ICG2022-37
https://doi.org/10.5194/icg2022-37
10th International Conference on Geomorphology
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

A 22,000-year tephrostratigraphy record of unidentified volcanic
eruptions from Ternate and Tidore islands (North Maluku,
Indonesia)
Audrey Faral1, Franck Lavigne1,2,3, Bachtiar Mutaqin4, Fatima Mokadem2, Rahim Achmad5, Rohima
Wahyu Ningrum5, Pierre Lahitte6, Danang Sri Hadmoko4, and Estuning Tyas Wulan Mei4
1

Université Paris 1 Panthéon-Sorbonne, 1 place du Panthéon, 75005 Paris, France (audrey.faral@lgp.cnrs.fr)

2

Laboratoire de Géographie Physique, UMR 8591 CNRS, 1 place Aristide Briand, 92195 Meudon, France.

3

Institut Universitaire de France, 1 rue Descartes, 75005 Paris, France.

4

Universitas Gadjah Mada, Faculty of Geography, Bulaksumur, 55281 Yogyakarta, Indonesia.
Ternate Khairun University Kampus I (UNKHAIR), Jl. Bandara Babullah, Akehuda, Ternate Utara, Kota Ternate, 97728 Maluku

5

Utara, Indonesia
6

UMR GEOPS, Université Paris-Saclay, CNRS, Orsay, 91405, France

Studying past eruptions provides a unique opportunity to improve understanding of volcanic
hazards, especially in Indonesia, where volcanic eruptions are frequently deadly and destructive. As
part of a recent approach to identifying and characterizing past volcanic events, we present the first
reconstruction of the eruptive history of the Ternate and Tidore Islands (North Maluku, Indonesia)
for the last 22,000 years cal. BP. This interdisciplinary study (geomorphology, tephrochronology,
sedimentology, geochronology, geochemistry) consists of the first stratigraphic and chronological
continuum from eruptive deposits established in a set of fifteen sections in Ternate, Tidore and
Maitara islands. Sedimentological and geochemical data from tephrostratigraphy studies and
radiocarbon dating suggest that these islands experienced at least four major explosive events from
c. 22,000 to 740 years cal. BP. The earliest event is a Plinian eruption leading to the caldera
formation of Telaga volcano on the island of Tidore, c. 22,000–17,500 cal. BP. The Gamalama
volcano on Ternate, whose current eruptive activity is essentially strombolian or phreatomagmatic,
experienced as well a pumice eruption dated to c. 18,000 cal BP. A third event dated to c.
14,500-13,000 cal. BP, associated with a succession of abundant pyroclastic deposits of scoria,
pumice, and ash, is related with the phreatomagmatic eruption at the origin of the formation of the
Ngade maar on Ternate Island. Although no eruptions of Kie Matubu volcano on Tidore Island have
been filled out by people since their presence in the region from the 16th century, this survey
identifies two late Holocene eruptions, c. 2500 cal BP and 740 cal BP. This chronostratigraphic
framework from the late Pleistocene to recent eruptions in North Maluku region provides new
perspectives in managing predictive and warning information for potential eruptions that may occur
on these small, vulnerable volcanic islands in the future.
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