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ANOTHER WAY TO
X G EXELA
LUMINESCENCE
DATING

2

ionizing energy is

stored in crystal lattice

and builds up over time 87Rb 535 238
following burial 40K '

Sample aliquots are heated and optically stimulated
to determine the natural OSL signal. The aliquot is
then irradiated, heated and stimulated several more
times with increasing dose. Dose is plotted versus 4
OSL to determine the equivalent dose necessary to
produce the natural OSL signal. The equivalent dose OSL sample
(De) is then divided by the environmental dose rate to extracted, processed
determine age. and analyzed under
4- darkroom conditions

34 Natural OSL signal 5 sediment analyzed

for environmental
dose rate

OSL (arbitrary units)
N

I
I
: De / dose rate = AGE
|
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Beta () dose (Gy)




What is the best mineral for luminescence dating in Utah?

Quartz

K-Feldspar

Advantage

Highly resistant to
weathering

Luminescence signal
bleaches more
rapidly in sunlight
than that from
feldspar

Does not appear to
suffer from
anomalous fading

Disadvantage

Relatively low
luminescence
intensity; some
quartz samples do
not emit measurable
luminescence

Luminescence
saturated at lower
radiation doses
compared to that
emitted from
feldspar

Thermal transfer can
be higher in quartz
than in feldspar

Advantage

Luminescence
saturates at a higher
radiation dose than
does that from
quartz

Luminescence
intensity may be
orders of magnitude
higher than that
emitted from quartz

IRSL can be
stimulated
preferentially in
quartz-feldspar
mixtures

Disadvantage

Weathers more
readily from the
environment than
does quartz

Suffers from
anomalous fading
and each sample
must be tested and
corrected for this

Difficult or
impossible to correct
for sensitivity change
in regenerative dose
data when using
SAR

From Lian, Encyclopedia of Quaternary Science, 2007




Problems one might encounter in dating Wasatch Fault Zone
sediments with luminescence: Case Study

114°W

42°N

Utah

Holocene ruptures on
Wasatch fault zone shown

segments of the
Wasatch fault
Zone.

114°W Hiflshaded S0 m DEM 110°W
(gis.utah.gov)
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What part of the fault-related deposits are best to date

along the Wasatch Fault Zone?

South Wall of the West Trench

Southeast
\ at the Penrose Drive site
Explanation
Buried fault-scarp free face S Sediment sample for 14C dating;
mean age reported
_ . Fault; dashed were
approximately located 2@  Charcoal sampled for 14C dating;
Fracture REEES
Sediment le for optically stimulated
—_— ® iment sample for op
dell’;‘liwml Ls luminescence (OSL); mean age reported
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Southeast

Penrose Drive — East Trench

14m
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;?gu// - Tm

NOTES

Provo gravel (unit 3) is disrupted by faulting and liquefaction.

Coarse sand and gravel containing red matrix derived from
pre-Bonneville alluvial fan (unit 1).

Coarse sand injected horizontally into dipping beds of fine
sand and silt of unit 2, Bonneville silt.

{ A-horizon boundary indistinct; possibly obscured by faulting.




How do Radiocarbon
and OSL results
generally compare in
these studies?

R11: 0.5 + 0.05 ka
Qf)/ R12: 0.5 + 0.04 ka

8 |Scarp colluvium Sﬁ s

P1: <4.2 ka

R9a: too small to date

R5:38+x01ka
R8: 6.3 0.1 ka

L9: 8.

8.1 ka
8.4

1.1 &
1.0 ka

I+ I+

L8:74+09ka—| @~~~

P3a "~

& |Scarp colluvium - S8
P3 -I 10 ka R6a: 10.6 + 0.1 ka
R6D: 10.1 + 0.2 ka

C{ R15: 10.6 + 0.1 ka
L7: 1.0+ 1.2ka——@ -
5 |Scarp colluvium sz -
P4: ~11 ka

o
P5: ~11-17 ka " 81 :
-
A |R2:10.6 +0.1ka
(| R16
3 |Provo gravel (~17-14 ka)
P&: ~14-17
L5: 17.0 1.4 ka
L6:17.8+27ka | @ @

2 |Bonneville silt

L1: ~7T5 ka
L2: ~80 ka o ee @
L3: 64.4 + 8.0 ka 1 All ages are

L4: 58.8 + 3.4 ka Pre-Bonneville alluvial fan mean + 2 sigma




ct comparisons

short travel path of
s can be obtained for




