
 SUMMARY 

An efficient methodology for separation of magnesium from different geomaterials was developed in 

order to determinate their isotopic composition. This methodology with 100% yield is suitable for high 

precision analysis of Mg isotopes by multi collector inductively coupled plasma mass spectrometry 

(MC-ICP-MS).  

Three separate stages of ion-exchange chromatography were carried out in ultra-trace laboratory 

equipped with laminar flowbox using cation exchange resin, AG50W-X12 and chemicals of ultrapure 

quality. Variations in samples 
26

Mg/
24

Mg and 
25

Mg/
24

Mg ratios are expressed as δ
26

Mg and δ
25

Mg 

units, which are deviations in parts per 10
3
 from the same ratio in DSM3 Mg standard. The robustness 

of the technique was assessed by replicate analyses of magnesium standards Cambridge 1 versus 

DSM3. The long term repeatability of the Mg isotope ratio measurements of Cambridge 1 against 

DSM3 using this technique is -2.577 ± 0.10‰ on δ
26

Mg and -1.328 ± 0.06‰ on δ
25

Mg at 95% of 

confidence (2σ).  

Delta 
26

Mg in five natural standard samples was measured in order to validate a quality of 

measurement in two different laboratories: Czech Geological Survey, Prague, Czech Republic and 

GFS Potsdam, Research centre for geoscientist, Potsdam, Germany. The results measured in this study 

(laboratory of CGS) are within the error (2σ) of 0.16‰ with good agreement with those measured in 

GFS Potsdam. Consequentially, we compare this data with published values and results are also in 

good agreement. All of the samples yielding negative δ
26

Mg values, which mean that lighter isotope is 

incorporated during the fractionating processes. 

A modern brachiopod samples Terebratella sanquinea and Terebratalia transversa collected from 

Doubtful Sound, New Zealand and San Juan Island, WA – Friday Harbor, respectively, were measured 

using laser ablation ICP-MS and MC-ICP-MS. Both shells were cut lengthwise and divided into 10 

equal size samples, where 1 is the youngest and 10 is the oldest part of the shell. We chose this 

sampling strategy because we want to investigate an isotopic composition of the shell along the 

growth line.  

A primary (high-Mg) layer and secondary (low-Mg) layer of the shell is significant for these species of 

brachiopods. We measured the isotopic composition of individual layers using the LA-ICP-MS in 

order to determinate the contribution of primary layer to bulk sample. Despite the fact, we measured 

approximately 3 times higher 
24

Mg intensity in the primary layer, the ratio of 
26

Mg/
24

Mg and 

25
Mg/

24
Mg indicate that within the error ~0.5‰ are primary and secondary layer isotopicaly identical. 

This has an implication for our bulk data from TT and TS, which show that the brachiopod shell 

becomes isotopicaly lighter with progressive growth of the shell.  



A decreasing trend of magnesium isotope (δ
26

Mg and δ
25

Mg) values during the growth line of the shell 

could be caused by two different factors. First possible interpretation involves a sizable contribution of 

isotopicaly lighter primary layer, which was excluded based on our results from laser ablation 

mentioned above. The second interpretation is related to “kinetics” of the shell growth – the slower is 

the kinetics of growth the less fractionated (higher) is the δ
26

Mg value of the shell. 

We sampled an organic material from the TS to identify its isotopic composition. The muscle tissue of 

the shell is isotopicaly heavier (δ
26

Mg = -1.37‰ ± 0.17) compare to average of bulk samples of TT 

and TS (δ
26

Mg = -2.37‰ ± 0.14). This finding implies it is important to remove the muscle tissue 

from the calcitic shell, because the organically-complexed Mg could cause isotopic shift of bulk 

sample to heavier values.  

The results obtained on 20 carbonate samples show a variation ~ 1‰ in δ
26

Mg and ~ 0.5‰ in δ
25

Mg 

relative to DSM3. The data from bulk samples of TT and TS, where the delta values (δ
26

Mg and 

δ
25

Mg) have been plotted into three isotope diagram, define a single mass-dependent fractionation line 

with a slope of 0.515. This value fits between the theoretical ‘kinetic’ and ‘equilibrium’ trends with 

the slope of 0.511 and 0.521, respectively. Furthermore, both of the brachiopods shells (Terebratella 

sanquinea and Terebratalia transversa) being isotopicaly lighter than seawater (δ
26

Mg = -0.86 ± 

0.08‰). 

An offset between brachiopods and seawater was investigated with average Δ
26

Mgcarb-sol = -1.57‰. 

Considering the residence time of Mg in the ocean (~ 13 Ma) and globally constant isotopic 

composition of seawater (-0.86 ± 0.08‰), this observation has implication for reconstruction of paleo-

seawater based on fossil brachiopod shells. 


