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1.0 INTRODUCTION 

In the OBSANP data set 14 of the 83 deployed  channels did not acquire useful data.  So there 
are 69 arrival time plots for each of three frequencies for transmissions from the West line.   This 
supplement includes a subset of these plots that are relevant to the analysis and conclusions of 
the paper. 

Five diffractors were observed for transmissions on the West line (Figure S-1):  “p”, “q”, “C”, 
“P” and “S”.   Diffractor “p” is on the southwest side of Seamount B and is the same location as 
the NPAL04 diffractor within the resolution of the data.  Diffractor “q” is on the south side of 
Seamount “C” and for many receivers has an arrival time curve that overlaps the “p” curve (see 
below).  Diffractors “q”, “C”, “P” and “S” are not discussed in the paper. 

 

2.0 DIFFRACTORS “p” AND “q” AT 77.5HZ 

2.1  Clear “p”, good and weak 

SP3 vertical and horizontal H2 show good “p” distinct from “q” (Figures S-2 and S-3).  SP3 
horizontal H1 has poor SNR and SP3 hydrophone and hydrophone module (HM) show very 
weak “p”. 

SP4 vertical and hydrophone show weak “p” distinct from “q”  (Figures S-4 and S-5).  SP4 
horizontal H1 and HM have poor SNR and SP4 horizontal H2 shows questionable “p”. 

2.2  Indistinguishable from water multiple 

On the DVLA (Figure S-6), SP1 (HM, Figure S-17), and SP2 BDSRs from “p” and “q” are 
indistinguishable from the water multiple. 

On LPA (Figure S-7) and LPD “p” is indistinguishable from the water multiple, but “q” is 
slightly separate from the multiple and is not seen. 

2.3  ”p” time is distinguishable from water multiple and “q”, but “p” is not seen 

On LPB  (Figure S-8a) and LPC (Figure S-8b), “p” time is clearly separate from “q” and the 
multiple, but no “p” arrivals are observed. 

2.4  Indistinguishable from”q” 



All four components on SP5 and SP6 show “p” and “q” indistinguishably, clear on SP6 (Figures 
S-9 to S-12) and weak on SP5 (Figures S-13 to S-16). 

2.5  Miscellaneous 

SP1 OBS channels have bad timing.  SP7 OBS channels have no data.  So for SP1 and SP7 there 
is just the hydrophone module.  On SP1 HM (Figure S-17) BDSR-p interferes with the water 
multiple (BRSR) and SP7 HM (Figure S-18) does not show any “p”.  SP8 (all channels, Figure 
S-19) does not show any “p”. 

2.6  “p” versus “q” 

There is a weak indication of  “q” on the HM on SP7 (Figure S-18).  Otherwise there is no clear 
“q”.  It is either indistinguishable from the water multiple, or from “p”, or both.  So, for now, we 
assume that whenever there is an arrival with “p” and “q” predicted to arrive together we are 
actually only seeing “p”, for example SP5 and SP6.  

2.7 Summary at 77.5Hz 

In summary, diffractor “p” is ensonified by 77.5Hz sources on the west line at observed ranges 
from 25 to 45km on OBS SP4 (Figures 7, S-4 and S-5) and from 15 to 35km on OBS SP6 
(Figures 3 and S-9 to S-12).  It is also observed distinctly at receivers SP3 (Figures S-2 and S-3) 
and  SP5 (Figures S-13 to S-16 ).   It is not observed at receivers SP7 (Figure S-18), SP8 (Figure 
S-19), LPB (Figure S-8a) and LPC (Figure S-8b).  It interferes with the first water multiple 
(BRSR) for the other receivers: DVLA (Figure S-6), SP1 (Figure S-17), SP2, and LPD. 

For receivers SP3 (Figures S-2 and S-3), SP4 (Figures S-4 and S-5), SP5 (Figures S-13 and S-14) 
and SP6 (Figures (S-9 and S-10) BDSR-p was observed equally well on the hydrophone and 
vertical channels including the hydrophone modules on SP3 and SP4. It was also observed on 
both horizontal channels on SP5 and SP6 (Figures S-11, S-12, S-15 and S-16) but not on the 
horizontal channels on SP4.  On SP3 only one horizontal channel (H1) observed the diffraction.   

 

3.0 DIFFRACTOR “p” AT 155HZ 

BDSRs from diffractor “p” were also observed at 155Hz.  With the exception of one horizontal 
channel (GH1) on SP4 and SP5and the hydrophone module on SP4, 155Hz diffractions were 
observed on all channels of SP3, SP4, SP5 and SP6.  As examples, we show the vertical channel 
for SP3 (Figure S-20) and the hydrophone channels for SP4 (Figure 9a and S-21), SP5 (Figure S-
22) and SP6 (Figure S-23).  Interestingly 155Hz diffractions were also observed on the long 
period OBSs LPB (SAIC hydrophone, Figure S-24) and LPC (all channels, Figure S-25 shows 
the vertical channel as an example) even though these broadband seismometers were not 
designed for such high frequencies.   



4.0 DIFFRACTOR “p” AT 310HZ 

BDSRs from diffractor “p” were also observed at 310Hz  Weak 310Hz diffractions were 
observed on the hydrophones on SP3 (Figure S-26), SP4 (Figure S-27), SP5 (Figure S-28) and 
SP6 (Figure S-29), but not on the inertial sensors.  As an example of poor SNR at 310Hz we 
show the vertical channel on SP3 (Figure S-30). 

 

 

Figure S-1:  Location of the five diffractor points (red crosses) observed on the West line: “p”, 
“q”, “C”, “P” and “S” at 77.5Hz.  The dots show some of the source locations for the West line.  
Black crosses show receiver locations.  Diffractor “p” is close to the location of the diffractor 
observed on  NPAL04 and is discussed extensively in the text.  Diffractor location”q”gives very 
similar arrival times to location “p” for the nine easterly most receivers and is discussed in the 
text.  Diffractor “C” is observed on SP6, SP7 and SP8.  Diffractor “P” is only observed on SP7 
(HM) and SP8 and diffractor “S” is only observed on SP8.   



 

Figure S-2:  BDSR from diffractor “p” observed on the vertical channel of SP3 at 77.5Hz. 

 

Figure S-3: BDSR from diffractor “p” observed on horizontal (H2) channel of SP3 at 77.5Hz. 



 

Figure S-4: BDSR from diffractor “p” observed on the vertical channel of SP4 at 77.5Hz. 

 

Figure S- 5: BDSR from diffractor “p” observed on the hydrophone channel of SP4 at 77.5Hz. 

 



 

Figure S-6:  For the hydrophone module on the DVLA, 52m above the seafloor, at 77.5Hz., the 
predicted arrival times from “p” and “q” are indistinguishable from BRSR (the first water 
multiple). 

 

Figure S-7:  For the vertical channel on LPA at 77.5Hz the arrival time from “q” is separate 
from “p” and BRSR but no BDSR-q is observed. 



 

Figure S-8a: For the vertical channel on LPB at 77.5Hz, the arrival time from “p” is separate 
from “q” and BRSR but no BDSR-p is observed. 

 

Figure S-8b: For the vertical channel on LPC at 77.5Hz, the arrival time from “p” is separate 
from “q” and BRSR but no BDSR-p is observed. 

 



 

Figure S-9: BDSRs from diffractors “p” and  “C” observed on the vertical channel of SP6 at 
77.5Hz.  The right side of this figure is the same as Figure 3 in the main paper. 

 

Figure S-10: BDSRs from “p” and “C” observed on the hydrophone channel of SP6 at 77.5Hz. 



 

Figure S-11: BDSRs from “p” and “C” observed on a horizontal channel H1 of SP6 at 77.5Hz. 

 

Figure S-12: BDSRs from “p” and “C” observed on a horizontal channel H2 of SP6 at 77.5Hz. 



 

Figure S-13: BDSRs from “p” observed on the vertical channel of SP5 at 77.5Hz. 

 

Figure S-14: BDSRs from “p” observed on the hydrophone channel of SP5 at 77.5Hz. 



 

Figure S-15: BDSRs from “p” observed on a horizontal channel H1 of SP5 at 77.5Hz. 

 

Figure S-16: BDSRs from “p” observed on a horizontal channel H2 of SP5 at 77.5Hz. 



 

Figure S-17:  At the hydrophone module on SP1(here at 77.5Hz)  BDSR-p, BDSR-q and the 
first multiple (BRSR) interfere with each other at ranges beyond 25km.  At shorter ranges where 
the arrival times diverge BDSRs are not observed. 

 

Figure S-18:  The only example of “q” appearing weakly separate from “ p” (at 77.5Hz)  is the 
hydrophone module on SP7.  Note that diffractor “P” is a distinctly different diffractor from 
diffractor “p”. 



 

Figure S-19:  This plot for the vertical channel at 77.5Hz shows that for SP8 BDSR-p is not 
observed. 

 

 

Figure S-20:  BDSR “p” is observed on the vertical channel on SP3 at 155Hz. 



 

Figure S-21:   BDSR-p is observed on the hydrophone channel on SP4 at 155Hz. 

 

Figure S-22:   BDSR-p is observed on the hydrophone channel on SP5 at 155Hz. 



 

Figure S-23:   BDSR-p is observed on the hydrophone channel on SP6 at 155Hz. 

 

Figure S-24:   BDSR-p is observed on the SAIC hydrophone channel on LPB at 155Hz. 



 

Figure S-25:   BDSR-p is observed on the vertical channel on LPC at 155Hz. 

 

Figure S-26:   BDSR-p is observed on the hydrophone channel on SP3 at 310Hz. 



 

Figure S-27:   BDSR-p is observed on the hydrophone channel on SP4at 310Hz. 

 

Figure S-28:   BDSR-p is observed on the hydrophone channel on SP5at 310Hz. 



 

Figure S-29:   BDSR-p is observed on the hydrophone channel on SP6 at 310Hz. 

 

Figure S-30:  The vertical channel on SP3 at 310Hz is an example of poor SNR. 

 


