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Irish Isotope Research Group Meeting                                             

24th-25th September 2015                                                                            

Trinity College Dublin & National Museum of Ireland 
 

Thursday 24th September, Haughton Lecture Theatre, Museum 

Building, TCD  
 

10:45-11:00 Quentin Crowley. Introduction and welcome.  

11:00-11:45 Janne Blichert-Toft, F. Albarède. The new Lyon database of Pb isotopes 

in European and Circum-Mediterranean ores. 

11:45-12:30 Jane Evans. The application of Pb isotopes as a cultural fingerprint in 

human migration studies.  

12:30-14:00 Lunch, Group Photo & Poster Session. 

14:00-14:45 Paul Szpak. Isotopic Explorations into Human Ecodynamics in Coastal 

Environments. 

14:45-15:00 Svetlana V. Svyatko, Paula J. Reimer. New Data for the Freshwater 

Reservoir Effects in the Prehistoric Sites of the Eurasian Steppe. 

15:00-15:15 Break. 

15:15-16:00 Janet Montgomery, Jacqueline Towers, Jane Evans. Identifying sheep 

transhumance and mobility - lessons from an isotopic study of known modern 

analogues. 

16:00-17:00 Elise Alonzi, Quentin Crowley, Niamh Daly, Thomas Kador, Saskia 

Ryan, Christopher Snoeck, Jacqueline Cahill Wilson. Connecting the Baseline: 

Applying Strontium Isotopes (87Sr/86Sr) to Irish Archaeological Research. 

https://iirg.wordpress.com/
http://www.museum.ie/en/homepage.aspx
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Irish Isotope Research Group Meeting                                             

24th-25th September 2015                                                                            

Trinity College Dublin & National Museum of Ireland 
 

Friday 25th September, Haughton Lecture Theatre, Museum 

Building, TCD (morning) & The National Museum's Collections 

Resource Centre, Swords (after lunch) 
 

10:30-11:30 Dan Bradley. The best bones and ancient European genomics. 

11:30-12:00 Laureen Buckley. Human Remains in Irish Archaeology. 

12:00-13:00 Open discussion on the future of the IIRG, funding, meetings, 

publications and collaboration opportunities. 

13:00-14:00 Lunch Break. 

14:00-17:00 Tour of the National Museum Collection Resource Centre, 

Swords (transport arranged). Andy Halpin & Nessa O’Connor. 

 

  

https://iirg.wordpress.com/
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The new Lyon database of Pb isotopes in 

European and Circum-Mediterranean ores 

J. Blichert-Toft, F. Albarède 
Ecole Normale Supérieure de Lyon, Laboratoire de Géeologie de Lyon, CNRS UMR 5276, 
46 Allée d’Italie, 69007 Lyon, France (jblicher@ens -lyon.fr) 
 

Abstract 
We have compiled Pb isotope compositions from the literature of >6800 European sulphide ores and several 

dozen granitic K-feldspars. The compilation includes the Oxford OXALID database, which has been used widely in 

archaeology, the national Swedish, Norwegian, and Finnish databases, and samples from North Africa and 

Turkey. The database is restricted exclusively to TIMS and MC-ICP-MS data and to samples with 204Pb 

measurements to ensure 3D Pb isotope space. All the data have been geolocated sample by sample using 

information from the original literature and Google Earth. The 206Pb/204Pb, 207Pb/204Pb, and 208Pb/204Pb data and 

their literature sources are listed in an excel spreadsheet together with calculated geochemically and 

geologically informative parameters, which are the Pb model ages (Tmod) and the model 238U/204Pb 

(),232Th/204Pb, and 232Th/238U () ratios. To best visualize the data, they have been averaged over 0.5° degree 

cells and plotted on geographic maps using public-domain GMT software. Each map of either raw Pb isotope 

ratios or geochemically and geologically informed parameters is searchable for correspondence with a specific 

spreadsheet. This database, which for the first time assembles the numerous Pb isotope data sets that have 

been produced over the past many decades, has potential applications to crustal and lithospheric dynamics and 

tectonics, the environment (soil and air pollution), geoarchaeology and paleoenvironment, archaeology (artefact 

provenancing, trade routes, and archeometry), and forensics. For the IIRG Dublin Research Meeting, we will 

present the specifics of the Pb isotope database, show some of the maps that can be produced from it, and, in 

the spirit of the conference theme, focus mainly on the value of Pb isotopes as a useful provenance tool in 

archeometry and geoarchaeology. Pertinent to the purpose of archaeological provenancing, the 238U/204Pb 

(),232Th/204Pb, and 232Th/238U () maps show pronounced contrasts between Southern and Northern Europe and 

the Baltic Shield defining coherent and well-delineated geochemical provinces. In terms of Pb model ages, the 

Variscan (=Hercynian) domains of Western Europe (notably the Iberian Peninsula, France, and Germany) stand 

out clearly from those of the Alpine orogenies (the Betics, Atlas, Appenines, and the broad Aegean and Turkish 

provinces).  

 

https://iirg.wordpress.com/
http://www.museum.ie/en/homepage.aspx
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The application of Pb isotopes as a cultural 
fingerprint in human migration studies 

Jane Evans 
NERC Isotope Geoscience Laboratory, British Geological Survey, Keyworth, Nottingham 
NG12 5GG, UK (je@bgs.ac.uk) 
 

Abstract 
The analysis of strontium and oxygen isotope composition in tooth enamel is well established as a method of 

placing geographic and climatic constraints on the childhood origin of individuals.  However the more markers 

that can be used to describe an individual the more can be understood about their environment. To this end this 

study looks at the potential of lead (Pb) isotope composition.   Lead has a more complicated geological 

occurrence that strontium and this leads to a more complex pattern of isotope signatures.  The isotope 

composition will vary depending upon whether a person’s exposure is to extracted lead ore or naturally 

occurring lead derived from underlying rocks.  This talk will focus on the use of lead isotopes and will consider 

the additional resolution that this technique might bring to migration studies, though the provision of cultural 

fingerprinting.  The study is based on the mass execution pit of Viking age men recently found in southern 

Britain.  

 

  

https://iirg.wordpress.com/
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Isotopic Explorations into Human 
Ecodynamics in Coastal Environments 

Paul Szpak 
NSERC Banting Postdoctoral Fellow, Department of Anthropology, The University of 
British Columbia, Vancouver, BC V6T 1Z1, Canada (paul.szpak@gmail.com) 
 

Abstract 
Isotopic measurements of animal tissues have been employed extensively in both archaeological and modern 

contexts to address a wide variety of issues related to ecology and environment. In this talk, I discuss examples 

from two areas of my research involving late Holocene human populations in subarctic (northern British 

Columbia) and arctic (NW Greenland and northern Canada) environments. In BC, I focus on the cascading effects 

of the 19th century maritime fur trade on nearshore environments, as well as the potential impacts of hunting 

by First Nations groups prior to European contact. In the arctic, I discuss shifts in seabird foraging ecology that 

have occurred since the 19th century due to the depletion of bowhead whales from the region.  
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New Data for the Freshwater Reservoir 
Effects in the Prehistoric Sites of the 

Eurasian Steppe 

Svetlana V. Svyatko, Paula J. Reimer 
14CHRONO Centre for Climate, the Environment & Chronology; Sc hool of Geography, 
Archaeology and Palaeoecology; Queen's University Belfast  
 

Abstract 
Archaeologists often radiocarbon (14C) date human bone, and in many cases, 14C dating of human bone is the 

most feasible, and sometimes the only way to date particular sites. However, the presence of freshwater 

reservoir effect (FRE) can hinder the accuracy of these dates. As such, documenting FRE in various regions of the 

Eurasian Steppes is crucial for understanding the chronology of the area. 

Here, we present data for 13 Eneolithic to the Early Iron Age sites of Kazakhstan and South of Siberia. Samples 

include archaeological terrestrial and aquatic samples (fish and shellfish), human bones, and modern fish. 

Current observations show that freshwater reservoir effects occur over much of the region and are extremely 

variable (offset values extend to more than 1000 years). The largest offsets have been obtained from 

archaeological pairs which include fish. Modern fish from individual reservoirs also show variation in the offset 

values. 

In the near future, we plan to correlate the new and existing data with geological structure of the region (as the 

extent of the FRE is believed to be closely related to the geological composition of the underlying bedrock), as 

well as analyse more samples and create a database of FRE values and uncertainties for various sites in the 

region. 

  

https://iirg.wordpress.com/
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Identifying sheep transhumance and 
mobility - lessons from an isotopic study 

of known modern analogues 

1Janet Montgomery, 2Jacqueline Towers, 3Jane Evans 

1Department of Archaeology, Durham University, Durham, United Kingdom 

2Archaeological Sciences, University of Bradford, Bradford, United Kingdom 

3 NIGL, British Geological Survey, Keyworth, Nottingham, United Kingdom 

 

Abstract 
Strontium isotope ratio analysis of molar enamel is a powerful technique to investigate the geographical 

mobility and origins of animals. However, interpretation is currently hampered by our limited knowledge of how 

strontium ratio variations measured in enamel are related in time to changes in location. In this study, modern 

sheep (Ovis aries) were reared from birth until slaughter under controlled conditions. At the age of 

approximately six months they were moved during the course of a single day from one geological region to 

another. The range of 87Sr/86Sr, δ13C and particularly δ18O from sheep living in the same herd was shown to be 

significant when making interpretations of movement and seasonality. Analysis of intra-tooth enamel samples 

from first and second molars has clearly demonstrated that an abrupt change in 87Sr/86Sr input value as a result 

of relocation is manifest in sheep enamel as a gradually changing 87Sr/86Sr profile. Comparison between 87Sr/86Sr, 

δ13C and δ18O intra-tooth enamel profiles suggests the incorporation of strontium recycled as a result of bone 

remodelling. The study illustrates how the presence of “old” strontium could lead to the misinterpretation of 

87Sr/86Sr profiles recorded in archaeological herbivore enamel. 

  

https://iirg.wordpress.com/
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Connecting the Baseline: Applying 
Strontium Isotopes (87Sr/86Sr) to Irish 

Archaeological Research 

1Elise Alonzi, 2Quentin G. Crowley, 3Niamh Daly, 4Thomas Kador, 2Saskia Ryan, 
5Christopher Snoeck, 6Jacqueline Cahill Wilson  

1 Arizona State University, USA 

2 Trinity College Dublin, Ireland 

3 University College Cork, Ireland 

4 University College London, UK 

5 Analytical, Environmental & Geo-Chemistry, Vrije Universiteit Brussel, Belgium 

6School of Arts, University of Bristol, UK 

Abstract 
In Ireland, in the last decade we have seen a proliferation of isotopic studies in bioarchaeology addressing 

questions such as paleodiet and paleomobility patterns spanning from the Neolithic to Post-Medieval periods. A 

comprehensive strontium isotopic baseline for Ireland needs to be established in order to better understand the 

processes affecting strontium isotope variation in the natural environment, for use in the interpretation of (1) 

environmental biosphere data and (2) biogeochemical data derived from archaeological material. This discussion 

group session will provide an overview of the current strontium isotope baseline research being undertaken by 

members of the Irish Isotope Research Group. Ongoing baseline research will be categorized by region, and key 

areas of interest in Ireland will be highlighted. Sampling methodologies will be discussed, and suggestions for 

comparable methods in sample selection, collection, storage, and preparation will be examined. Current 

challenges and directions of future research and funding possibilities in this field of research will also be 

addressed.   

https://iirg.wordpress.com/
http://www.museum.ie/en/homepage.aspx
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The best bones and ancient European 
genomics  

Dan Bradley 

Smurfit Institute of Genetics, Trinity College, Dublin 2, Ireland (dbradley@tcd.ie) 

Abstract 
High throughput sequencing technologies have rescued the field of ancient DNA (aDNA) from the cul de sac of 

haplotype typology and, in the main, from the problem of contamination. The challenges now are in taking the 

steps towards efficient and affordable whole genome coverage, particularly as sampling is destructive and may 

not be repeatable. Data from human aDNA projects will be discussed. Key questions in interpreting ancient 

human data relate to resolution – can genomics inform on migrations and at which level?  Can modern genetic 

variation be used to meaningfully place ancient individuals in context?  

https://iirg.wordpress.com/
http://www.museum.ie/en/homepage.aspx
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Human Remains in Irish Archaeology 

Laureen Buckley 
Royal College of Surgeons, Ireland 
 

Abstract 
This talk will give an overview of human remains in Irish Archaeology. For the non-archaeologist this will include 

general information on monument and burial types. It will also include aspects of finding and excavation 

practices of monuments in the past, both distant and recent. This leads on to the condition of human remains 

and aspects of preservation. An overview of the number of remains in storage will be given. There will be a brief 

overview of pathology, simply to explain why some bones are not suitable for sampling.  Requirements by the 

National Museum for sampling of human remains will also be discussed. 

  

https://iirg.wordpress.com/
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Poster Abstracts 
 

The Salmon of Knowledge: Determining the influence 
of marine-derived isotopes on the diet of medieval 
and early modern Irish populations 

1Elise Alonzi, 2Ryan Lash, 3Terry O'Hagan, 4Anne Wildenhain, 4Ian Kuijt 
1Arizona State University  
2Northwestern University  
3University College Dublin  
4University of Notre Dame 

Abstract 
In this poster, we seek to understand how strontium entered the diet of medieval Irish people, especially those 

who lived at coastal sites, on several scales. This will provide a basis for interpreting studies where mobility is 

inferred through biogeochemical data. The study uses isotopic, ethnographic, and historical evidence to examine 

likely dietary sources of strontium. The isotopic portion of this study elucidates how marine-derived isotopes 

cycle through the coastal Irish landscape and are included in the diet. Ecological sampling on the Atlantic island, 

Inishark, addresses the impact of the little-understood Seaspray Effect on terrestrial resources. Because 

strontium isotopic ratios are theoretically constant throughout the world’s oceans, sprayed ocean water coating 

plants and soil may mask terrestrial bedrock-based strontium isotopic ratios that are used to determine human 

diet and mobility. As one of the most westerly points of Europe, Inishark experiences strong seaspray and is a 

prime location to evaluate the impact of ocean water on crops grown in coastal fields. This study provides a 

basis for interpreting strontium isotopes in other coastal regions, as well as a contextualized understanding of 

the marine component of early modern and medieval Irish diets. 

  

https://iirg.wordpress.com/
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High spatial resolution geochemical mapping of 
surface processes in Ireland 

Saskia Ryan, Quentin G. Crowley 
Department of Geology, School of Natural Sciences, Trinity College Dublin, Ireland  
(ryans22@tcd.ie) 

Abstract 
The island of Ireland shows a high degree of bedrock variability over a relatively small area, is variably covered 

by Quaternary deposits of differing provenance, hosts a complex network of isolated surface water catchments 

and experiences seasonal influxes of marine-derived aerosols. These conditions make Ireland an ideal area for 

multi-element geochemical and isotope research into rock weathering, soil formation and geochemically 

constrained biosphere studies. 

The Chemical Index of Alteration (CIA) calculated for top-soils collected as part of the TELLUS projects has been 

calculated for a large geographic area, with a high sample density. It is possible to link CIA with both bedrock 

composition and the extent of glacial/marine derived input. Coastal areas show soils with secondary Na and Ca 

enrichment from marine sources, indicating a considerable geochemical contribution from the marine 

environment to these regions.  

Multi-element proxies for cation reservoir interactions are useful for determining specific element 

bioavailability. In particular, Rare Earth Element (REE) data demonstrate how plant material can be used as a 

proxy for characterising substrate geochemistry. The high spatial complexity of local hydrology, as indicated by 

stream water REE data, reflects local surface water interaction with both bedrock and surficial geology. 

High precision Thermal Ionisation Mass Spectrometry (TIMS) strontium isotope (87Sr/86Sr) analyses of rock, soil, 

plant and surface waters are used to compliment other geochemical proxies. Data from 19 biosphere samples 

across a small geographic region in Co. Meath show considerable range for vegetation, soil leachates and stream 

waters. These data highlight the high degree of spatial variability in 87Sr/86Sr and the inherent requirement for 

high density sampling in order to isotopically characterise distinct reservoirs and their interactions. This research 

contributes to an improved understanding of the processes affecting the transfer of Sr through the biosphere 

and compliments both national and European-wide initiatives to produce large-scale Sr isotope distribution 

maps. 

 

https://iirg.wordpress.com/
http://www.museum.ie/en/homepage.aspx

