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NOTES
This m a p presents results for ca lcula tions of the potentia l for gra nitoid plutons to produce ra diogenic hea t. The ca lcula tions a re
perform ed using U , Th, a nd K concentra tions from  whole rock geochem ica l da ta  com piled from  va rious sources in the Y ukon
Geologica l Survey lithogeochem ica l da ta ba se. The objective of this exercise wa s to identify plutons with a nom a lously high potentia l
for ra diogenic hea t production to use a s a  ta rgeting tool for geotherm a l resource explora tion.
Back ground:
More tha n 80% of the hea t produced in the Ea rth’s crust com es from  gra nitoid rocks. W hen gra nitoid rocks form  they na tura lly
concentra te ra dioa ctive elem ents such a s U , Th, a nd K, a nd the ra diogenic deca y of these elem ents is a n exotherm ic rea ction. The
ra dioa ctive deca y of these elem ents within a  gra nitoid body m a y genera te loca l hea t a nom a lies a nd eleva ted geotherm a l gra dient a t
rela tively sha llow crusta l levels. In com bina tion with other loca l rock properties (e.g., porosity, perm ea bility, therm a l conductivity),
ra diogenic hea t ha s the potentia l to genera te a  geotherm a l resource.
The deca y of ra dioa ctive elem ents converts m a ss into ra dia tion energy, which in turn gets converted to hea t. W hile a ll na tura lly
ra dioa ctive isotopes genera te som e hea t, significa nt hea t genera tion only occurs from  the deca y of 238U ,235U ,232Th a nd 40K.
Therefore, potentia l hea t production is governed by the concentra tions of U , Th a nd K in the rock. In igneous rocks, ra diogenic hea t
production is dependent on the bulk chem istry of the rock a nd decrea ses from  a cidic (e.g., gra nite) through ba sic to ultra ba sic rock
types. Therefore, gra nites with a nom a lously high concentra tions of U , Th a nd K a re ta rgets for ca lcula ting potentia l ra diogenic hea t
production.
P otentia l ra diogenic hea t production (A) from  plutonic rocks ca n be ca lcula ted using this equa tion:

where cis the concentra tion of ra dioa ctive elem ents U  a nd Th in ppm , a nd K in %; a nd ᴩ is the rock density. H ea t production
consta nts of the na tura l ra dio-elem ents U , Th, K a re 9.525∙10-5, 2.561∙10-5a nd 3.477∙10-9W /kg, respectively.
Data and Me thods:
Geochem ica l da ta  from  ~ 1760 sa m ples of plutonic rocks from  Y ukon a re used to ca lcula te potentia l hea t production. The ca lcula ted
va lues for ra diogenic hea t production (A) a re plotted over the m a pped distribution of P a leozoic a nd younger plutonic rocks a nd
m a jor crusta l fa ults a re a lso shown for reference.

 A (μW/m 3) = 10-5 ᴩ (9.52cU + 2.56cK + 3.48cTh)

North 
Yuk on

0 10 20 30 40 50

km

Cenozoic plutons (<64 Ma ) 
La te Creta ceous plutons (82-64 Ma )
Mid-Creta ceous plutons (115-90 Ma )
Ea rly Creta ceous plutons (125-115 Ma )
Tria ssic - Jura ssic plutons (230-160 Ma )
la te P a leozoic plutons (320-252 Ma )
m id-P a leozoic plutons (370-340 Ma )

CO LP R O N, M., 2019. P otentia l ra diogenic hea t production
from  gra nitoid plutons in Y ukon. Y ukon Geologica l Survey,
O pen File 2019-16.
This m a p supercedes Y ukon Geologica l Survey, O pen File
2017-60 by M. Friend a nd M. Colpron.
Da ta  com pila tion by Melissa  Friend, Justin Em berley a nd
Ma urice Colpron; digita l ca rtogra phy a nd dra fting by Ma urice
Colpron, Y ukon Geologica l Survey. Any revisions or a dditiona l
geologica l inform a tion known to the user would be welcom ed
by the Y ukon Geologica l Survey.
This m a p a nd supporting digita l da ta  ca n be downloa ded free
of cha rge from  the Y ukon Geologica l Survey website:
yukon.ca /en/science-a nd-na tura l-resources/geology.
P a per copies of this m a p m a y be obta ined from  the Y ukon
Geologica l Survey, Energy, Mines a nd R esources, Y ukon
governm ent, P.O . Box 2703 (K-102), W hitehorse, Y ukon,
Y 1A 2C6. Em a il: geology@gov.yk.ca .

RECOMMENDED CITATION

Radioge nic he at production
A (µW/m 3)

Values >4.0 are labelled on the map

<2.5
2.5 - 4.0
4.0 - 6.0

6.0 - 8.0
8.0 - 10.0
>10.0


