
HAL Id: hal-02823216
https://hal.science/hal-02823216v1

Submitted on 12 Jun 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License

A new archaeo-entomological approach from insect
remains found in Newcaledonian cave-dwelling guanos.

J. Rollin, Anne-Marie Sémah, R. Garrouste, Denis Wirrmann

To cite this version:
J. Rollin, Anne-Marie Sémah, R. Garrouste, Denis Wirrmann. A new archaeo-entomological approach
from insect remains found in Newcaledonian cave-dwelling guanos.. 5TH Young Natural History
Scientists’ Meeting, Mar 2018, Paris, France. . �hal-02823216�

https://hal.science/hal-02823216v1
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr


A new archaeo-entomological approach from insect remains 

found in Newcaledonian cave-dwelling guanos  
Jérémy ROLLIN1,2, Anne-Marie SÉMAH1,3, Romain GARROUSTE2, & Denis WIRRMANN3 

Email Adress : jeremy.rollin@edu.mnhn.fr  

Hama  

Taxonomic identification  

Metabarcoding 

Short-Wave InfraRed 

spectroscopy 

Methods 

ROLLIN  J.,  2017.  Études  paléoenvironnementale  et  paléoclimatique  à  partir  de  restes d’insectes  retrouvés  dans  le  guano  de  Nouvelle-Calédonie  :  caractérisation,  taxonomie et recherches  

méthodologiques. Archéologie et Préhistoire. 2017. 109p. https://dumas.ccsd.cnrs.fr/dumas-01560633 

SÉMAH A.-M., ROLLIN J. & WIRRMANN D., 2017.  Study of Guano from New Caledonia. MedPalyno 2017 (APLE-GPPSBI-APLF) Symposium, Barcelona 4-6 September 2017, Poster. 

WIRMANN  D.,  SÉMAH  A.-M.,  MENDEZ-MILLAN  M.  &  SCHMIDT  S.,  2015. Signification environnementale du contenu pollinique de guano de salanganes et de microchiroptères  :  grottes  de  Lifou 

–  Iles  Loyauté,  Nouvelle  Calédonie.  XXIVème Symposium de l’Association des Palynologues de Langue Française (APLF), Pontarlier, 14-16 septembre 2015, comm.  16 septembre 2015, comm.   

WIRMANN  D.,  SÉMAH  A.-M.,  MENDEZ-MILLAN  M.  &  SCHMIDT  S., 2016. Signification environnementale de guano de salanganes et chiroptères de Nouvelle-Calédonie. 2016 Poster. Colloque Q10  

AFEQ - CNF INQUA, « Paléoclimats et environnements quaternaires ». Quoi de neuf sous le soleil ? Bordeaux, 16-18 Février 2016, Abstracts p.47.  

WIRRMANN D., SEMAH A.-M., MENDEZ-MILLAN M., SCHMIDT S., BOISSENIN M., BOUCHER  H.,  BOULOUBASSI  I,  BRESCIA  F.,  CETIN  F.,  DJOUAREV  I.,  et  KLEIN V., 2017.  Signification 

environnementale  de  guano  de  salanganes  et  de  chiroptères  de Nouvelle-Calédonie.  Premiers  résultats.  Quaternaire,  28,  3  :  401-412.  DOI : 10.4000/quaternaire.8345  

1 HNHPN-MNHN UMR 7194, 1 rue René Panhard, 75013 PARIS, France. 2 ISYEB-MNHN UMR 7205, 45 rue Buffon-CP50, 75005 PARIS, France, 3 LOCEAN-IPSL UMR 7159, IRD-Sorbonne Universités, BONDY 

Typical signature of  insect chitin in the 

 infrared spectrum ( Hak1 62-63) 

HAK1 51-52 

Hama surface sampling (HA3) – 11/11/2012 

Entomological versus palynological data  

PROJECTS : http://www.observatoire-gops.org/en/caid  

GUACAMOLÉ : GUAno, Carbonate karstiques, Alcanes analyses MOLÉculaires) INSU – EC2CO – BIOHEFECT 

CAID – GOPS 2013 : Chiroptères, Analyse Isotopique de leur Diète 
• Location sample: Guano core HAK1 (95cm long) was retrieved in HAMA CAVE, which lies on the 

southernmost part of the coralline Lifou Island (New Caledonia, Loyalty Islands). 

• Climate: Two main seasons: cool and dry from May to September ; wet and warm from November to April. 

The El Niño Southern Oscillation (ENSO mode) controls the main interannual climate variability, with lower 

rainfall than average during El Niño years and higher during La Niña years. 

• Vegetation: Tropical rain forest and/or savanna on clayey soils (Terra rossa) produced by the weathering of 

limestone. 

 

• Why this study ? Insects which feed on chosen flowers are eaten by Collocalia spondiopygia, diurnal and 

insectivorous swiftlets. Therefore, the insect remains and pollen content preserved in their guano give useful  

information about the current environmental conditions. By refining the calibration with climatic parameters, 

it will be hence possible to use the guano piles as palaeoenvironmental and paleoclimatic archives. 

 

• Entomological bias: Insects are used as bioindicators but the study faces several difficulties: the significant 

fragmentation of the entomological remains and the New caledonian species not listed or poorly documented.  
 

Molecular analyzes allow to reveal DNA presence up to 

70 cm deep in the swiftlet's guano pile. DNA 

sequencing is currently in progress, but it has already 

allowed the identification of  several arthropods such as 

Salticidae, Pteromalidae (Toxeumorpha nigra...),… 

There are chemical differences 

between the layers of the guano 

pile (two main differences in the 

PCA).  Unfortunately, at this 

stage they remain difficult to 

determine precisely. However,  

this type of analysis is valuable 

to attest to the presence of 

chitin in a fossil sediment. 

Taxonomic identification of insect remains provides a 

quantitative and qualitative approach to entomofauna at 

a given time. Despite the great diversity of insects eaten 

by the swiftlets (1038 insect remains, 54 taxa identified) 

the most represented preys are winged ants, Chalcidoidea 

and Coloptera (above all weevils). 

These data are correlated with palynological data to 

tentatively precise the timing of the flowering periods as 

their seasonality.  

 

The pollinisation of Ficus, in particular, underlines the 

link between flowers and insects, especially 

Pteromalidae and Agaonidae.  
 

 The results highlight ecological preferences, vulnerability and resilience time of some insects taxa in relationship with ENSO mode.  

 Hymenoptera are more sensitive to the dryness (El Niño periods), while some Coleoptera are better represented during wetter episodes (La Niña periods). 
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