
Goldschmidt Conference Abstracts 

Mineralogical Magzine  www.minersoc.org 

2043 

Single crystal Sr-isotope data of 
Ferrar lavas and sills determined by 

LA-MC-ICPMS 
JAN F. TYMPEL1, MICHAEL ABRATIS1, AXEL GERDES2 

AND LOTHAR VIERECK-GOETTE1 
1Institute of Geosciences, Friedrich-Schiller-Universitaet Jena, 

Germany 

2Institute of Geosciences, Goethe-Universitaet Frankfurt am 
Main, Germany 

 
The emergence of the Mid-Jurassic Ferrar Large Igneous 

Province (LIP) in North Victoria Land (NVL), East-
Antarctica, which preceded the Mesozoic disintegration of the 
supercontinent Gondwana, constitutes an apposite example of 
rapidly emplaced large-scale in- and extrusive magmatic 
successions within the continental lithosphere. The 
emplacement commenced with shallow sill intrusions into 
partly unconsolidated epi- and volcaniclastic sediments of a 
preexisting sedimentary basin (Transantarctic Basin) chiefly 
composed of Triassic to Jurassic fluvial strata, forming a 
potent and up to several hundred meters thick continuous 
igneous succession that is capped by the Kirkpatrick flood 
basaltic andesite series. 

Strontium isotope ratios (87Sr/86Sr) determined by in situ 
Laser Ablation Multi Collector Inductively Coupled Mass 
Spectrometry (LA-MC-ICP-MS) on single plagioclase 
phenocrysts show characteristically radiogenic (crustal) values 
between 0.7094 and 0.7117 as is characteristic of the Ferar 
LIP and distinguishing from the Karoo LIP. Within this range, 
lithologically and geochemically distinct rock units display 
systematically different isotope ratios: shallowly intruded 
andesite sills and associated cross-cutting dykes show the 
most radiogenic values (87Sr/86Sr = 0.7112 - 0.7117), local 
pillow lavas of basaltic andesite composition and flows show 
intermediate ratios (87Sr/86Sr = 0.7103 - 0.7106) and 
orthopyroxene rich lava flows feature the lowest ratios 
(87Sr/86Sr = 0.7094 - 0.7097). Moreover, stratigraphically 
young high-Ti Kirkpatrick andesite lavas exhibit significantly 
lower Sr isotope ratios than underlying low-Ti flow 
counterparts. These systematic variations in isotope ratios 
could indicate different degrees of crustal assimilation of the 
respective magmas. 

Measured isotope ratios of Sr and Rb (87Sr/86Sr vs. 
87Rb/86Sr) from most rock samples allow for plotting well 
defined isochrones, which are in fair agreement with 
previously published crystallization ages averaging around 
180 Ma. Method-related dating uncertainties, however, 
complicate chronologic interrelations between the 
petrographically distinct units. 
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Understanding the provenance of ice-rafted debris (IRD) 

constrains the delivery of material from the ice margin into the 
marine environment and provides insight into the coupling 
between ice sheet instability, ocean circulation and the climate 
system. Six distinct IRD-rich horizons from the Last Glacial 
are recognized in the North Atlantic deep marine record. 
These horizons, termed ‘Heinrich layers’, are linked with 
binge-purge ice-cycles of the Laurentide (LIS) ice-sheet and 
associated with Bond-Cycle (~10ka) rapid cooling. These 
layers bracket other, less-significant, ice-rafting events which 
are potentially coupled with millennial-paced Dansgaard-
Oeschger oscillations.  

The Pb isotopic composition of K-feldspar, measured in 
situ using LA-MC-ICPMS, provides a powerful means of 
linking ice-rafted debris back to its basement source/s. In the 
North Atlantic region, Pb isotopes in basement rocks have 
been shown to vary at a scale appropriate to distinguishing ice 
sheet sources. Specifically, unradiogenic Pb K-feldspar 
compositions are indicative of derivation from the LIS or 
Greenland ice-sheet (GIS), whereas more radiogenic 
compositions suggest sourcing from the British-Irish ice sheet 
(BIIS).  

K-feldspar Pb analyses have been obtained from IRD-
bearing horizons in two well-characterised gravity cores on 
the eastern margins of the Rockall Basin, offshore western 
Ireland. These include data from ‘Grey Bands’, a 
lithologically distinct facies and likely ‘Heinrich layer’ 
equivalent. The results show that LIS/GIS sources dominate 
the ‘Grey Bands’ whereas BIIS sources mainly contributed the 
non-‘Grey Band’ IRD, supporting correlation of ‘Grey Bands’ 
with Heinrich events. The data also illustrate that the Bond-
Cycle paced forcing, which may have led to increased ice 
calving on the LIS, had little or no apparent impact on the 
stability of the BIIS. Furthermore, this approach has allowed 
for the identification of a Heinrich-like layer in the older 
(~250ka; MIS 8) glacio-marine record west of Ireland. 


