This presentation participates in OSPP

High-resolution Coral Geodesy in the Solomon Islands @ TEXAS Geosc1ences

Development of a centennial record of vertical motion at a megathrust using coral 3'°C The University of lexas at Austin [u]
q - 1 . 1 Jackson School of Geosciences

M. Ege Karaesmen', Luc Lavier’, Frederick Taylor
TUniversity of Texas at Austin, UTIG

Methods & Results

Tectonic Settlng o Al Data 05-06 Data 9500 Data Further Samples Postseismic Compare with INSAR
uee 1475 1435 1495 150[5 - 1525 153E P— - 157E - -_ —70 - T 22__3154 o n _ 56 8 BN 2213175 15.6 1567 1568 156.9 1570 1571 1572 1573 1574 Kendall et al. (in progreSS)
-Papuan Ultramac body(PUB) - ' P = - v o 12-MBATA™ = ' Sl
e s . 20f - ~80 - “— < Reference Lec
ﬁmw*mwe;im f s f’ﬂﬁ@("“ | Vertical Pathsus | |/ 1/. e omies
_ ntnch S:LHTEIS;‘;?R Pl:;f ", \\\O\c\s\l N A"';._‘. _ Lo : _90 _ ///// F (ar2007—0ct2007 (b) Oct 2007 — Apr 2008 (c) Apr 2008 —Jan 2010 I:z
7 \,\\\\ olomon - . A ° o / | | |
Sea Plate " 30 € _100- ‘/ ;/5 I . Lo WA ||/
. ° [ E | A e | | B LN P
r8's :cgn_ —110 A +_ _‘_‘ﬁ '~ | | | S AT MEET A AT I R PR vt
& -0 S | " |
| -40r — D e o © OW o® D |
£l g's . I .8 —120 - 7 7
> » ‘ Horlzontal Paths§ W L w-1309 © =
Plat tnvdrSOmmlr f. . ‘\‘ ;_n.q‘,,“ i, 0 v R _50: e // ' 0
—> L s T —140- / Morphol f Adj t B
v et P Path F Path H = orphotogy ot Adjacen S |
0.5 - Moving Average = —— Moving Average Ul —150 - - Corals S0l ‘,_.-”"'-._. 7 110 =
. - == pre-EQ filtered — 2007 M8.1 EQ 60k = L e i ..3,
StUdy area. —— post-EQ filtered : _1604 A o —~90 —90 §15 ‘ ~ L o
Western Solomon Islands — 0.0 ~100 - fow0 2 a0 S
[ 5 —170 - §-— -110 i ~110 t_;
2007/ Mw 8.1 EQ : E '70; %% ~1204 — 12-sPL-A E ~120 §25
* |slands record upper-plate motion O 0.5 - ~180 . . . . . 88 130{  IZSPA o130
M | —3.5 —3.0 —2.5 —2.0 —1.5 —-1.0 —0.5 ~140 - Event | - —140 2007 2008 2009 2010 2011 2012
near the trench “ Py b 700 AN R _ 513C (%o) -~ 2007 EQ y Year
. Ak é‘a\ Wk \ -80F - i
« Abundance of islands on lower and ol - n 5] 12meus : X Postseismic InSAR (Kendal
upper plates / across the hinge-line . ijmﬁg T 0 Vertl.cal drlllmg at knOV\1/£1 depths proyldes.th.e 3% o ot ol - Srogress)
. Possible long-term transient uplift \Vertical i, I sptz)atlal c:zllbratlon. Tze o) C(j.—depth r.elatlor?s(rjup IS 54 L Constrai.r,]s - e tal
. —1.5 1 b L = —
Abundant coral microatolls Paths B/ .. o = , 05 ,0'7 eben I @i e Gl ;
: with sensitivity improving for samples collected L pattern of deformation
-100f during climatically stable periods. This transfer ; following the 2007 Mw 8.1
Interseismic Phase | function underpins conversion of the temporal SISl AN I AL rupture and provides an
N 5'°C record into a quantitative displacement and the SF corals from Parara ind dent detic check
g Traditional coral : - 13 o : . P Island record opposite directions independent geodetic chec
distance_ T E ol 9 : ™ Horizontal drilling paths recover the temporal o “C signal. The two paths shown above history. of displacement for the 2007 Mw o the 5"3C-derived
from trench 5 aleoqgeoqgesyv iIs ' : g : : : 13~ ° . : : : : .
¥ : g y (F and H) are In excellent agreement and reveal a prominent positive excursion As a forward modgl vallqatlon, the & “C-derived 8.1 event, placing the two sites coseismic signal. Upcoming
Ve based on immediately following the April 2007 Mw 8.1 earthquake, consistent with coseismic relative sea-level signal is used as a boundary on opposite sides of the NISAR data will extend this
morphology uplift & preseismic subsidence. condition for a numerical coral growth model. The coseismic hinge line and comparison into the
- Vv Extending the record back to 1937 using all eight horizontal paths, the low-pass filterec simulated coral morphology (top) reproduces the confirming that &°C stably interseismic period,

observed shape of the 12 SP-A slab (bottom),
Including the die-down surface and lateral growth

record (to anel), validating the proxy over the full 70-year baseline. Annotatec i
use Coral iecewifse IOslf)) es ) uantif ag arenfverﬁical dis lacementyrates in each inter-event asymmetry associated with the 2007 coseismic 1970s transition In the same the — multi dgcadal coral
Coseismic Phase skeletal 313C Pt l PesS g y app P uplift event. direction, a spatially coherent, record against modern
Interval.

satellite geodesy.

tracks tectonic deformation.
Crucially, both sites record the

5"°C trend closely mirrors the independently derived morphological relative sea-level

We propose to enabling direct validation of

long-wavelength  signal that

distance

w:‘-rlmal e;'lia;placer'l'ieru

from trench 1940 1950 1960 1970 1980 1990 2000 2010 7 crosses the hinge line and e
| | | | | | | v-\'-_4o ; therefore implies a deeper or
— A ° ] _ .
. Y Horizontal Paths =50 e wo 17" broader deformation source
> e —_—— ' 5 1 operating at a scale larger than
= g5 —110 Reversed Coral . : SETORNE  AT  ROR g the 2007 rupture.
= % & 120 Morphology arical Model fc ARl ca e P
go - —— M8.1 EQ 2007 Apr . . I R T e R T 2
~130 ° eaeie e s e dai pl el s A R 013C of Adjacent Corals
| Main Sampllng DdsSCU ICLe C L RUSRE ik % e : ek &35 3000 0 :
0.25 Filtered N . 1000 2000 sont :(()&oeters) 4000 5000 6000 Gizo Nauru
0.00 - Preliminary sampling - ARl 2987

Average subsidence rates of volcanic Pacific
Islands: 2-5 mm/a

| —— M8.1 EQ 2007 Apr

-10F

] /‘V‘ 0.50 A

The Data Gap
* Only~30years of sparse Geodesy.

-20F

513C [PDB]
S
Ul
o

-30F

B
. . § / -0.100
* Paleogeodesy gives a partial 100, A

record of tectonics.

Depth (cm)

-40

— Filtered

200 150 100 50 0 1985 1990 1995 2000 2005 2010
Year BCE Year

e . . . . - - - - - - ' 350 300 250

Length (cm)



	Slide 1: High-resolution Coral Geodesy in the Solomon Islands Development of a centennial record of vertical motion at a megathrust using coral δ¹³C  M. Ege Karaesmen1, Luc Lavier1, Frederick Taylor1 1University of Texas at Austin, UTIG

