
 AN ERUPTION OR A DIKING EVENT? 

AXIAL EVEN MORE RESTLESS AND THE WIRING IS WORKING

At about 0630 GMT today (2330 Pacific Time - April 23, 2015) Axial Seamount 
deformation became much more active.  Based on newly available data from the 
website maintained by Bill Chadwick of NOAA, the floor Bottom Pressure Tilt Sensor at 
the Central Caldera Site began to deflate. ( http://www.pmel.noaa.gov/eoi/rsn/ )
The event lasted about 12 hours and the drop was nearly 2 meters.  In almost the same 
timeframe, the daily earthquake count went from less than a thousand events per day, 
to nearly 8,000 events/day according to the automatic tabulations provided by William 
Wilcock.(http://alben.ocean.washington.edu/
histogram_earthquakePrelimDaily.jpg.

Preliminary locations determined by Wilcock indicate that most of the most recent 
earthquake epicenters are located close to the eastern edge of the caldera not far from 
the position of the 2011 eruption, to the west of the Primary Node 3B.  At this point, all of 
the seismometers in the Figure 1 below are still working.   There do not seem to be any 
clear anomalies on the sensors with ability to detect temperature - even as engineering 
data.  

Figure 1. Location of instruments in Caldera.  Note location of Central Caldera MJ03F is 
position of the Pressure Tilt Meter for data in Figure 2.
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The Preliminary Earthquake histogram assembled daily by Wilcock is shown below with 
dates  from Nov 16, 2014 to April 25, 2015. The most striking feature is the jump in 
event abundance from a recent average during March and early April between about 
500 and 1200 per day to a value greater than 7,000 on the 24th of April.  

Figure 2. Plot of seafloor pressure variations indicating tidal variations in Blue; and the de-
tided signal in Red.  A similar pattern is found from location MJ03C near Central Caldera 
location. 

Figure 3. Earthquakes/Day - From Wilcock web site.



These data represent a unique view of activity on an underwater volcano located 
roughly 400 km due west of Astoria, Oregon.  

At this point, Chadwick’s analysis is a follows:

 “There is no evidence that the dike that intruded reached the surface to erupt, because 
there have been no temperature anomalies on the BOTPT instruments and all the other 
OOI instruments are accounted for.  If there had been an eruption in the caldera, some 
instruments or cables would certainly have been impacted.  On the other hand, the 
amount of subsidence is major (~ 2 m over ~12 hours at the caldera center), suggesting 
that almost as much magma was removed from the sub-caldera reservoir as (took 
place) in the 2011 eruption. 

However, the duration of the subsidence this time (12 h) is quite a bit shorter than either 
the 1998, or the 2011 eruptions (6 days).  The event seems to be over from a 
deformation perspective (but I suppose that could change).  

But it's also possible that a dike was intruded from the summit down one of the rift 
zones and could have erupted somewhere outside the caldera where we would not 
presently be able to detect it. In any case, I'd expect the horizontal length of the dike to 
be significant based on the amount of subsidence.  The tilt-meters at the caldera center 
and at the primary node both recorded signals consistent with dike intrusion, so I 

Figure 4. Earthquakes/Hour - From Wilcock 
web site.



interpret at dike intruded somewhere between them (like in 1998 and 2011) and 
probably propagated laterally from there, but did not reach the surface in the caldera.”

At present this is the information we have available.  Wilcock is working on refining the actual 
seismic locations and we will see if there is more to the deformation story as time passes.

An important additional event took place today.  As a  result of the increased activity, the 
program officer for OOI at NSF agreed to lift the embargo on the OOI deformation data and 
Chadwick, who proposed, designed, and built the Bottom Pressure Tilt Meters for OOI has 
agreed to keep the community informed about the changes taking place by making the NOAA-
PMEL Earth-Ocean Interactions Program web site available to all, and by up-dating it with 
postings every 15 minutes from the individual BOTPT Instruments. 

This message and any additional information will be posted on the NOVAE web site 
http://novae.ocean.washington.edu on a regular basis as it comes available.   If you wish to 
comment there are comment entry options at the end of each of the three Break-out sections, 
for example:  http://novae.ocean.washington.edu/story/Processes_Near_the_Seafloor  has a 
comment option at the bottom of the page.

All of the graphics and videos of all of the talks have been entered into the NOVAE Site as of 
now, although some of the links are still not complete....

Please request additional information of make comments of any type on the pages indicated 
above.

I find this evolution immensely exciting and it believe it is time to begin a dialogue about an 
Event Response Cruise.   More on that soon.... Please let us know if you are interested in 
contributing to or participating in that type of activity.... it is early in the year and the seas can be 
a bit rough.

All the best to each of you... and please pass this along to anyone you feel might find it 
interesting.

!
John Delaney
jdelaney@uw.edu
206-619-6472
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