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Experiment Cascadia 
IIC Affected & Contact SIO – Jeff Babcock 
Stations Affected J10B 
Contact Information 
 
 

Emily Morton, New Mexico Tech, emily.morton@student.nmt.edu 

	  
Summary:	  
	  
Emily	  asked	  about	  the	  timing	  of	  station	  J10B	  on	  the	  BH*	  channels,	  saying	  initial	  
waves	  from	  earthquakes	  had	  been	  coming	  in	  much	  too	  early	  given	  the	  proximity	  to	  
other	  nearby	  stations.	  She	  gave	  an	  example	  of	  an	  earthquake	  on	  9/8/2012	  recorded	  
on	  both	  OBS	  and	  land	  stations.	  
	  
	  
Steps	  Taken:	  

Date	  	   Action	  	  
11/7	   Responded	  to	  Emily	  Morton	  
11/14	   Summarized	  investigation	  and	  additional	  evidence	  to	  confirm	  the	  timing	  

error.	  
11/15	   Jeff	  responded	  with	  more	  information	  about	  the	  station.	  A	  -‐62.53389230	  

second	  time	  correction	  was	  applied	  to	  J10B,	  which	  may	  indicate	  a	  real-‐time	  
clock	  counter	  error	  and	  the	  correct	  correction	  would	  be	  -‐2.53389230	  
seconds.	  If	  the	  timing	  error	  is	  not	  consistent,	  it	  could	  be	  the	  
oscillator/clock	  drifting	  more	  than	  a	  minute.	  Requested	  more	  evidence	  
showing	  that	  the	  timing	  error	  is	  consistent	  throughout	  entire	  experiment.	  

11/16	   Kasey	  e-‐mailed	  Emily	  for	  more	  evidence	  of	  the	  timing	  error	  being	  
consistent,	  Emily	  quickly	  responded	  that	  J10B	  was	  consistently	  early	  for	  47	  
events	  but	  that	  she	  could	  not	  confirm	  a	  consistent	  timing	  error.	  Additional	  
teleseismic/regional	  events	  were	  used	  to	  estimate	  the	  timing	  error	  
throughout	  the	  deployment	  and	  are	  summarized	  in	  figures	  below.	  Also	  
added	  tables	  from	  recovery	  cruise	  report	  that	  indicate	  the	  large	  drift	  was	  
identified	  as	  probable	  incorrect	  logging	  of	  the	  time	  at	  deployment	  during	  
Day	  2	  of	  the	  recovery	  cruise.	  
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From	  Deployment	  Cruise	  Report	  (2013/09/24):	  
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Figure	  1.	  Plot	  from	  Emily	  Morton	  (sent	  11/7/16)	  showing	  a	  presumably	  land	  
earthquake	  detected	  on	  OBS	  (J09B,	  J10B,	  J11B)	  and	  a	  land	  station	  (MONO).	  Note	  that	  
the	  earthquake	  comes	  in	  earlier	  on	  the	  J10B	  ocean	  station	  than	  all	  of	  the	  others,	  
even	  though	  J10B	  is	  located	  in	  between	  J11B	  and	  J09B.	  
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Figure	  2.	  2012	  M7.8	  Queen	  Charlotte	  earthquake	  recorded	  on	  the	  Cascadia	  Initiative	  
OBS	  stations.	  Note	  that	  J10B	  has	  a	  P	  wave	  arrival	  approximately	  1	  minute	  earlier	  
than	  the	  other	  stations.	  Automatic	  P	  wave	  picks	  are	  in	  red.	  
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Figure	  3.	  2013	  M7.5	  Craig	  earthquake	  recorded	  on	  the	  Cascadia	  Initiative	  OBS	  
stations	  and	  the	  TA	  land	  stations.	  Note	  that	  J10B	  has	  a	  P	  wave	  arrival	  approximately	  
1	  minute	  earlier	  than	  the	  other	  stations.	  Automatic	  P	  wave	  picks	  are	  in	  red.	  
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Figure	  4.	  Left	  column	  is	  BH1	  (top),	  BH2	  (middle),	  and	  BHZ	  (bottom).	  Right	  column	  is	  
BX1	  (top),	  BX2	  (middle),	  and	  BXZ	  (bottom).	  Recording	  is	  9/8/2012	  4:56	  earthquake	  
to	  show	  consistency	  across	  all	  channels,	  although	  the	  filtered	  data	  (?X?	  channels)	  
does	  alter	  the	  wave	  forms	  significantly	  for	  this	  local	  event.	  
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Figure	  5.	  a)	  Recordings	  of	  the	  2013	  M7.5	  Craig	  earthquake	  on	  J10B	  to	  show	  
consistency	  in	  timing	  across	  all	  channels.	  This	  is	  clearer	  for	  a	  regional	  event	  as	  the	  
waveforms	  are	  not	  affected	  by	  the	  filter	  in	  the	  ?X?	  channels.	  Horizontal	  seismic	  
channels.	  
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Figure	  5.	  b)	  Recordings	  of	  the	  2013	  M7.5	  Craig	  earthquake	  on	  J10B	  to	  show	  
consistency	  in	  timing	  across	  all	  channels.	  Vertical	  seismic	  and	  DPG	  channels.	  
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Figure	  6.	  Station	  metadata	  at	  the	  DMC	  as	  of	  11/16/16.	  
	  

	  
	  
	  
Figure	  7.	  Summary	  of	  timing	  offsets	  from	  predicted	  versus	  picked	  P	  wave	  arrival	  
times	  for	  events	  throughout	  the	  deployment	  time.	  Picks	  are	  estimated,	  particularly	  
in	  the	  case	  of	  the	  catalogued	  “Local	  Event”	  and	  can	  be	  referenced	  to	  figures	  within	  
this	  document	  for	  further	  review.	  
	  
Date	   Event	   Clear	  P	  wave?	   Timing	  Difference	  

(estimate)	  
09/01/2012	   J10B	  OBS	  Deployed	   	   	  
09/05/2012	   M7.6	  Costa	  Rica	   Yes	   60	  seconds	  
09/08/2012	   Local	  Event	   Yes	   55	  seconds	  
10/28/2012	   M7.8	  Queen	  Charlotte	   Yes	   60	  seconds	  
11/08/2012	   M6.1	  Vancouver	  Island	   No	   60	  seconds	  
12/14/2012	   M6.4	  Baja	  California	   Yes	   60	  seconds	  
01/05/2013	   M7.5	  Craig	   Yes	   60	  seconds	  
02/06/2013	   M8.0	  Santa	  Cruz	   No	   60	  seconds	  
04/19/2013	   M7.2	  Kuril	  Islands	   Yes	   60	  seconds	  
05/24/2013	   M8.3	  Sea	  of	  Okhotsk	   Yes	   60	  seconds	  
06/15/2013	   M6.5	  Nicaragua	   No	   60	  seconds	  
06/18/2013	   J10B	  OBS	  Recovered	   	   	  
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Figure	  8.	  2013	  M7.6	  Costa	  Rica	  earthquake	  recorded	  on	  select	  Cascadia	  Initiative	  
OBS.	  Automatic	  P	  wave	  picks	  are	  in	  red.	  	  
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Figure	  9.	  2012	  M6.1	  Vancouver	  Island	  earthquake	  recorded	  on	  select	  Cascadia	  
Initiative	  OBS.	  Automatic	  P	  wave	  picks	  are	  in	  red.	  This	  event	  was	  very	  nearby	  the	  
stations	  and	  it	  looks	  like	  the	  P	  wave	  picks	  are	  a	  few	  seconds	  off	  on	  the	  other	  stations	  
too,	  though	  J10B	  is	  still	  coming	  in	  much	  earlier	  which	  is	  apparent	  for	  the	  S	  wave.	  
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Figure	  10.	  2012	  M6.4	  Baja	  California	  earthquake	  recorded	  on	  select	  Cascadia	  
Initiative	  OBS.	  Automatic	  P	  wave	  picks	  are	  in	  red.	  	  
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Figure	  11.	  2013	  M8.0	  Santa	  Cruz	  Islands	  earthquake	  recorded	  on	  select	  Cascadia	  
Initiative	  OBS.	  Automatic	  P	  wave	  picks	  are	  in	  red.	  There	  was	  a	  lot	  of	  noise	  during	  
this	  event	  (I	  think	  it	  was	  part	  of	  a	  couplet	  or	  multiplet)	  so	  surface	  waves	  are	  shown	  
to	  better	  identify	  the	  timing	  shift.	  
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Figure	  12.	  2013	  M7.2	  Kuril	  Islands	  earthquake	  recorded	  on	  select	  Cascadia	  Initiative	  
OBS.	  Automatic	  P	  wave	  picks	  are	  in	  red.	  This	  event	  was	  very	  clear	  so	  we	  are	  able	  to	  
zoom	  in	  on	  this	  four-‐minute	  segment.	  
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Figure	  13.	  2013	  M8.3	  Sea	  of	  Okhotsk	  earthquake	  recorded	  on	  select	  Cascadia	  
Initiative	  OBS.	  Automatic	  P	  wave	  picks	  are	  in	  red.	  This	  event	  was	  very	  clear	  so	  we	  
are	  able	  to	  zoom	  in	  on	  this	  four-‐minute	  segment.	  
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Figure	  14.	  2013	  M6.5	  Nicaragua	  earthquake	  recorded	  on	  select	  Cascadia	  Initiative	  
OBS.	  Automatic	  P	  wave	  picks	  are	  in	  red.	  It	  was	  difficult	  to	  see	  this	  smaller	  event	  and	  
there	  were	  no	  large	  teleseismic	  earthquakes	  during	  June,	  so	  the	  surface	  waves	  are	  
shown	  as	  well	  to	  help	  the	  P	  wave	  and	  timing	  shift	  pop	  out	  above	  the	  noise.	  
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Figure	  15.	  Log	  entry	  from	  Day	  2	  of	  recovery	  cruise	  report.	  
(http://ds.iris.edu/data/reports/7D_2011_2017/Cascadia2013_Toomey_CruiseRep
ort_7D_rec_SIO_10_07_2103.pdf)	  
	  

	  
	  
	  
	  
Figure	  16.	  SIO	  OBS	  Year	  2	  station	  table	  from	  recovery	  cruise	  report.	  J10B	  is	  station	  
number	  2.	  
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Figure	  17.	  SIO	  OBS	  Year	  2	  clock	  table	  from	  recovery	  cruise	  report.	  Station	  number	  2	  
is	  J10B.	  
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Figure	  18.	  SIO	  OBS	  Year	  2	  instrument	  status	  table	  from	  recovery	  cruise	  report.	  
Station	  number	  2	  is	  J10B.	  
	  

	  


