
Quaternary Entomology 

Dispatch 
 
 

 

Page 1 

 
 

1 May 2020 edition 

Editorial 
 
Dear colleagues, 
 
I am pleased to present the latest version of our Newsletter! 
 
In this edition, Phil Buckland and I give you some news about our latest insect-related activities, and Scott 
Cocker (Brock University, Canada), presents an ongoing project analysing dung associated with a mastodon! 
Two of Allison Bain’s students, who have just completed their MA projects both focusing on 
archaeoentomological assemblages from northern forager sites (Labrador Inuit and Alaskan Yupiit) at 
Université Laval, also present their dissertation abstracts. Congratulations Olivier and Thiéfaine on 
completing your degrees! 
 
There are two small changes to the ‘recent publications’ section in this edition:  

1. I have embedded the DOI of publications to their titles, so you can now simply click on the titles 
to be taken directly to the online version of the paper. I hope you will find this useful. 

2. To be able to provide you with a more exhaustive list of recent publications, I have extracted new 
publications from QBIB – A Bibliography for Quaternary Entomology to add to references that 
were sent directly to me by subscribers. Huge thanks to Paul Buckland for his work continuing to 
update this great resource! 

 
I am taking this opportunity to encourage you to join our Facebook group for Quaternary entomologists. 
The group was created to provide a different (instant and more informal) way to share news and questions 
about Quaternary Entomology and to encourage the community, especially the younger ones among us, to 
share their interests, connect together, and support each other. Big thanks again to Nick Schafstall for 
creating the group! 
 
Finally, I want to thank contributors to this edition, without whom this project would not be possible.  
 

Happy reading!  
 
Véro Forbes (veroforbes@gmail.com) 
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News from our colleagues  

News from Sweden 

From Philip Buckland (philip.buckland@umu.se) 
 
Work on SEAD goes on at a steady low level, with monthly data updates, including updates to the Bugs 
dataset (which is still published through the www.bugscep.com website as well). The new SEAD browser 
is online, and now has a dedicated palaeoentomology portal: https://browser.sead.se/palaeo. We have 
had a couple of grants come through related to this, one on making Swedish excavation data public (with 
my part linking in the environmental archaeology), and another as part of the enormous IPERION-HS 
EU infrastructure for Heritage Science. 
  
I have a couple of new beetly publications, both resting on the hard work of others. One on insects NOT 
eating a dead bishop, and the other on the climate and environment of the earliest Hominins in the UK 
(see the Recent Publications section below). 
  
Francesca Pilotto (also Umeå) is working on matching the Bugs taxonomy to the Swedish national 
checklist in the Swedish Biodiversity Data Infrastructure (SBDI) project. She is also trying to sort out the 
many issues with sample dates in Bugs, so that we can give every sample at least a max and min age. This 
will allow for better linking with the modern biodiversity databases and make long-term biodiversity 
studies much easier. All of this will be made openly available once it is ready. We are working on a paper 
describing all of this. 
  
Otherwise I continue to work with Paul Buckland (who also continually updates Bugs and QBIB) and 
Geoffrey Lemdahl on various projects, as well as various other people waiting for results from samples or 
article texts… 
  
As with the rest of you, the coronavirus has shut down our labs, and all teaching is now online. Perhaps 
one advantage is that I am now getting to really know the dermestids as they emerge from the winter in 
our house! Otherwise it’s just boring old Diptera, moths and butterflies out there at the moment. 
  
 

 

News from Canada 

From Véro Forbes (veroforbes@gmail.com) 
 
With access to the lab now being restricted during this Covid-19 crisis, we have had to be creative in the 
PEAT lab. Ivan’s projects changed from a lab-based to a documentary-based thesis. The new plan is for 
the analysis of the samples we collected last summer in northern Labrador to be completed as part of a 
follow-up PhD. I am also looking forward to at least two new students (potentially three!) joining us next 
September (digitally, if not physically – depending on the pandemic’s situation then) to begin Master’s 
projects analysing beetle subfossils from southern Greenland and L’Anse aux Meadows. I will work with 

file:///C:/Users/vforbes/Documents/WORK/Quaternary%20Entomology%20mailing%20list/Quaternary%20Entomology%20Dispatch/2019%20December%20edition/philip.buckland@umu.se
http://www.bugscep.com/
https://browser.sead.se/palaeo
mailto:veroforbes@gmail.com
https://www.mun.ca/archaeology/research/resources/PEAT_lab.php
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my graduate students to provide you with short updates on their respective projects in the next version of 
QED! 
 
As for news, we have been lucky to receive an excellent one a few weeks ago: our project ‘Biocultural and 
archaeological legacies at L'Anse aux Meadows’ has been funded by the Social Sciences and Humanities 
Council of Canada! This is a five-year interdisciplinary and collaborative project, which will involve the 
analysis of beetle remains preserved in a peat bog located east of the Norse ruins at the site. Our hope is 
to document changes in beetle biodiversity over time and to illuminate the role(s) played by Indigenous 
and European people in shaping the local faunas and landscapes.  

Ongoing Research project 

Dung analysis of the East Milford Mastodon: dietary and environmental reconstructions 

By Scott L. Cocker (Department of Earth Sciences, Brock University, 
scottcocker1@gmail.com) 
 

Project collaborators: Michael F.J. Pisaric (Departments of Earth Sciences and of Geography and Tourism 
Studies, Brock University), Francine M.G. McCarthy (Departments of Earth Sciences, Brock University), Jesse C. 
Vermaire (Department of Geography and Environmental Studies, Carleton University), Patrick Beaupre 
(Department of Geography and Environmental Studies, Carleton University) and Les C. Cwynar (Department of 
Biology, University of New Brunswick) 

 
We have been working on reconstructing the diet and local environment associated with the 70 000 – 80 
000-year-old East Milford Mastodon (EMM), an American mastodon (Mammut americanum), from central 
Nova Scotia. The EMM was excavated in 1991 alongside herpetological assemblages, large wood 
fragments, insects, molluscs, and petrified dung and it remains one of the most complete mastodon 
skeletons known from the Maritimes. There have been a few publications, mostly from the late 90’s and 
early 2000’s, which discuss dating of the mastodon and analysis of the herpetological remains (two turtles 
and a frog), but no one has addressed the dung. This presented a great opportunity to further our 
understanding of environmental change in Nova Scotia associated with the onset of the Wisconsinan 
glaciation and the diets of maritime mastodons. The project initially came about to supplement my thesis 
at Brock University, from which I have been testing the use of coprophilous fungal spores as indicators 
of megaherbivore presence from central Yukon Territory lake sediments covering the Pleistocene-
Holocene transition. Here was a chance to look at some actual dung to see what spores, if any, were 
present. Could the browsing feeding ecology of mastodons, in comparison to the grazing of groups like 
the mammoths, affect spore consumption? How would this affect spore preservation and detectability 
within sedimentary archives? These questions became the drivers for this study. 

 
The 50 g dung sample was lithified in a carbonate matrix and subsequently dissolved in HCL until all of 
the organic matter was released. Then, like all of us will be familiar with, I spent hours picking through 
the material and separating out what I could find. Unsurprisingly, this included mostly plants, particularly 
the remains of spruce needles, sedge fruits and birch samaras. However, alongside the plethora of plant 
macrofossils, there were chironomids, a single simuliid, beetles, oribatid mites, freshwater sponges and 

mailto:scottcocker1@gmail.com
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several ambiguous remains of hymenopterans (at least one ant). More detail of the invertebrate fauna will 
hopefully be published later this year. Nevertheless, there were some exciting finds, particularly 
considering the age of the material. Of the 15 beetles recovered, seven were identified to species, four to 
genus and four to family. All taxa are extant in the Maritimes, although not all are currently recorded from 
Nova Scotia. 
 
Some exciting records, in my opinion, are elytral remains of Polygraphus cf. rufipennis (I think this represents 
the earliest record of this taxon from the Maritimes, if not Canada, although please let me know if I am 
wrong,) and the complete head of the anthribid Trigonorhinus sticticus.  
 
In total, 229 chironomid head capsules were recovered, with an assemblage dominated by the genus 
Chironomus, and a total of nine genera were identified. The oribatid mite assemblage was monogeneric, 
represented by the genus Hydrozetes, and the freshwater sponge gemmules were identified as Eunapius cf. 
fragilis (this was also exciting because it is fairly rare for gemmules to preserve). 
 
Overall, this 50 g dung sample produced a diverse fossil assemblage of plant macro remains, 
sporomorphs, non-pollen palynomorphs and invertebrate individuals, which provides a ‘snapshot’ view 
into a period of time seldom analysed from the Maritimes.  
 

Recently completed dissertations 

Portée de l’archéoentomologie dans l’étude des maisons hivernales inuites (période de 
contact à Dog Island, Labrador, 17e et 18e siècles) 
 

[Thesis in French, English title and abstract below] 

Potential and limits of archaeoentomology in the study of Inuit winter houses (contact 
Period at Dog Island, Labrador, 17-18th centuries)   

 
MA dissertation (2020, Université Laval, Département des sciences historiques), by Olivier 
Lalonde (olivier.lalonde.2@ulaval.ca)   
 
Supervised by Drs Allison Bain and James Woollett  

 
An archaeoentomological analysis was conducted on sediment samples collected from three Inuit winter 
houses located at Oakes Bay 1, in the Nain region, Labrador. The analysis’ primary goal is to contribute 
new perspectives to research concerning the reorganization of Labrador Inuit winter houses and winter 
households during the 17th and 18th centuries, a significant period of transition in their history. Secondly, 
the project seeks to explore the potential of archaeoentomology to contribute to archaeology in the Arctic 
and Subarctic regions. Following an in-depth analysis of the ecology of insects collected from Oakes Bay 
1, we conclude that beetle subfossil assemblages from Inuit contexts are not well suited for the study of 
domestic living conditions. Instead, archaeoentomological assemblages were more productively employed 
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to document the use of a variety of food and raw materials in the house, to document site formation and 
to shed light on temporary and permanent abandonment of winter houses, a critical aspect of the 
occupation history of all archaeological sites that is difficult to observe through conventional 
archaeological field methods. 
 

 
 

Modes de vie et pratiques domestiques des Yupiit du sud-ouest de l’Alaska. Analyse 
archéoentomologique de l’habitation semi-souterraine de Nunalleq 
 

 [Thesis in French, English title and abstract below] 

Lifeways and domestic practices of the Yupiit of southwestern Alaska. 
Archaeoentomological analysis of the semi-subterranean dwelling at Nunalleq 

 

MA dissertation (2020, Université Laval, Département des sciences historiques), by Thiéfaine 
Terrier (thiefaine.terrier.1@ulaval.ca)   
 
Supervised by Drs Allison Bain (Université Laval) and Véronique Forbes (Memorial University) 
 

This Master’s thesis examines a Yup’ik semi-subterranean dwelling at Nunalleq (GDN-248), located on the 
delta of the Yukon and Kuskokwim Rivers in southwestern Alaska. The main objective of this study is to 
assess past lifeways of the Yupiit who lived at this village between 1570 and 1670 AD through an 
archaeoentomological approach. Thirteen samples taken from the house floor were analysed and found to 
contain hundreds of beetles (Coleoptera), lice (Phthiraptera) and fleas (Siphonaptera) remains. Their spatial 
distribution provides an understanding of some aspects of Yup’ik daily life, including practices such as 
delousing and the presence of dogs inside the dwelling. Environmental conditions in the house were also 
reconstructed from beetle remains. Local resource harvesting, including that of plants, is also documented. 
Finally, the impact of this hunter-gatherer settlement on the environment is discussed. 

Recent publications 

The following is a combination of references sent by subscribers and extracts from the latest version of QBIB – A 
Bibliography for Quaternary Entomology – compiled by Paul Buckland, Phil Buckland, Russell 
Coope and Jon Sadler. You can find here: https://www.bugscep.com/qbib.html 
 
Adams, M.E. & Jenkins, D.L. (2020) Earliest record of the spinose ear tick, Otobius megnini (Dugès) 
(Ixodida: Argasidae), from the Paisley Caves site (Oregon, USA), with implications for prehistoric human 
ectoparasitism. Journal of Archaeological Science 116: 105114. 
 
Antolín, F. & Schäfer, M. (2020) Insect pests of pulse crops and their management in Neolithic Europe. 
Environmental Archaeology.  
 

https://www.bugscep.com/qbib.html
https://www.sciencedirect.com/science/article/pii/S0305440320300376?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0305440320300376?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0305440320300376?via%3Dihub
https://www.tandfonline.com/doi/full/10.1080/14614103.2020.1713602
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Aubert, C., Djamali, M., Jones, M., Lahijani, H., Marriner, N., Naderi-Beni, A., Sharifi, A., Ponel, P. & 
Gandouin, E. (2019) A major hydrobiological change in Dasht-e Arjan Wetland (southwestern Iran) 
during the late glacial – early Holocene transition revealed by subfossil chironomids. Canadian Journal of 
Earth Sciences 56: 848-856. 
 
Axford, Y., Lasher, G. E., Kelly, M. A., Osterberg, E. C., Landis, J., Schellinger, G. C., Pfeiffer, A., 
Thompson, E. & Francis, D. R. (2019) Holocene temperature history of northwest Greenland – With 
new ice cap constraints and chironomid assemblages from Deltasø. Quaternary Science Reviews 215: 160-172. 
 
Briant, R. M., Bates, M. R., Boreham, S., Cameron, N. G., Coope, G. R., Field, M. H., Hatch, B. M., 
Holmes, J. A., Keen, D. H., Kilfeather, A. A., Penkman, K. E. H., Simons, R. M. J., Schewenninger, J.-L., 
Wenban-Smith, F. F., Whitehouse, N. J. & Whittaker, J. E. (2019). Early Ipswichian (last interglacial) sea 
level rise in the channel region: Stone Point Site of Special Scientific Interest, Hampshire, England. 
Proceedings of the Geologists' Association 130: 1-26. 
 
Carruthers, W. J. & Smith, D. N. 2020. Mineralised plant and invertebrate remains. A guide to the identification of 
calcium phosphate replaced remains. Swindon, Historic England. 
 
Engels, S., Medeiros, A. S., Axford, Y., Brooks, S. J., Heiri, O., Luoto, T. P., Nazarova, L., Porinchu, D. 
F., Quinlan, R. & Self, A. E. (2020) Temperature change as a driver of spatial patterns and long-term 
trends in chironomid (Insecta: Diptera) diversity. Global Change Biology 26: 1155-1169. 
 
Fägerström, C., Buckland, P. I., Lemdahl, G., Karsten, P., Lagerås, P., & Manhag, A. (2020). Insects and 
other invertebrate remains from the coffin of a 17th century bishop in Lund Minster, S Sweden. Journal of 
Archaeological Science 31.  
  
Farjon, A., Horne, D. J., Parfitt, S. A., Buckland, P. I., & Lewis, M. D. (2020). Early Pleistocene conifer 
macrofossils from Happisburgh, Norfolk, UK, and their environmental implications for early hominin 
occupation. Quaternary Science Reviews 232.  
 
Fletcher, T. L., Csank, A. Z. & Ballantyne, A. P. (2019). Identifying bias in cold season temperature 
reconstructions by beetle mutual climatic range methods in the Pliocene Canadian High Arctic. 
Palaeogeography, Palaeoclimatology, Palaeoecology, 514: 672-676. 
 
Giordani, G., Erauw, C., Eeckhout, P. A., Owens, L. S. & Vanin, S. (2020) Patterns of camelid sacrifice at 
the site of Pachacamac, Peruvian Central Coast, during the Late Intermediate Period (AD1000–1470): 
Perspectives from funerary archaeoentomology. Journal of Archaeological Science 114: 105065. 
 
Gouw-Bouman, M. T. I. J., Van Asch, N., Engels, S. & Hoek, W. Z. (2019) Late Holocene ecological 
shifts and chironomid inferred summer temperature changes reconstructed from Lake Uddelermeer, the 
Netherlands. Palaeogeography, Palaeoclimatology, Palaeoecology 535: 109366.  
 
Green, W., Schirmer, R. C. & Billeck, W. T. (2019) Plant remains and associated insects from the 
Millipede site (13ML361), a burned earthlodge in southwest Iowa. Plains Anthropologist 65 (253): 43-76. 
 

https://www.nrcresearchpress.com/doi/abs/10.1139/cjes-2018-0256
https://www.nrcresearchpress.com/doi/abs/10.1139/cjes-2018-0256
https://www.sciencedirect.com/science/article/abs/pii/S0277379119302021
https://www.sciencedirect.com/science/article/abs/pii/S0277379119302021
https://www.sciencedirect.com/science/article/abs/pii/S0016787818300312
https://www.sciencedirect.com/science/article/abs/pii/S0016787818300312
https://historicengland.org.uk/images-books/publications/mineralised-plant-and-invertebrate-remains/
https://historicengland.org.uk/images-books/publications/mineralised-plant-and-invertebrate-remains/
https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.14862
https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.14862
https://doi.org/10.1016/j.jasrep.2020.102299
https://doi.org/10.1016/j.jasrep.2020.102299
https://doi.org/10.1016/j.quascirev.2019.106115
https://doi.org/10.1016/j.quascirev.2019.106115
https://doi.org/10.1016/j.quascirev.2019.106115
https://www.sciencedirect.com/science/article/abs/pii/S0031018218306734
https://www.sciencedirect.com/science/article/abs/pii/S0031018218306734
https://www.sciencedirect.com/science/article/pii/S0305440318305818?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0305440318305818?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0305440318305818?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S003101821930402X
https://www.sciencedirect.com/science/article/pii/S003101821930402X
https://www.sciencedirect.com/science/article/pii/S003101821930402X
https://www.tandfonline.com/doi/full/10.1080/00320447.2019.1585409
https://www.tandfonline.com/doi/full/10.1080/00320447.2019.1585409
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Hill, T. C. B., Hill, G. E., Brunning, R., Banerjea, R., Fyfe, R. M., Hogg, A. G., Jones, J., Perez, M. & 
Smith, D. N. (2019) Glastonbury Lake Village revisited: A multi-proxy palaeoenvironmental investigation 
of an Iron Age wetland settlement. Journal of Wetland Archaeology 18: 115-137. 
 
Jones, S., Allison, E. P., Campbell, E., Evans, N., Mighall, T. & Noble, G. (2020) Identifying social 
transformations and crisis during the Pre-Monastic to Post-Viking era on Iona: new insights from a 
palynological and palaeoentomological perspective. Environmental Archaeology.  
 
Kotrys, B., Płóciennik, M., Sydor, P. & Brooks, S. (2020) Expanding the Swiss-Norwegian chironomid 
training set with Polish data. Boreas 49: 89-107. 
 
Loni, A., Fornaciari, A., Canale, A., Giuffra, V., Vanin, S. & Benelli, G. (2019). Insights on funeral 
practices and insects associated with the tombs of King Ferrante II d’Aragona and other Renaissance 
nobles. Journal of Medical Entomology 56: 1582-1589. 
 
Luoto, T. P., Kotrys, B. & Plóciennik, M. (2019) East-European chironomid-based calibration model for 
past summer temperature reconstructions. Climate Research 77: 63-76. 
 
McKeown, M. M., Caseldine, C. J., Thompson, G., Swindles, G. T., Ivanovic, R. F., Roland, T. P., Valdes, 
P. J. & Potito, A. P. (2019) Complexities in interpreting chironomid-based temperature reconstructions 
over the Holocene from a lake in Western Ireland. Quaternary Science Reviews 222: 105908. 
 
Möller, P., Benediktsson, Í. Ö., Anjar, J., Bennike, O., Bernhardson, M., Funder, S., Håkansson, L. M., 
Lemdhal, G., Licciardi, J. M., Murray, A. S. & Seidenkrantz, M.-S. (2019) Data set on sedimentology, 
palaeoecology and chronology of Middle to Late Pleistocene deposits on the Taimyr Peninsula, Arctic 
Russia. Data in Brief 25: 104267.  
 
Parker, A. (2019) Curing with creepy crawlies: a phenomenological approach to beetle pendants used in 
Roman magical and medicinal practice. Theoretical Roman Archaeology Journal 2: 1-16. 
 
Plikk, A., Engels, S., Luoto, T. P., Nazarova, L., Salonen, J. S. & Helmens, K. F. (2019) Chironomid-
based temperature reconstruction for the Eemian Interglacial (MIS5e) at Sokli, northeast Finland. Journal 
of Paleolimnology 61: 355-371. 
 
Pradelli, J., Rossetti, C., Tuccia, F., Giordani, G., Licata, M., Birkhoff, J. M., Verzeletti, A. & Vanin, S. 
(2019) Environmental necrophagous fauna selection in a funerary hypogeal context: The putridarium of 
the Franciscan monastery of Azzio (northern Italy). Journal of Archaeological Science: Reports 24: 683-692. 
 
Pucu, E., Lemos, E. R. S., Rozental, T., Ogrewalska, M., Chame, M., Silva, J. R. & Leles, D. (2019) 
Identification of arthropods by Polymerase Chain Reaction as probes for infection diseases in 
experimental coprolites. Journal of Parasitology 105: 133-134. 
 
Robson, H. J., Jones, V. J., Hilton, G. M., Brooks, S., Sayer, C. D. & Douse, A.(2019) Combined 
palaeolimnological and ecological approach provides added value for understanding the character and 
drivers of recent environmental change in Flow Country lakes. Mires and Peat 23: 1-22 
 

https://www.tandfonline.com/doi/full/10.1080/14732971.2018.1560064
https://www.tandfonline.com/doi/full/10.1080/14732971.2018.1560064
https://www.tandfonline.com/doi/full/10.1080/14614103.2020.1713581
https://www.tandfonline.com/doi/full/10.1080/14614103.2020.1713581
https://www.tandfonline.com/doi/full/10.1080/14614103.2020.1713581
https://onlinelibrary.wiley.com/doi/abs/10.1111/bor.12406
https://onlinelibrary.wiley.com/doi/abs/10.1111/bor.12406
https://academic.oup.com/jme/article-abstract/56/6/1582/5528168?redirectedFrom=fulltext
https://academic.oup.com/jme/article-abstract/56/6/1582/5528168?redirectedFrom=fulltext
https://academic.oup.com/jme/article-abstract/56/6/1582/5528168?redirectedFrom=fulltext
https://www.int-res.com/abstracts/cr/v77/n1/p63-76/
https://www.int-res.com/abstracts/cr/v77/n1/p63-76/
https://www.sciencedirect.com/science/article/abs/pii/S0277379119303105?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0277379119303105?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352340919306213?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352340919306213?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352340919306213?via%3Dihub
https://traj.openlibhums.org/articles/10.16995/traj.363/
https://traj.openlibhums.org/articles/10.16995/traj.363/
https://link.springer.com/article/10.1007/s10933-018-00064-y
https://link.springer.com/article/10.1007/s10933-018-00064-y
https://www.sciencedirect.com/science/article/pii/S2352409X18307740
https://www.sciencedirect.com/science/article/pii/S2352409X18307740
https://www.ncbi.nlm.nih.gov/pubmed/30807730
https://www.ncbi.nlm.nih.gov/pubmed/30807730
http://mires-and-peat.net/media/map23/map_23_09.pdf
http://mires-and-peat.net/media/map23/map_23_09.pdf
http://mires-and-peat.net/media/map23/map_23_09.pdf
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Tóth, M., Van Hardenbroek, M., Bleicher, N. & Heiri, O. (2019) Pronounced early human impact on 
lakeshore environments documented by aquatic invertebrate remains in waterlogged Neolithic settlement 
deposits. Quaternary Science Reviews 205: 126-142. 
 
Tsukagoshi, M., Sawada, K. & Akimoto, S. (2019) A fossil aphid gall from the middle Pleistocene 
sediment in Hyogo Prefecture, western Japan. Entomological Science 22: 270-274. 
 
Schafstall, N., Kuosmanen, N., Fettig, C. J., Knižek, M. & Clear, J. L. (2020) Late Glacial and Holocene 
records of tree-killing conifer bark beetles in Europe and North America: Implications for forest 
disturbance dynamics. The Holocene.  
 
Smith, D., Hill, G., Kenward, H. & Allison, E. (2020) Development of synanthropic beetle faunas over 
the last 9000 years in the British Isles. Journal of Archaeological Science 115: 105075. 
 
Ursenbacher, S., Stötter, T. & Heiri, O. (2020) Chitinous aquatic invertebrate assemblages in Quaternary 
lake sediments as indicators of past deepwater oxygen concentration. Quaternary Science Reviews 231: 
106203. 
 
Zhang, T. & Elias, S. A. (2019) Holocene palaeoenvironmental reconstruction based on fossil beetle 

faunas from the Southern Altai region, north‐west China. Journal of Quaternary Science 34 (8): 592-602. 
 
Zinovyev, E. V., Borodin, A. V., Kotov, A. A. & Korkin, S. E. (2019) Palaeoenvironment of MIS5 in the 
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