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Long-term inflation/deflation record in Axial caldera
4 | | ] | ] | | | | ] | | | | i | . | I' | | | | I |
: 015 inflation threshold ]
@ E : : |
z - 2011 inflation threshol T
;8- 4_‘ 1) | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | [ |
@ ':LI | F_\ ; M M - C
=3 |8 N > 1 5
O B D 1) D 1 o=
= i = \ c ) c {1 £
O \ e o
= . —t —+ ~—t -
z O . L \ =,
Q- — Q o) @)
& L B = .‘. = \\ - .
g 5 (O
o 2 | 1 _
O \
G— B \ 7
o | 3 Y _
v i {- { | C
= ) O
z : 1 =
3 3 /\ G
b = 1F - &
3 = Data gap T
§v] u i
6 i ‘/ ’ BPR data | a
I — O— MPR data ] ir
O MPR benchmarks B .
g 2 k A . OOI BPRS on O | 1 | | 1 | | | | 1 | | | | I | | 1 | | | | I |
0 m cabled observatory
? $ B 0O seismometers 1997 2001 2005 2009 2013 2017 2021
130°4'0"W 130°2'0"W 130°0'0"W 129°58'0"W
Bottom Pressure Recorder (BPR) data from the Central Caldera at Axial Seamount showing vertical movements of the seafloor over time.
Map of the summit caldera of Axial Seamount showing the 4 bottom Plot shows the major short-term deflation during eruptions in 1998,2011,and 2015 and long-term re-inflation between eruptions at variable rates.
pressure/tilt (BOTPT) instruments (red dots) and 7 seismometers (black The overall deformation cycle appears to be “inflation-predictable’ which can be used to forecast eruptions. Axial has now re-inflated 92% of
squares) connected to the OOI-RCA cabled observatory. White dots are the amount of deflation during the 2015 eruption. However, the next eruption is likely still years away due to the current low rate of inflation.
seafloor benchmarks where MPR pressure measurements are made.
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2016 2017 2018 2019 2020 2021 2022 Histograms of earthquakes per day (black bars) and cumulative number of earthquakes (red curves) over time from the Wilcock et al.
(2017) catalog. (a) Seismicity before the 2015 eruption. (b) Seismicity since the 2015 eruption. Arrows point to times of significant
Plot of differential OOI-BPR data (blue curve) over histogram of the number of earthquakes per day (black bars) showing how changes in the rate of earthquakes - the changes in May 2019 and Sep 2020 corresponded with major decreases in the rate of
deformation and Seismicity have co-varied since the 2015 eruption. Grey vertical stripes show times when no seismic data are inflation (see blue curve in p|0t at left). Note the current rate of seismicity is about an order of magnitude lower than that observed
available from the Wilcock et al. (2017) catalog (including 3-week period of a multi-channel seismic survey in August 2019). before the 2015 eruption, also suggesting that the next eruption is still years away.
Differential BPR data are calculated by subtracting the Eastern Caldera BPR (MJO3E) from the Central Caldera BPR (MJO3F).
§ 100000 L I S S B R B S S S N S S S S 300000 T T T T T T T T T T T T T 150 T T | T T T T | T T T T | T T lC T | T T T T 'I 50
< . - - i -
S . — = 369.1 * exp(2.5461%x) wn - — ) = 446.99 * exp(2.8869%X)
S c -a) . M/ £ . 250000 —b) . °/ - i = i >
£ S 80000 - R=0.99833; ChiSq=7.9642e+9 May 5 £ i R=0.96024; ChiSq=1.1028e+10 E : o - O
- = (@} - -
qur; % i May 2022 ] g o 200000 o/ - E 100 I g g - 100 g
S T 60000 - 2019 182 : : O = S LN - <z
2 = ' 1$ & 150000 - = -2 o — ' =
Q0 (- : [e) -'5 R (] i o+ = ) — o - —O
E ~N — B - S P +
S5 QO 40000 -1 E - ® ® ] _Q_ R Q Q. (@\| - 'O_
Z 5 : < % 100000 F N . L = i <
Y . E o - 0o o/ ® ] ;43_ 50 o) v _ >0
= .S 20000 = 50000 E ° ] ) i 9 — i 50 Q
S 7 l ; ° : ) = ™
c i i o, ® + - ~ . —_
3 Ol | b 0é A A N g - - x
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0 @ - o - P
Cumulative Corrected Differential Uplift (m) Cumulative Corrected Differential Uplift (m) % Or g 10 3@
- . g I S SURGE I 2
% 200000_""I""I""I""I""I' i T 200000_----|----|---'|"--|: ] 2 i "r"U ] \S
8— c : C) — Y= 10119 * eXp(9731*X) g - L d —_— Y= 5375 * exp(1 3.74%X) ' 4 I D I - =
O I ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
£ 2 150000 R=0.98951; ChiSq=8.5827e+9 1E2 150000k R=0.98262; ChiSq=1.9271e+9 - -50 ' | | . | -50
(S
= i el NEEEETEEY 1997 2002 2007/ 2012 2017 2022
o g i 12 Mar 5 @ i
S | o W i
ég 100000 {- NS 1 2 3 100000 | -
3 P % 2 I Long-term plot showing variation in uplift rate from 1997-2022, derived from the single-station BPR record at the center
o E I {\a\ ] % *:.3 I of the caldera, averaged over a 1-year moving time window (blue curve, left y-axis) and magma supply rate calculated
% Q 50000 - O(\e(‘ 12 £ 50000 - from the averaged uplift rate and the best-fit deformation model of Nooner and Chadwick (2016) (red curve, right y-axis).
S © i ei® S S i Note that magma supply decreased after the 1998 eruption, then there was a surge in the magma supply between the
£ ol —_ .y, 1E of R | | % 2011-2015 eruptions, and the supply has waned by an order of magnitude since then.
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Plots showing exponential relationship between rates of seismicity and deformation. (a) Black curve is cumulative number of earthquakes vs.
total uplift since the 2015 eruption. Red curve is best-fitting exponential equation. (b) Earthquake rate per meter of uplift since the 2015
eruption, showing that it also follows an exponential relationship (red curve). (c) Cumulative number of earthquakes vs. total uplift before the
2015 eruption, starting in Nov 2014, fit to one exponential curve (red curve). (d) Same data as in (c) but separated into two time periods
before and after 12 March 2015 (vertical dashed line), and fit to an exponential curve before (solid red line) and to a linear curve after (red
dashed line), which could indicate an increasing component of inelastic deformation precursory to the eruption. The current rate of
earthquakes per meter of upliftis ~2.6 x 10> m™', which is about 26% of the rate of ~10° m™ seen in the 6 weeks prior to the 2015 eruption.
The exponential model would predict that Axial will erupt again when the uplift reaches ~2.8 m, or ~0.6 m above its current level of ~2.2 m.
Given that the current rate of inflation is <10 cm/yr, the next eruption is likely still years away.

FOR MORE INFORMATION :

Chadwick, W.W., Jr, W.S.D.Wilcock, S.L.Nooner, J.W.Beeson, A. M. Sawyer, and T.-K. Lau (2022),
Geodetic Monitoring at Axial Seamount Since its 2015 Eruption Reveals a Waning Magma

Supply and Tightly Linked Rates of Deformation and Seismicity, Geochem. Geophys. Geosyst.,
22,e2021GC010153,d0i:10.1029/2021GC010153.

Realtime plots of OOl bottom pressure data: https://www.pmel.noaa.gov/eoi/rsn/
Realtime plots of OOl seismic data: http://axial.ocean.washington.edu/



