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Introduction to Rhenium (Re) and Osmium (Os) 

Re-Os at UCD 
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Both Rhenium and Osmium are Platinum Group Elements
with interesting geochemical behavior.
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Re and Os accumulate in certain minerals and
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Re and Os are often devoid in the minerals/rocks that 
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 2 Applications of the Re-Os system
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Work�ow Considerations

Select samples and 
ensure adequete context
is given - Re/Os analysis

is destructive
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Typical Oil 

(2 mL)
per datapoint

Typical Water
(30 mL)

per datapoint
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54

Typical Molybdenite
(<10 mg)

per datapoint

Typical Sulfides (e.g. Pyrite)
(25-400 mg)

per datapoint

Typical Black Shale
(50-400 mg)

per datapoint

Sample Preparation 
(e.g. crushing, mineral

seperation)

Wet Chemistry:
Isolation of Re and Os

Define the geologic 
or environmental problem

Thermal Ionization
Mass Spectrometry (TIMS): 

Measure Re and Os

 
 3 Real World Research Examples

Osmium Isotope Tracing
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Figure modi�ed from Turgeon and Creaser (2008)

Ocean anoxic events (OAE) can be found throughout geologic history,
however their cause is often poorly understood. During these events a 
large amount of organic material is often preserved and is often
marked by an excursion in carbon isotope space.

Cretaceous oceanic anoxic event 2 triggered by a
massive magmatic episode
Steven C. Turgeon& Robert A. Creaser Vol 454 17 July 2008 doi:10.1038/nature07076

One possible mechanism that can trigger widespread anoxia is the
emplacement of large igneous provinces.

Turgeon & Creaser (2008)
proposed a way to test if
large-scale magmatic activity 
coincided with ocean anoxia
in the Cretaceous.

An increase of magmatic 
activity should lower the
187Os/188Os of seawater and
associated sediments.

Location 1 Location 2

In organic-rich sediment
deposited during ocean 
anoxia they observed a sharp
decline in the 187Os/188Os. 

In organic-rich sediment
deposited around the
time of ocean anoxia they
observed a sharp decline
in the 187Os/188Os. 

Mass balance calculations
suggested that Os input from
magmatic sources increased
by 30-50x. Suggesting a
strong link between 
magmatism and the OAE

Goals/Philosophy for the UCD Re-Os Laboratory
UCDʼs Re-Os group is relatively new (<5 years) and is interested
in developing the lab into a well-recognized research facility.

Approach the analytical capabilities of world-class Re-Os labs 
(e.g. University of Alberta, Durham University, Colorado State University).

Provide opportunities for students, researchers, and industry to acquire
high-precision and accurate Re-Os ages and isotopic ratioʼs.

Working towards these goals requires collaboration with established
research labs and experts in the appropriate fields.

Pyrite Re-Os Geochronology
Re-Os dating of pyrite confirms an early diagenetic onset and 
extended duration of mineralization in the Irish Zn-Pb ore field
Danny Hnatyshin, Robert A. Creaser, Jamie J. Wilkinson, and Sarah A. Gleeson
GEOLOGY, February 2015; v. 43; no. 2; p. 143–146; Data Repository item 2015055   doi:10.1130/G36296.1
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Lisheen Ore Deposit Simpli�ed

The mineralogy of Lisheen precluded many dating techniques (e.g. U-Pb)
and some other methods proved problematic (e.g. paleomagnetism)

Modified from Hitzman et al. (2002)

Proper geochronology of Lisheen was important in determining what 
genetic models are possible for Lisheen (e.g. diagenetic vs. epigenetic)

Pyrite Re-Os geochronology is known to be a robust system that isnʼt
typically disturbed by secondary events. 
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Lisheen Main Zone Sample 8S08FW

Model 3 Solution   (±95%-conf.) on 12 points
Age = 346.6 ± 3.0 Ma
Initial 187/188=0.253 ± 0.045
MSWD = 1.6, Probability = 0.099
Initial 187/188 variation =0.026 (2σ)

The precise nature of this date
(347 +/- 3.0 Ma) is consistant
with a early diagentic
mineralization event for Lisheen.
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Geochemical Tracing
Different systems can be defined by their different 187Os/188Os isotopic compositions. 

In ore systems the Os composition can be used to find the source of fluids (e.g. magmatic
vs crustal fluids).
Os isotope stratigraphy can be used to monitor the relative inputs of magmatic,
cosmic and crustal sources found in sediments. Can be useful as a weathering proxy.
Anthropogenic contamination can be monitored using Os isotopes because the abundance
and isotopic composition of anthropogenic sources is often distinctive
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Danny Hnatyshin, Ben Rostron, Robert A. Creaser Unpublished PhD Thesis, November 2018

Rhenium-Osmium isotope systematics of surface, shallow and deep groundwater
from the Western Canada Sedimentary Basin (WCSB)

This study focused on defining the Re and Os composition of
groundwater from the Western Canada Sedimentary Basin.

Water/oil samples were collected from water source wells and oil wells.

During collection there were suspected signs of sample contamination.

Due to the extremely low concentrations of Re and Os in groundwater
mixing with secondary sources can possibly be easily recognized

Ravenscrag Formation
(water for injection)

Winnipegosis Formation
(sampled water)

Aquifer Formations
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Water is injected 
to help extract oil
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Measured Composition
[Os] ≈20 ppq
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Suggests mixing of ~20% Ravenscrag 
water and ~80% Winnepgosis water

Consistant with estimates given using 
oxygen  and hydrogen isotopes
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[Os] ≈ 1800 ppq
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Sample 3 

Samples 1 and 2 are typical values for Oil (radiogenic Os signature)

Sample 3 has a mantle signature (unlikely in the WCSB!). Simplest 
explanation is that the Os is sourced from metal associated with the well.

Isotope Dating

187Os

The isotope 187Re is radioactive and decays into 187Os. The older the rock or 
mineral becomes the more Re converts into Os. Through measuring the relative
abundances of these elements we can determine how old a rock or mineral is.

Due to the unique geochemical behavior of Re (i.e. chalcophile/siderophile/
organophile) compared to other radioactive elements (e.g. uranium, rubidium) 
this isotope system can date rocks that would typically be impossible, such
as sulfide minerals (ECONOMIC GEOLOGY) and organic-rich sediments/rocks 
(PETROLEUM GEOLOGY, CHRONOSTRATIGRAPHY).
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All samples at time = 0 will have the same Os isotopic composition.
Therefore, all samples lie on the horizontal red line, called the initial Os ratio.

Over time Re decays into Os. The older the rock/sediment the steeper
the slope of this line. All data should project to the initial Os ratio.

Time > 0

Time = 0

Short-term Capbilities Potential Future Development

Isotopic analysis of non-radiogenic sulfides (e.g. pyrite)

Isotopic analysis of highly radiogenic sulfides (e.g. molybdenite)

Isotopic analysis of organic-rich sediments (e.g. black shales)

Isotopic analysis of petroleum (e.g. crude oil)

Abundance analysis of water Isotopic analysis of water 

Research Capabilities 

187Os
188Os


