as Near Oceania

• Successful adaptation to coastal and marine environments and efficient use of a multitude of 
resources, perhaps in the sense of Marshall Sahlins’ (1966) ‘original affluent society’



Thank you!

Chronology and Ecology of Early 
Islanders in the Philippines: The 
Mindoro Archaeology Project

The prehistoric Bilat Cave shell 
assemblages in Mindoro Island, 
Central Philippines
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