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Casestudy turb1d1te sequences in Queensland Austraha
deformed during the ~1.5-1.6 Ga Isan Orogeny

Western Fold &

Belt Kakadoon-
Leichhardt Belt

Mt. Isa inlier

Research team includes: Evan Earnest.
Heckler, Basil Tikoff, and Tom Blenkinsop
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- Mica (biotite & muscovite) content increases
with distance from base of each sequence

Goodwin et al.

(in prep.)

Boundary reflects a change in
deformation mechanism with change
from <25 to >43% mica
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- 18-50 ym grains of quartz and plagioclase

B T~ ]

200 {10-10}

E xp. densities (mud):
Min=0.06, Max=4.87

=8 Quartz shows evidence for prism <a> slip, consistent with lowe
amphibolite facies metamorphism

E xp. densities (mud):
Min=0.00, Max=5.28
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{10-10}

Exp. densities (mud):
Min=0.00, Max=4.58
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%Mlca and Shear strain show
similar variation

| not present in putcrop
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Goodwin et al. (in prep.) shear strain
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Variations in shear strain with mica content
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- f'bservables % meompetent domam stram
Var1at1ons within individual turb1d1te sequences

3

Effective system V|sc05|ty Competent layer viscosity Incompetent layer viscosity

Example :
= Bulk strain rate Competent layer strain rate Incompetent layer strain rate

# Can consider the effect on bulk strain of adding either a

thicker or a weaker incompetent domain
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Assuming constant bulk strain

Constructed using Biot’s (1965)

equation for viscosity for shear Shearin

Bulk shear competent unit

...........

stress of a multilayer

A
I

...........

1
W
|

...........

...........

[}
—

Log (Effective viscosity of system/viscosity of competent domain)
N
I

. 0
0.01% 0.1% 1% 10% 100%
% of incompetent domain

No
(Urewop Jua32dwW0d JO 91k UIRI)S / WSISAS JO 91k UIRI)S 9A11034)]) 6O

Goodwin et al. (in prep.)
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The effect of heterogeneity on bulk
viscosity can be quantified if strain and

can be determined

High mica rocks have up to an an order
of magnitude lower viscosity than low

mica rocks.

If can back out stress and deformation
mechanism(s) for experimentally calibrated

phases, can quantify strain rate.

The “effective bulk viscosity’ approach
can used more generally to extend

experimental results
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