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Overview Paleoseismology

Overview - What is Paleoseismology?

Paleoseismology tries to describe the timing, size and style
of deformation associated with earthquakes.

Paleoseismology is applied structure and stratigraphy.

Free face,
fault scarp

< ¥,

MW 7.2 El Mayor-Cucapah Earthquake, 2010

What structural or stratigraphic features are
evidence of an earthquake?

Structure:

Faults — offset, upward termination
Fissures

Cracking

Folding

Stratigraphy :

Angular unconformities

Liquefaction, sand blow, lateral spread
Colluvial wedge

Infilling a depression/graben
On-lapping & overlapping a fold/scarp
Tsunami deposits

Others?




Paleoseismology:

Micro-stratigraphy & structure

To get at:

1. Discrete events (paleo
earthquake timing)

2. Earthquake recurrence

3. Slip per event (offset piercing
points, e.g. buried channel
deposits)




To understand evidence of paleo-earthquakes in a 2-D paeloseismic cut (i.e. trench) we must understand:

* Surface rupture variability

* Scarp erosion after the earthquake

* Deposition at site after an earthquake
* Lateral variation of stratigraphic units

* Others?
——

Yonodake EQ, Japan 2011 El Mayor Cucupah EQ, Mexico, 2010 lzmut £Q, Turkey 1999

JAPAN 2011 Mexico, 2010 Turkey, 1999



Criteria for Selecting a Paleoseismic Site

o M O No active landslides, Erosion
, Altered surface

' r y
\ b ) A v"Narrow fault zone(few fault

splays)
v"Good/High sediment

C N
\ Landshdes
t‘ ,)/\H /. o

accumulation (therefore little

erosion)

Iapinaaien

8 -— == v Datable material for Carbon-

14

¥ v Seasonally high depth to
groundwater
v" Good fault expression

projection into the site



Paleoseismic Trenching

A Offset drainage channel Scarp
Bglt-reeaac::d Offset drainage channel
Linear valley . Spring Sag Pond Y Shutter ridge
Bencb S
Sca{p | = " / 22 7 Lingar valley or trough
§ ] _—m_w - H = — ==
5 : s S~ - T, =
1 i 2 S o
| T === s —
i BT . .o ’ 2 = G "
i \“’*"l* ; ‘\\‘ =L e e
Olider fault
trace
Geomorphology of
Strike-Slip Fault Zone

Schematic — Fault Geometry & Trench Locations

Style of trenching

SE




Paleoseismic Trenching

Criteria for selecting a Paleoseismic Site




Quaternary Dating
Dating - Carbon 14

How can we constrain the age of an earthquake?

{(a) Trench 10, cut D, 2011
North wall
| meter 3 i H ¢

Collect datable material from
stratigraphic units above and
below the earthquake
horizon.

Common organics:

* Charcoal

* Plant matter: Seeds, cones,
tules, bark, wood...

* Bone

Shell, etc.

" g rry




CDOSGOOD (gé:av 'ewofgofago
10, T N '

Qdleesay Dr. Ray Weldon ¢ 3&:88scve&qsh - MYéj}l::e | Thailand _
8as§ome|§o£oaoo Mae Char Eault o ﬂc’mC‘E‘]E cg ::L;,; {hp,:{ - ;:J

Phayao

/

e Y

: L - g, -Phrae j q <3 5o, N
: Tg 3u Sl 7" Nong kndl! 7 Nakhon N\

r\ . Logi udonThanl Phanom
/ 3\ SuKhot'hah )’ \ NORTHE STERN
? % Di'"___&_‘l’ak it x‘}; oriat)
i ) Mae Sot, i Kggﬂ SHalasin %
3 TG %,
d SN\ Chaiyaphiurie - BOIRES "
VNakheml?T 17 tateay .Yasothon
i \ Sawan | { s | Lia Yal
“Wthai Thani Q’
CENTRAL Buﬂram ?é‘l"ﬁg{h j
‘ —'Sﬁr_ T
o, %, L 0””—9555—.-25” 2 <i
Kanchanapun ' . A
i Nakhon Pat g N
’ Ratchaburi E ST CAMBOD I‘A
Saman Ph Ehabunk Swa\‘ﬁ lChon ] =y i TonleSap |
£e LY I R \ S
- { satanip® *= v ra
Viet 3 g 4-,; ;)
~ : . +e
Fau It - ‘ I.B ,) Ko Chang \
3 D 40 ] Prachuap \
0 .Cq % (R e o : Khiri khan Ko Kut \_ A{?
Gulf of Thailand ; 3
humphon E f/
0 Isthmius of Kra
Ko Phangan
* Ko Samui VIET NAM
N
¥,
g%ﬂmafb'
0 200km
®Pattani [t — ]
|, JNarathiwat
[ Sung.l | g Kota Baharu
\é"’ﬂ\ Wi

ungal
PN MALAYSIA



\\|

S e //; D
i /.

|
















SHIPMATES
»







Grldc?cﬁc'n 99905 | agg)o&ﬁ 690 0605005 | F2000H§EE32005) moﬁq%cﬁog_sﬁ@

i

300 org trench \zsgg]l qjﬁ&nﬁ?s{ 05 63PEY 603 '3"!"

‘Agisoft hotosc:cm v arezy é &0 ol -

e




L

=5 Corx il X C S/
’ vse sawnedl C <37 giaviale), grey bemam ¢ S o die it ely 1y Tin bedoling - SelMicond divec\ao, O

LA gisoft Photoscan Software EéELc\)Soo?:?oao trehch 0905?_6\10 ep%o@é Qsoo:eoggq@&

Sorted  Sub amgulon Small Cuips oF Charcoel CO-S % 0-2 e _17.) T -
> s5e=all wo o5 voolb plants

N\
N
o







L Optically Stimulated

Luminescence(SOL) is a late Quaternary
dating techinque used to date the last
time quartz sediment was exposed 1o
light. As sediment is transported by wind

,water ,orice
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(Paleoseismic Training
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