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1. Introduction

The goal of the Passive Imaging of the Lithosphere Asthenosphere Boundary (PILAB)
project is a better understanding of the tectonic plate. The transition from a rigid plate to a
weaker, convecting asthenosphere is fundamental to plate tectonic theory. Yet the thickness
of the plate and the mechanism that causes the transition from the lithospheric plate to the
deeper asthenosphere is the subject of much debate. The nature of this boundary likely has
implications for our understanding of the driving forces of plate tectonic theory, mantle
dynamics, earthquakes, volcanos and tsunamis, and our understanding of sea level
rise/climate change on geologic timescales. The driving question of the experiment is to
determine what makes a plate “plate-like”.

The oceanic lithosphere is an ideal system to understand the tectonic plate, as it has a simple
history, and it is well suited for hypothesis testing. For instance, half space cooling model,
which relies on a thermally defined plate, has been very successful in explaining the seafloor
subsidence and heat flow measurements with increasing seafloor age. However, recent
observations of sharp seismic and resistivity discontinuities at a constant 60-80 km depth
challenge the notion of a purely thermally defined lithosphere-asthenosphere, which is
predicted to be very gradual in depth. This suggests composition or a phase change such as
melt transition occurs at the LAB. Discriminating between these hypotheses has been
difficult because the previous work has been carried out at a variety of scales from local to
global, using a variety of geophysical methods with different resolutions and sensitivities. In
addition, direct comparison between studies is difficult due to the difference in location of
these investigations. Many experiments have focused on the fast spreading lithosphere of the
Pacific plate, wheras in situ measurements on slower spreading oceanic lithosphere, such as
the Atlantic, are rare.

The PI-LAB experiment will image the crust and mantle at the same location using a variety
of geophysical methods with multiple scales of resolution and sensitivity to determine the
defining mechanism of the tectonic plate. Specifically, the project will use passive source
seismology and magnetotellurics to image the crust and upper most mantle beneath 0 M.y. to
80 M.y. aged seafloor from the slow spreading Mid-Atlantic Ridge near the Chain and
Romanche Fracture Zones. This work will complement active seismic reflection and
refraction work by project partners. The experiment is designed as 3 linear arrays crossing the
Mid-Atlantic Ridge twice on two separate ridge segments and 50-80 M.y. seafloor across the
Romanche Fracture Zone. The location was chosen to optimize lithospheric simplicity, i.e.
focusing on a relatively long ridge segment. In addition, it was chosen to overlap at least
partially with previously collected reflection data from Satish Singh, to maximize the scale of
resolutions.
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Figure 1: Ship track for DYO7 and OBS station locations over bathymetry. OBMT are deployed within 1 km of the OBS

The PI-LAB instruments were recovered on the Royal Research Ship Discovery on cruise
DY072. The cruise departed at 20:30 on 28 February 2017 from Santa Cruz Tenerife and
returned to Tenerife 2 April 2017. The ship track is shown in Figure 1. The Principal
Scientist was Associate Prof. Catherine Rychert and the Senior Scientist was Prof. Mike
Kendall.

The project and cruise DY072 is funded by the Natural Environment Research Council
(NERC), the European Research Council (ERC) and the National Science Foundation (NSF).
The Principal Investigator for the passive seismic deployment NERC funding is Catherine
Rychert, University of Southampton. The Co-Investigators on the NERC PI-LAB grant are
Nicholas Harmon (U. Southampton) and Michael Kendall (University of Bristol). Catherine
Rychert is also funded by an ERC Starter Grant. Steve Constable (University of California,
San Diego) is the Principal Investigator for the magnetotelluric study funded by NSF, with
Kerry Key as Co-Investigator. Project partners include Satish Singh who is funded by an
ERC Advanced Grant, to collect multi channel seismic data across the study area, and Ingo
Grevemeyer from GEOMAR to perform refraction experiments in the area.

The PI-LAB experiment was deployed on the Marcus G. Langseth from 1 — 25 March 2016
(MGL1602). The experiment consists of 39 ocean bottom seismometers and 39 ocean bottom
magnetotelluric instruments deployed at 39 sites near the mid-Atlantic ridge on 0 — 80 My



old seafloor. The OBS and the OBMT were collocated, separated by ~1 km at each site. The
deployment cruise also surveyed the eastern side of the Chain Fracture Zone performing
multibeam swath bathymetry, gravity, and magnetics. The recovery cruise surveyed the
western half of the Chain Fracture Zone and also a region of the Romanche Fracture Zone
that experienced a 7.1 magnitude earthquake during the deployment at 04:30 on 29 August.
The recovery surveys also included multibeam swath bathymetry, gravity, and magnetics.

2. Security Risks, Pirates

A health and safety review of DY072 was carried out in the beginning of 2017. In mid-
February 2017 we were informed all activities south of 2° N, encompassing all of our
stations, were considered ‘at risk’ for piracy. We were told that the ship would be fitted with
extra security hardware including additional locks. In addition, we might be required to only
operate during daylight hours and only recover instruments in an east to west pattern, away
from land. Night operations would involve lights on deck that decrease visibility from the
bridge. These recommendations came from a security company called Dryad Maritime, hired
to assess and advise. Implementing these regulations would be at the discretion of the
captain. Our departure date was moved forward from 2 March to the night of the 28"
February and a third engine was added to the ship. This was to speed up the cruise in case the
restrictions on working hours were implemented. Before we left port we were given a
briefing on security by a representative of Dryad Maritime. The ship’s hold was prepared as a
citadel, filled with water, rations, and portable toilets. We performed drills evacuating to the
hold. The plan was that we would seal ourselves in the citadel and drive the ship from there
in the event of a pirate attack. In the end we only encountered two ships when we were at the
eastern edge of our study area on 16 March at 10 am. One was a fishing boat, named Panofi
Fore Runner. The other appeared to be travelling with Panofi, although unnamed, without
fishing gear. We diverted to Starboard by 1 mile to avoid them, and the ships continued their
course. We reencountered the Panofi two days later. However, in neither case did the ships
divert toward us, and danger was assessed to be low. At the sites closest to land (S17D,
L16D, S15D, 114D) we closed all windows at night. We also closed the hanger and as many
doors as possible. This was to reduce light coming off the ship and also to make the ship
more secure. In the end we were allowed to work through the night and collect stations in
either steaming direction, either west-to-east or east-to-west. This allowed us to complete the
scientific goals, which would have otherwise been in jeopardy if the pirate working
restrictions were put into practice.

3. Cruise Scientific Activities

The primary scientific objective of the DY072 cruise was the recovery and triangulation of
39 broadband ocean bottom seismometers (OBS) and the recovery of 39 ocean bottom
magnetotelluric instruments (OBMT). We also completed a marine geophysical survey of the
western Chain Fracture zone and the area of a large magnitude (7.1) earthquake that occurred
on Romanche Fracture Zone on 29 August at 04:30.

3.1 Ocean Bottom Seismic and Magnetotelluric Deployment Hardware Overview
Three groups provided instruments for the ocean bottom seismic deployments. Scripps
Institution of Oceanography (SIO) provided 15 broadband ocean bottom seismometers

equipped with Nanometrics Trillium 240 s period seismometers and differential pressure
gauges (DPQG), Institut de Physique du Globe de Paris (IPGP) of the University of Paris



provided 9 broadband ocean bottom seismometers with Nanometrics Trillum 240 s period
seismometers and differential pressure gauges, and Lamont Doherty Earth Observatory
(LDEO) of Columbia University provided 15 broadband ocean bottom seismometers with
Nanometrics Trillium Compact 120 s periods seismometers with differential pressure gauges
or absolute pressure gauged (APG). Scripps Institution of Oceanography provided 39 ocean
bottom magnetotelluric (MT) instruments equipped with electrodes for measuring the electric
field, 17 capable recording both the AC and DC electric fields and magnetometers for
measuring the magnetic field. Table 1 details the acquisition parameters and instrumentation
hardware for the deployments.

Table 1: Description of instrumentation deployed

Instrument Sensor Type Sampling Rate | Leveling Number
Schedule
SIO OBS Nanometrics 50 Hz lday/1 week 15
Trillium 240 s
/DPG
LDEO OBS Nanometrics 100 Hz 1 day/1 week 10/5
Trillium (DPG/APQG)
Compact 120
s/DPG/APG
IPGP OBS Nanometrics 62.5 Hz 1 Hror 1 day/l | 15,2 with 1
Trillum 240 s week day/1 week
/DPG leveling
SIO OBMT Electrodes 62.5 Hz NA 39 (1721 6
AC/DC channels
Magnetometer recording
AC/DC,
otherwise 4
channels)

Deployment stations were assigned a code based on the following: first letter indicate the
institution of the equipment, [=IPGP, L=LDEO, S=SIO, the two digit number indicates the
sequence that the instrument was deployed, and the last letter indicates the type of instrument
being deployed, M=MT, D=DPG, A=APG. So for example S02M indicates a Scripps
magnetotellurics instrument at the second station deployment location, while LO2A indicates
the LDEO ocean bottom seismometer equipped with and absolute pressure gauge at the
second station deployment location. Table 2 gives the OBS station locations, and Table 3
gives the OBMT station locations. Appendix 1, has detailed bathymetry maps including
recovery ship track. Figure 2 shows the locations of the OBS/OBMT.REPLACE FIGURE 2



Table 2: Ocean Bottom Deployment Locations

Site Lon (Deg) | Lat (Deg) | Depth | Notes
(m)

101D | xx XX Communicated, but never properly, of instance only giving 7
beeps (not 3) in response. We tried trolling for it, and may have hit
it, but it stayed down. We sent burn commands, then disabled it.

LO2A -17.4085 -1.1667 | 3499 | Battery died after 5/6 months.

S03M | -17.0315 -2.4021 3750 | OK

104D -16.1733 -2.1238 3928 | OK

LO5A -15.4058 -1.8577 | 4052 | Battery died after 5/6 months probably because of levelling.

S06D -14.4298 -1.6703 3778 | OK

107D -14.0428 -1.5565 | 3819 | Ran for only 2 weeks

LO8D -13.6409 -1.4493 | 3357 | Only 1 horizontal channel was recorded

LO9A -13.3185 -1.3569 3378 | One horizontal channel was not recorded, no APG

S10D -12.9697 -1.318 3015 | OK

S11D -12.4602 -1.1691 2905 | OK

112D -10.7766 -0.8683 4022 | OK

L13D -9.5619 -0.5862 4659 | Only recorded for some time, looks similar to LO5 and L02

114D -7.9524 -0.3522 4702 | OK

S15D -6.6228 0.1814 | 4927 | On a slope, long period noise, leveled every week, ran out of
battery on day 300.

L16D -7.8953 0.8933 | 4581 | Small amount of water in the sensor, periodic drop outs, only
recorded for 10 months

S17D -8.5121 0.7422 5205 | OK

L18D -9.3765 0.5769 4890 | OK

S19D -9.9754 0.4809 4607 | OK

120D -10.5352 0.3681 | 4724 | The gimble did not unlock. This is one of 2 that were
reprogrammed to get rid of hourly spike. However, it may not
have been programmed to level to the correct directions. Dpg OK

L21D -11.038 0.2364 4625 | OK

S22D -11.6799 0.1254 4352 | OK

L23D -12.1478 0.0521 4631 | OK

S24D | -12.7806 -0.1383 | 4453 | Flat line, did not level, tried to level weekly until day 240 when it
ran out of battery. dpg OK

L25D -13.223 -0.1745 4207 | Flat line, no dpg

S26D -13.626 -0.3434 4216 | Ok

L27A -13.9425 -0.4007 | 3954 | Cable to large battery corroded, so only recorded 2 channels for 5
months + hydrophone. No APG

128D -14.2684 -0.4918 3711 | OK

S29D -14.6272 -0.5597 3626 | OK

L30A -14.9459 -0.5888 4022 | No APG

S31D -15.3188 -0.7141 3408 | OK

S32D -15.647 -0.7968 | 2957 | Sensor was flooded — instrument was dropped on the previous
cruise. DPG OK.

L33D -16.0165 -0.8738 3919 | OK

134D -16.3485 -0.9579 2964 | OK

S35D | -16.6798 -1.0372 | 3773 | Did not write to disk, error in log that board was not loaded when
it was turned on, although it was not noticed

136D No communication, burn commands sent, but did not surface, also
revisited, at end of cruise, still no comm. — the other instrument (of
2) that was reprogrammed to get rid of spikes

L37D -14.9718 1.5657 5053 | OK

S38D | -12.7623 1.9218 | 4926 | Broken solder point. Ran out of battery after 11 or 12 months. One
battery came back fully charged (7V), while the rest were at 4V.

L39D -11.4904 2.0557 4685 | OK




Table 3: OBMT out of water station locations-SF indicates syntactic foam used in body, and
4x or 6x indicates the number of channels recorded in the Notes column (the SF and channel
info is copied from deployment cruise report).

Station|Lon (Deg) [Lat (Deg) INotes

SO01M -17.8952 1.2856(4 x 62.5 Hz/SF
S02M -17.4117 -1.1750(6 x 62.5 Hz/SF
SO3M -17.0387 -2.40304 x 62.5 Hz/SF
S04M -16.1774 -2.1202(6 x 62.5 Hz/SF
SO5M -15.3921 -1.8556(4 x 62.5 Hz/SF
S06M -14.4264 -1.6822(6 x 62.5 Hz/SF
SO7M -14.0380 -1.5483|4 x 62.5 Hz/SF
SO8M -13.6499 -1.4523(6 x 62.5 Hz/SF
SOOM -13.3248 -1.3601|4 x 62.5 Hz/SF
S10M -12.9650 -1.32046 x 62.5 Hz/SF
S11M -12.4775 -1.1712|4 x 62.5 Hz/SF
S12M -10.7872 -0.8718|6 x 62.5 Hz/SF
S13M -9.5748 -0.5826(4 x 62.5 Hz
S14M -7.9535 -0.3658|6 x 62.5 Hz
S15M -6.6291 0.1825|4 x 62.5 Hz
S16M -7.8906 0.8825|6 x 62.5 Hz
S17M -8.5064 0.7447|4 x 62.5 Hz
S18M -9.3917 0.5770|6 x 62.5 Hz
S19M -9.9928 0.4804|4 x 62.5 Hz
S20M -10.5401 0.3650(6 x 62.5 Hz
S21M -11.0513 0.2387|4 x 62.5 Hz
S22M -11.6705 0.1274|6 x 62.5 Hz
S23M -12.1360 0.0542{4 x 62.5 Hz
S24M  |Not recovered

S25M -13.2144 -0.1686(4 x 62.5 Hz/SF
S26M -13.6211 -0.3418|6 x 62.5 Hz/SF
S27M -13.9307 -0.3960(4 x 62.5 Hz/SF
S28M -14.2722 -0.4796(6 x 62.5 Hz/SF
S29M -14.6254 -0.5645(4 x 62.5 Hz/SF
S30M -14.9384 -0.57846 x 62.5 Hz/SF
S31M -15.3233 -0.7139(6 x 62.5 Hz/SF
S32M -15.6396 -0.7932|4 x 62.5 Hz/SF
S33M -16.0163 -0.8618(6 x 62.5 Hz/SF




S34M -16.3689 -0.9604{4 x 62.5 Hz/SF
S35M -16.6832 -1.0308|6 x 62.5 Hz/SF
S36M -17.0438 -1.1199{4 x 62.5 Hz/SF
S37M -14.9769 1.5579|4 x 62.5 Hz
S38M -12.7836 1.9275|4 x 62.5 Hz
S39M -11.5051 2.05714 x 62.5 Hz

2.2 Recovery Procedures

The following procedure was followed for all deployments. 1 hour before watch standers
make wake up calls. Swath bathymetry of the region was assessed to estimate potential
communication problems such as a very deep station or reverberations from a valley. 20
minutes before reaching the site the magnetometer was brought in, if it was out. 15 minutes
before reaching the site the multibeam and single beam were turned off. The OBMT group
performs the following: 1) establish communication with the OBMT instrument 2) send a
burn command 3) range to instrument to confirm it is rising 4) disable instrument 5) calculate
ETA on surface and communicate this to watchstanders/bridge. When the ship reaches the 2
water depth distance from the seismic site it stops, it goes into dynamic positioning mode
(DP), and drops the drop keel. After the MT group disables their instrument the OBS group
establishes communication with the OBS. Once communication is established we survery in
the OBS, ranging to it while steaming 270 degrees of a circle at radius = > water depth from
the OBS. The ship goes into DP mode and the OBS group sends a burn command to the
OBS. The seismic group ranges to the OBS to establish it is rising and gives an ETA at the
surface to the watchstanders/bridge. We then performed a sound velocity profile (SVP) of the
water column. The ship then proceeded to wait 500 m away from the OBS or the OBMT site.
OBS rise times are on the order of 40 m/min (Lamont/IPGP) to 50 m/min (Scripps), about 1.5
hours. OBMT rise times are on the order of 20 m/min, about 4 hours, except for shallow sites
where syntactic foam gives them slightly shorter rise times. OBS was picked up first in many
cases since it has no GPS, and there is a greater risk of losing sight of it. However, in the
cases where the OBMT ETA was > 30 min earlier than seismic we picked up the OBMT
first. The multibeam and single beam were turned on. The instrument was secured. The
second instrument (OBS or OBMT) was recovered and secured. The magnetometer was
deployed, if scheduled for deployment. The drop keel was raised in the cases of longer
transits > 3 hours. The next site ETA was updated on the ship screens.

The survey procedure was the same for all sites except for the first few, where instead we
used 4 points at 2 water depth (diamond) (station 39) or 3 points (triangle) with a point in the
middle (station 38). We did this when we were working out the problem with the hull
transducer and also when the Scripps group could not get their software running, so needed to
take manual GPS (phone shot of navigation screen) readings and ranges. It was later
determined that the manual reading could also be done during a circular survey. Lamont did
manual recording using screen shots of the navigation or the navigation webpage. They then
used a code written by Andrew Barclay to invert for station location. The Scripps group used
their own GPS feed and a python program to relocate the instrument in real time. IPGP used
the automatic program from Scripps and also manually recorded the ranges and locations in
the same way as Lamont. The IPGP group has their own matlab relocation script. The Scripps
program can only handle an average water column velocity, whereas the IPGP and Lamont
calculations can handle a full 1D velocity profile. In a few locations we also continued



surveying into 500 m from the seismic instrument at the request of the OBS groups.
However, once we established good communication with the hull transducer and established
that steaming to the centre the circle did affect the instrument location, we began to use the
consistent 270 degree circle survey, stopping on the circle to burn the OBS and do the SVP.

3.3 Underway Geophysics Survey of the PILAB study region and eastern Chain
Fracture Zone

We performed an underway geophysical survey of the western end of the Chain Fracture
zone from March 18, 2017 to March 22, 2017. The gravity meter was an Air-Sea Sytem 11
Gravity Meter by Micro-g Lacoste. The magnetometer was a pulsed Overhauser Marine
Magnetometer by Seaspy.

During these segments, swath bathymetry, swath sidescan sonar, gravity and total field
magnetics measurements were collected. Figure 3 shows the illuminated compiled swath
bathymetry and side scan sonar for the Chain Fracture Zone survey region. Swath data was

minimally processed and will eventually be properly ping edited, etc. in the next few months,
but the raw data is of high quality (Figure 3).
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Figure 2: Swath bathymetry) of the western (from DY072) and eastern (from deployment) portion of the Chain Fracture
Zone. The bathymetry is illuminated from the North and West
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Figure 3: Swath bathymetry) of Romanche Fracture Zone in the region of the magnitude 7.1 earthquake on 29 August 2017
at 4:30 am.

Gravity data was processed from the raw data output in the following way. To convert from
raw data counts to mGal, we used a scale factor of 4.99017410 mGal/count and a bias of
855022.630 mGal. The gravity data was then merged with the CNAYV navigation file,

Eotvos corrected and filtered with a 300 s (5 min) window moving average filter. Turns in the
data were removed and the straight trackline segments were gridded. The gravity data was
linearly interpolated onto a grid with the same dimension as the swath bathymetry (200 m by
200 m per pixel). We checked the cross over errors for the trackline on this cruise and were <
4 mGal in all cases. Figure 4 shows the gridded gravity and the trackline wiggles.

Figure 2: Gridded free air gravity (FAA) anomaly for the eastern Chain Fracture zone. Black contours of 500 m bathymetry
invervals shown for reference. White lines show trackline gravity measurements used in the gridding.

Magnetics data was gridded in the following way. The magnetic data was merged with the
CNAYV navigation file. We calculated the background total magnetic field intensity using the
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International Geomagnetic Reference Field, and subtracted it from the magnetics data. To
account for diurnal variation, we fit a 3 order polynomial to the data set and subtracted it
from the data. Data from turns was discarded and then the data was linearly interpolated onto
a grid with the same dimension as the swath bathymetry (200 m by 200 m per pixel). The
cross-over error in the magnetics was 11 nT. Figure 5 shows the gridded magnetics data and
trackline wiggles.

Chain Fracture Zone East-Mag Anomaly
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Figure 3: Gridded total field magnetic anomaly from western (from DYo07) and eastern (from deployment cruise) portions
of the Chain Fracture Zone. Black contours of bathymetry plotted for reference.

2.3 Technical Issues

We encountered one technical issue with the hull transducer. Upon departure we learned that
a previous oceanography cruise was unable to communicate with moorings at > 4 km depth
using the hull transducer from Martin, the Ship System Technicain (SST). The hypothesized
reason was that the patching from the transducer to the lab was through the incorrect type of
cable, which could attenuate the signal. To test the strength of the transducer signal we
slowed the ship and did a bounce test off the seafloor at 3.5 km depth during the transit to the
study area. We found we could hear the bounce and so we believed we would be able to
communicate with even the deepest stations, given the shorter travel distance to our stations
(one way, instead of two). However, when we arrived at the first site, we could not establish
communication with the instrument. We tried a variety of things. We switched the wiring of
the transducer in the lab back and forth, positive/negative. We moved closer to the
instrument. To reduce noise we dropped the drop keel and we went into drift mode. Finally,
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we tried an over the side transducer, at which point we were able to communicate with the
MT instruments. We moved closer to the OBS and were able to communicate patching
directly into the hull transducer cable in the ‘hole,” an electronics closet. However, after
moving to 7> water depth for the survey, communication was more difficult, and we reverted
to the over the side transducer. We surveyed in the instrument at 4 points at %2 water depth
and sent burn commands with the over the side transducer. At the next site we tried the
acoustics box in the ‘hole’ again, directly patching to the hull transducer, and were able to
communicate. At this point we were confident that the problem was the patching of the
transducer to the lab via the incorrect cable. We did a triangle at this second site (S38D) since
the software for automatic location was crashing, and the Scripps group needed to get this
working. After this, communication using the hull transducer continued smoothly from the
hole. We settled on 270 degree circles for the survey. Some surveys included a transit in
towards the seismic site, to 500 m away, at the request of the OBS groups. However, this
additional transit did not improve OBS location, and was later dropped in favor of releasing
the OBS earlier to save time. The hole was less desirable in terms of working conditions
since it was hot and crowded, it had bad wifi, which was needed for GPS. In addition, the
hole was in the residential areas where scientists were sleeping at all hours, so everyone
needed to be as silent as possible. Between site S17D and L16D we realized that the lab was
above the hole, and that the cable was long enough to go directly up by one floor, so the
acoustics box was moved from the hole to the main lab, which generally improved working
conditions.

We had 2 instruments not respond at all S24M and 1 36D. At I 36 we tried to communicate
on the %2 water depth circle, at 500 m to the east, over the instrument, 500 m to the west (burn
also sent) and over the instrument again (burn sent) and then waited 3 hours to see if it had
risen. At S24M we tried communicating at four points around the site and then over it. We
later revisited 136D, communicating from the south, east, north, and over the instrument,
waiting until the instrument would have risen based on the initial burn commands. We also
tried all other codes used on the other instruments.

We had 2 instruments that communicated but did not rise, 104D and 101D. We tried to troll
for both using the SVP weight at the end of a 7000 m cable. At the first station we tried to put
a USBL on the cable, but neither of the instruments was fully charged. For the second station
the USBL was charged and we put one on the end of the cable, above the weak link to
determine where it hit the seafloor. We let out cable in a square shape around 104D and then
steamed closing the noose, eventually pulling in cable as well. It worked and it was
determined that the mechanism to release the pins on the IPGP instruments were a bit too
tight. At I01D the instrument communicated but not normally. It gave weak responses, 3
pings, rather than 7 back. After going into the burn cycle, we could still communicate with it
sometimes. After many burn commands we tried trolling. Near the end of the troll a slight
change in the range was noted, and it was hypothesized that we might have dragged it a bit,
but that the weights might still be attached. We sent more burn commands, but in the end
disabled the instrument. This instrument would be worth revisiting on one of the other cruises
to the region scheduled in the coming year.

4. Conclusions and Future Work

Overall the cruise was very successful, 37 ocean bottom seismometers and 38 ocean bottom
magnetotelluric instruments were recovered. The mapping of the western end of the Chain
Fracture zone compliments the survey done on the eastern side during the deployment cruise.
The survey over Romanche will provide insight into earthquake rupture dynamics and
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tectonics of the region. Overall the seismic and magnetotelluric data from the seafloor
combined with the shipboard surveys will allow us to better understand oceanic lithosphere
and the defining mechanism of the plate.

14



Appendix 1: Scientific Party Cruise Participants

Name Institution Email Address

Catherine Rychert (PI) University of Southampton | c.rychert@soton.ac.uk

Matthew Agius University of Southampton | matthew.agius@soton.ac.uk

Saikiran Tharimena University of Southampton | s.tharimena@noc.soton.ac.uk

Mike Kendall University of Bristol gljmk@bristol.ac.uk

Wayne Crawford Institut de Geophysique du | crawford@ipgp.fr
Globe de Paris

Simon Bensacon Institut de Geophysique du | sbesancon@ipgp.fr
Globe de Paris

Daniel Bassett Scripps Institution of dbassett@ucsd.edu
Oceanography

Jake Perez Scripps Institution of jmperez@ucsd.edu
Oceanography

Chris Armerding Scripps Institution of carmerding@ucsd.edu
Oceanography

Martin Rapa Scripps Institution of mrapa@ucsd.edu
Oceanography

Sean McPeak Scripps Institution of smcpeak@ucsd.edu
Oceanography

Carlos Becerril Lamont Doherty Earth becerril@ldeo.columbia.edu
Observatory

Peter Liljegren Lamont Doherty Earth peterl@ldeo.columbia.edu
Observatory

Ted Koczynski Lamont Doherty Earth tedski@ldeo.columbia.edu
Observatory

Oceane Foix Institut de Geophysique du | foix@ipgp.fr
Globe de Paris

Michaela Wenner Institut de Geophysique du | michaela.wenner@web.de
Globe de Paris

Martin Bridger NOCS NMF mart@noc.ac.uk

Owain Jones NOCS NMF MARS owanes@noc.ac.uk
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Appendix 2: Station Maps

This section shows logs taken during the stations recovery.

Maps show ship tracks on site, including survey of the
seismic location and recovery of both OBS and OBMT.

Legend

Deployed OBS
Recovered OBS
Deployed OBMT
Recovered OBMT
Survey markers

oXN> D>

-=$= Ship path
Site 1
OBMT S01M Comm. [Yes
Llon [Lon [lLat [Lat ([Lon Lat
Activi Date Time A o Notes
o (Deg) [(Min) |Deg) |(vin) f(Deg) {(Deg)
Release 2017 03 2607:14 [|-17 |53.27 |1 15.31 ||-17.89 [|1.26
Out of water 2017 03 2610:09 [-17 [53.71 |1 17.13 ||-17.90 |[|1.29
(OBS 101D Comm. [Yes Survey type  |Circular 270 degrees
Lon [Lon [lLat [Lat ([Lon Lat
Activi Date Time A A Notes
o (Deg) [(Min) |Deg) |(vin) f(Deg) ((Deg)
Circular survey 1/2 water depth
Point (SE) 2017 03 2608:06 [|-17 |52.10 J1 15.98 ||-17.87 [|1.27 Jradius from OBS, SE to SW counter
clockwise.
point (sW) |20170326f08:55 [-17 [5352 11 1562 [f-17.89 [f1.26 :;i:;'n'“t‘ Heading towards
Several release commands were
Release 2017 03 26 sent. Dragging was performed to
no avail.
1756
[ T
300 3750 3900 4050 4200 4350 4500 4650 4800 4950 5100
Depth (m)
Site 2
OBMT S02M Comm. |[Yes
Activity Date Time [Lon [Lon |[Lat [Lat Lon Lat |Notes
(Deg) (Min) J(Deg) }(Min) ](Deg) f{(Deg)
Release 2017 03 2417:58 ||-17 [23.82 J-1 12.18 |-17.40 [|-1.20 _roe
Visual 2017 03 2420:26 |[-17 [23.51 J-1 9.76 |-17.39 [-1.16
Out of water 2017 03 24]20:36 [-17 [[24.70 }-1 10.50 |-17.41 |-1.18
(OBS LO2A Comm. [Yes Survey type |Circular 270 degrees
Activity Date Time (lLon [lLon [Lat Lat Lon Lat Notes o
(Deg) [(Min) J(Deg) }(Min) ](Deg) f(Deg)
Point 1 (S) [2017 03 24]18:04 (-17 [[24.14 |-1 10.97 |-17.40 [|-1.18 [Circular survey 1/2 water depth
radius from OBS, S to E clockwise.
Point 2 (E) |2017 03 24§18:54 [|-17 [23.51 J-1 9.76 |-17.39 [-1.16
Release 2017 03 2418:36 |[-17 [23.51 |-1 9.76 |-17.39 [-1.16 112 2
SVP 2017 03 2419:28 ||-17 |23.51 J-1 9.76 [|-17.39 [|-1.16 |Reached 700 m depth. Stations: L02A sozﬂ
Visual 201703 24f20:42 [-17 [pa7o |1 |10.45 Ja7.41 [Faa7 Hall-depih radips: 78 @
Out of water [2017 03 24|21:02 [-17 [pa67 |1 [10.02 fa7.41 [F1.27 l e e -
Preliminary location estimate 17 2451 J-1 10.00 |-17.41 [|-1.17 |3499 m depth. 3200 3250 3300 3350 3400 o:;:?m. 39500 3550 3600 3650 3700
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Site 3
OBMT S03M Comm. |Yes
Activity Date Time Jlon |[Lon [Lat ([Lat ([Lon Lat Notes )
J(peg) |(min) [(Deg) [(Min) (Deg) ](Deg)
Release 2017 03 24{07:02 |-17 J0.74 |-2 23.78 |-17.01 |-2.40
Out of water |2017 03 24(|10:00 [-17 |2.32 -2 24.18 |-17.04 |-2.40
(OBS S03D Comm. |Yes Survey type Circular 270 degrees
Activity Date Time |Lon |lon (fLat [lLat |[lLon JLat Notes -2
](Deg) }(Min) [(Deg) f(Min) [[(Deg) J(Deg)
Point 1 (NE) 2017 03 24[07:15 |-17 [0.94 |-2 23.83 [-17.02 |-2.40 Circular survey 1/2 water
depth radius from OBS, NE to
NW clockwise.
Point 2 (NW) J2017 03 24[{08:08 |-17 [2.24 |-2 23.16 [-17.04 |-2.39 228
Release 2017 03 24{08:12 |-17 J2.24 |-2 23.16 [-17.04 |-2.39 Stations: S03D S03M
SVP 201703 24[08:24 |-17 224 |2  [[23.16 [17.04 |-2.39  |Reached 1000 m depth. Half-depth radius: “?j?%
Out of water |2017 03 24f09:46 |-17 |1.86 [[2  [f24.19 [[27.03 |-2.40 o e o
[ T T
Preliminary location estimate -17  ]1.89 |-2 24.13 |-17.03 |-2.40 3750 m depth. 3500 3625 3750 3875 4000 4125 4250 4375 4500 4625 4750
Depth (m)
Site 4
OBMT S04M Comm. [Yes
Activity Date Time [ton [ion [ftat [at [ion [at [[Notes 152 — =Ll
](Deg) |(Min) [[(Deg) [(Min) f(Deg) [(Deg)
Release 2017 03 23||15:15 |-16 9.59 |[|-2 6.39 [-16.16 [-2.11
Out of water |2017 03 23(|18:06 [-16 10.64 -2 7.21 |-16.18 [-2.12
(OBS 104D Comm. |Yes Survey type [ICircular 270 degrees 206" -206'
Activity Date Time JLon Lon |[fLat (Lat |[fLon Lat  |[[Notes
|(Deg) ](Min) [(Deg) [(Min) fi(Deg) f{(Deg)
Point 1 (NE) 2017 03 23[{15:35 |-16 9.68 ||-2 6.63 [-16.16 [-2.11 [[Circular survey 1/2 water
depth radius from OBS, NE to
NW clockwise. ,
-2°08 208"
Point 2 (NW) J2017 03 23[{16:20 |-16 11.18 ||-2 6.61 [-16.19 [-2.11
Release 2017 03 23 Several release commands
were sent. Dragging was
required to release station.
svp 20170323f17:00 |6 Jaris|2  [e.se [16.9 [2.11 [[reached 700 m depth. g Srotione: 1042 S0 Q 1o
- I Half-depth radius: 1865.5 7\ -
Out of water |2017 03 24[01:55 [-16 10.19 |-2 7.05 |-16.17 [-2.12 * —— —
-1612 -16"10 -16°08"
Preliminary location estimate -16 10.40 |-2 7.43 |[-16.17 |-2.12 [[3928 m depth. [
3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500
Depth (m)
Site 5
OBMT SO5M Comm. |Yes
Activity Date Time Jlon |JLon (Lat [fLat [lLon Lat [Notes
](Deg) }(Min) [(Deg) [(Min) ||(Deg) }(Deg)
Release 2017 03 21{08:44 |-15 [23.27 ||-1 50.82 [-15.39 |-1.85
Visual 2017 03 21{111:11 |-15 J23.81 -1 51.14 |-15.40 |-1.85 s
Out of water |2017 03 21{|11:23 [-15 |23.53 f-1 51.33 -15.39 |-1.86
(OBS LOSA Comm. |Yes Survey type Circular 270 degrees
Activity Date Time Jlon |JLon (Lat [fLat [lLon Lat [Notes
](Deg) }(Min) [(Deg) [(Min) ||(Deg) |(Deg)
-1'52
Point 1 (NE) J2017 03 21}08:52 |-15 [23.34|-1 50.83 [-15.39 [-1.85 |Circular survey 1/2 water
depth radius from OBS, NE to
NW clockwise.
Point 2 (NW) J2017 03 21}{09:53 [|-15 [24.93 |-1 50.61 [-15.42 |-1.84
W
Release 2017 03 21{110:05 |-15 J24.93 ||-1 50.61 [|-15.42 |-1.84 \ W
—1'54 i LOSA SOSMJ\
. B B E E l { (ONSAS
SVP 2017 03 21{10:27 |-15 J24.93 ||-1 50.66 [-15.42 1.84 JReached 1200 m depth. Half-depth radius: 2034
Visual 201703 21f11:39 |15 |23.65[1 [51.39 [-15.39 [-1.86 - N
Out of water [2017 03 21[11:57 |15 24011 [[51.27 [25.40 [-1.85 I - —
preliminary location estimate  |-15 |24.35[1  [51.46 [[15.41 [-1.86 J4052 m depth. F7S00 TETS 200 G628 000 e, T 10128 40500 Hosns iz
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Site 6
OBMT S06M Comm. [Yes -1428 _14°26' 1424
Activity Date Time (Lon (llon [JLat |Lat ([Lon Lat  |Notes -
(Deg) ((Min) J(Deg) J(Min) f(Deg) [l(Deg) ras
Release 2017 03 1819:01 |f-14 [24.81 |-1 39.93 ||-14.41 ||-1.67
Visual 2017 03 1821:15 |-14 [|25.78 }-1 39.94 ||-14.43 ||-1.67
Out of water |2017 03 18]22:02 [-14 [25.58 |-1 40.93 ||-14.43 ||-1.68
(OBS S06D Comm. [Yes [Survey type  |Circular 270 degrees
140
Activity Date Time [Lon [Llon [Lat |Lat [lLon Lat |Notes
(Deg) (Min) J(Deg) |(Min) [[(Deg) f{(Deg)
Point 1 (E) 201703 18]19:09 |[-14 [24.88 |-1 39.97 [|-14.41 [|-1.67 [Circular survey 1/2 water depth
radius from OBS, Eto N
clockwise.
Point2 (N) 201703 18)20:04 [-14 [26.14 -1 |[39.24 [-14.44 [-1.65 e
Ll {[,n, I,
Release 2017 03 1820:04 |-14 [26.14 |-1 39.24 ||-14.44 ||-1.65 Stationg: S\B)GD S06M
SVP 2017 03 1820:20 |-14 [26.14 |-1 39.24 [[-14.44 [-1.65 JReached 700 m depth.
Visual 2017 03 1821:25 |-14 [|25.78 |-1 39.94 ||-14.43 ||-1.67 . .
Out of water |2017 03 18]21:43 [-14 [25.72 }-1  J40.20 [F14.43 [[-1.67 2875 3000 3125 3250 3975 3500 3625 IS0 375 4000 4125
Depth (m)
Preliminary location estimate 14 |25.79 -1 40.22 ||-14.43 ||-1.67 |3778 m depth.
Site 7
OBMT S07M Comm. [Yes
~14°00°
Activity Date Time [Lon (fllon JLat [Lat |Lon Lat  |Notes
(Deg) (Min) J(Deg) J(Min) J(Deg) [l(Deg) {Q
Release 2017 03 1812:55 |-14 |1.57 |-1 33.13 |-14.03 [-1.55 S\ 3
Visual 2017 03 1815:22 ||-14 [2.64 |-1 32.37 |-14.04 [-1.54
Out of water |2017 03 18]15:36 [-14 [2.28 -1 32.90 |-14.04 [-1.55 e \ e
(OBS 107D Comm. [Yes Survey type  |Circular 270 degrees ({’ |
)
Activity Date Time (Lon [Lon [Lat [Lat [Lon Lat |Notes Z
(Deg) ||(Min) J(Deg) J(Min) |(Deg) _||(Deg) )
Point 1 (E) |2017 03 18§13:02 [|-14 |1.57 |-1 33.14 |-14.03 [[-1.55 [Circular survey 1/2 water depth 134 = ‘.“ 1raa
radius from OBS, Eto N ““l
clockwise.
Point 2 (N) 201703 18§13:51 [|-14 [2.76 |-1 32.38 |-14.05 [-1.54 F‘" \ '
Release 2017 03 1813:59 [-14 [2.76 |-1 32.38 |-14.05 [-1.54 &\ = \
Siieps 70 o \
SVP 2017 03 1814:15 |[-14 [2.64 |-1 32.37 |-14.04 [-1.54 -1°36° Hall-depth radius: 3880 .:;- y
Visual 201703 18]16:00 [f14 [259 |1 [|33.22|14.04 [1s5 R —t—ll i
Out of water |2017 03 18]16:15 [-14 [2.42 }-1 33.41 |-14.04 [-1.56 [
3550 3600 3650 3700 G750 3800 3850 3900 3950 4000 4050
Preliminary location estimate -14  [2.57 |1 33.39 |-14.04 [-1.56 |3819 m depth. Depth (m)
Site 8
OBMT S08M Comm. [Yes -13'40 -13'38 -13'36'
— —r2e BT i LRE
Activity Date Time [Lon [Llon [Lat |Lat [lLon Lat Notes
(Deg) [(Min) J(Deg) |(Min) [[(Deg) f{(Deg)
Release 2017 03 1807:00 |f-13 [|36.99 |-1 26.46 [|-13.62 [|-1.44
Out of water |2017 03 18]09:24 [-13  [38.99 |-1 27.14 ||-13.65 |[|-1.45
(OBS LO8D Comm. [Yes Survey type Circular 270 degrees 126 126
Activity Date Time [Lon [Llon [Lat |Lat [lLon Lat Notes
(Deg) [(Min) J(Deg) |(Min) [[(Deg) f{(Deg)
Point 1 2017 03 18]07:21 |-13 37.71 |-1 26.66 [|-13.63 ||-1.44 Circular survey 1/2 water
depth radius from OBS, E to N
clockwise. . .
Point 2 2017 03 18]08:08 |-13 [|38.82 |-1 26.03 [|-13.65 |[|-1.43 ) L -/
Release 2017 03 1808:20 |f-13 [|38.81 |-1 26.05 [|-13.65 |[|-1.43 \ @ s %
SVP 2017 03 18]08:31 |f-13 [|38.81 |-1 26.05 [|-13.65 [|-1.43 JReached 700 m depth. Sla;ions: L(}BD\%?BM)".' '
Visual 201703 1809:46 [-13 [38.70 |1 |26.64[[-13.65 [-1.44 | e e & -
Out of water [2017 03 18]10:02 [-13 [3859 |1 |27.26 [[13.64 [-1.45 e e o
[ m—— ]
Preliminary location estimate -13  [[38.45 |-1 26.96 [[-13.64 [-1.45 13357 m depth. 3150 3200 3250 3300 3350 3400 3450 3500 3550 3600 3650
Depth (m)
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Site 9
OBMT S09M Comm. [Yes
[Activity Date Time [on [ion [at |Lat Lon |Lat Notes
|(Deg) }(Min) f(Deg) }(Min) [(Deg) J(Deg)
Release 2017 03 1801:51 |-13 |17.88 ||-1 21.25 |-13.30 |-1.35
Out of water |2017 03 18]04:31 |-13 ]19.49 |-1 21.60 [|-13.32 |-1.36
OBS LO9A Comm. [Yes Survey type |Circular 270 degrees
Activity Date Time [Lon |Jlon (lLat Lat Lon Lat [Notes
|(Deg) }(Min) f(Deg) }(Min) [ (Deg) (Deg)
Point 1 (E) 2017 03 1802:08 |-13 18.18 ||-1 21.28 |[|-13.30 |-1.35 |Circular survey 1/2 water
depth radius from OBS, E to
N clockwise.
Point 2 (N) 2017 03 18§02:53 |-13 J19.30 [|-1 20.47 [|-13.32 |-1.34
Release 2017 03 18§03:05 [-13 |18.99 ||-1 20.52 ||-13.32 |-1.34 |Second release command
sent.
SVP 2017 03 18 SVP cancelled due to shallow
depth.
Visual 2017 03 18J04:37 |-13 |19.96 ||-1 21.81 |[-13.33 |-1.36 [ -
Out of water |2017 03 18Jo4:57 |-13  J19.06 [|-1 21.70 [-13.32 |-1.36 Sy 0 e s
Preliminary location estimate -13  J19.11 (-1 21.41 ||-13.32 |-1.36 |3378 m depth.
Site 10
oBMT S10M Comm. ||Yes 1900 1258 125
Activity Date Time [Lon [Lon |[Lat [Lat Lon Lat  |Notes i
(Deg) (Min) J(Deg) }(Min) ](Deg) f(Deg)
Release 2017 03 17§20:30 [f-12 |57.20 J-1 18.77 |-12.95 ||-1.31
Out of water |2017 03 17]23:18 [-12 [[57.90 -1 19.22 |-12.97 ||-1.32 - e
(OBS S10D Comm. [Yes Survey type |Circular 270 degrees (‘;Eg,\${
L %s&\_%///‘l
Activity Date Time [lon f(Lon |tat |at fion [Lat [Notes Y DN P
(Deg) (Min) J(Deg) }(Min) ](Deg) f{(Deg) : &
Point 1 (E) §2017 03 17§20:43 ||-12 |57.37 J-1 18.80 |-12.96 [-1.31 [Circular survey 1/2 water depth
radius from OBS, Eto N e T
clockwise. £
Point 2 (N) §20170317§21:30 [|-12 [58.38 |-1 18.28 |-12.97 [I-1.30 3 ,&{Qf(kg',‘ ‘I
Release 20170317)21:45 |12 [s8.10 )1  J1s.69 |12.97 [-1.31 i\l"nﬁ‘{i/:'%s'w:‘?sz .
lal le| radius: .
SVP 2017 03 17 Cancelled because of shallow vz s VI vz
water. S0 -12'58 1256
[ :
Out of water [2017 03 17|22:49 [[-12 [[58.29 |1 J19.18 J12.97 [[-1.32 O O 0 0 200 b 9000 0 00 w60 0
Preliminary location estimate -12  [[58.18 |-1 19.08 |-12.97 [|-1.32 J3015 m depth.
Site 11
OBMT S11M Comm. [Yes
Activity Date Time [Lon [Llon [Lat |Lat [lLon Lat Notes
(Deg) [(Min) J(Deg) |(Min) [[(Deg) f{(Deg)
Release 2017 03 17|14:45 |-12 |27.01 }-1 9.84 ||-12.45 [|-1.16
Out of water |2017 03 17]17:20 [-12 [28.65 |-1 10.27 ||-12.48 (-1.17
(OBS 511D Comm. [Yes Survey type Circular 270 degrees ‘»
Activity Date Time [llon [Lon [iat [Jtat [fLon Lat  [Notes {(\'
(Deg) [(Min) Jiveg) Jivin) [(Deg) [(Der) (‘{
Point 1 (E) §2017 03 17|15:04 ||-12 [27.06 -1 9.86 [|-12.45 [-1.16 [Circular survey 1/2 water depth éﬁ' D B
radius from OBS, Eto N i 1\ A ;\ LA
clockwise il I 0N V‘ k ‘\ 12
AN & R OQQ A | XS]
Point2 (N) |20170317|15:45 [-12 [27.01 -1 [o.26 [-12.47 [-1.15 \\ 029 4 \ \
iz PN QG h~:§ (G Y Sz
Release 2017 03 1715:45 |-12 [|27.91 }-1 9.26 ||-12.47 [|-1.15 5""&',35‘,,‘,&',"‘{&--’»5 & 7{' ﬂ )
~ ¥
SVP 201703 17 Cancelled because of shallow Hal'-dem\lvggj:s:mszs ! R )\\{
depth. — Yo S1226
Out of water |2017 03 17]17:03 [-12 [27.85 |-1 10.18 ||-12.46 (-1.17 = . -
26875 27500 28125 28750 20375 0000 N625 31250 TS RSO0 W2
Preliminary location estimate 12 [l27.61 1 10.15 [-12.46 [-1.127 2905 m depth. Depin )
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Site 12
OBMT S12M Comm. |Yes s s s
Activity Date Time Jlon |[Lon ([[Lat |[[Lat Lon Lat |Notes
](Deg) |(Min) [[(Deg) [(Min)  ](Deg) [(Deg)
Release 2017 03 17 01:42 |-10 |J45.44 [0 -51.71 -10.76 [|-0.86 050 -0's0"
Visual 2017 03 17 04:25 |-10 |47.47 [0 -51.88 -10.79 [|-0.86
Out of 2017 03 17 04:45 |-10 J47.23 [0 -52.31 -10.79 [|-0.87
water
(OBS 112D Comm. [Yes Survey type |Circular 270 degrees o s
Activity Date Time Jlon |[Lon ([[Lat |[[Lat Lon Lat |Notes »
](Deg) |(Min) [[(Deg) [(Min)  ](Deg) [(Deg)
Point 1 (E) [|2017 03 17 02:02 [-10 |45.71 |0 -51.80 -10.76 [|-0.86 |Circular survey 1/2 water
depth radius from OBS, E to
N clockwise. _os# \ g § O5¢
Point 2 (N) [20170317 fo2:54 |10 [46.83 [o -51.04 |-10.78 [-0.85 stations: 120 $120 <
Release 2017 03 17 02:58 |-10 ]46.80 [j0 -51.10 -10.78 [|-0.85 "ilz-ﬁil”'h fa"/l9§12°°°-5 o
svp 20170317 [03:27 J-10 [46.79 [o -51.11  |-10.78 [-0.85 JReached 700 m depth. 1048 10746 104
Visual 2017 03 17 05:09 [|-10 ]46.99 [j0 -52.42 -10.78 [|-0.87 34;40 W0 300 30 360 04020 4050 40;',0 4110 4140
Out of 2017 03 17 05:26 [|-10 ]46.70 [j0 -52.41 -10.78 [|-0.87 s
water
Preliminary location estimate -10 []46.59 [0 -52.10 -10.78 [|-0.87 J4022 m depth.
Site 13
OBMT S13M Comm. [Yes
Activity Date Time (Lon ([flon [Lat Lat Lon |Lat [Notes
(Deg) ((Min) J(Deg) [(Min) [(Deg) J(Deg)
Release 2017 03 16|14:55 ||-9 32.40 JO 35.01 |[|-9.54 J0.58
Out of water |2017 03 16]18:52 [-9 34.49 |0 -34.96 [I-9.57 |-0.58
(OBS L13D Comm. [Yes Survey type [Circular 270 degrees
Activity Date Time [Lon (Lon |Lat Lat Lon |Lat Notes
(Deg) ((Min) J(Deg) [(Min) [(Deg) J(Deg)
Point 1 (E) 2017 03 16]14:49 (-9 32.41 O -35.01 [-9.54 |-0.58 [Circular survey 1/2 water
depth radius from OBS, E to N
clockwise
Point 2 (N) 2017 03 16§16:00 [|-9 33.72 O -33.98 [1-9.56 |-0.57
Release 2017 03 1616:05 |-9 33.73 O -34.01 [|-9.56 |-0.57
SVP 2017 03 1616:27 ||-9 33.74 O -34.00 [I-9.56 |-0.57 = | Half-depth radius: 2354
Visual 2017 03 1617:53 ||-9 33.68 O -34.88 [1-9.56 |-0.58 936 o
Out of water |2017 03 16]18:02 [-9 33.86 O -35.10 [|-9.56 |-0.59 Mlzs 4200 4275 4350 4425 4500 4575 4650 n‘zs 4800 4875
Preliminary location estimate -9 33.71 o -35.17 ||-9.56 J-0.59 J4659 m depth. s
Site 14
OBMT S14M Comm. [Yes
Activity Date Time [Lon [lLon |[Lat |Lat Lon |Lat Notes
(Deg) [ (Min) J(Deg) |(Min) _{(Deg) J(Deg)
Release 2017 03 16J00:57 ||-7 56.03 JO -20.54 -7.93 |-0.34
Visual 2017 03 16J04:50 |f-7 56.85 O -21.51 -7.95 |-0.36
Out of water |2017 03 16 05:08 ||-7 57.21 O -21.95 -7.95 |-0.37 020"
(OBS 114D Comm. [Yes Survey type |[Circular 270 degrees
Activity Date Time [Lon [lLon |[Lat |Lat Lon |Lat Notes
(Deg) (Min) J(Deg) |(Min) ((Deg) }(Deg)
Point 1 (E) 201703 16]01:02 |-7 56.03 o -20.54 [-7.93 |-0.34 [Circular survey 1/2 water
depth radius from OBS, Eto N o
clockwise.
Point 2 (N) 2017 03 16§02:02 |f-7 57.63 O -19.84 -7.96 [-0.33
Release 2017 03 16]02:11 |-7 57.56 O -19.83  [|-7.96 |-0.33 |Second burn command sent.
SVP 2017 03 16J02:51 ||-7 57.45 |0 -19.83 -7.96 ]-0.33 JReached 1000 m depth. 024"
Visual 2017 03 16J05:01 |f-7 57.09 O -21.93 -7.95 |-0.37 L . -
Out of water 201703 16J05:32 -7 [57.30 Jo -21.01  [-7.95 J-0.35 B A
Preliminary location estimate -7 57.14 O -21.13 -7.95 |-0.35 ]4702 m depth.

20



5300
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5200

5300
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Site 15
OBMT S15M Comm. [[Yes
Activity Date Time |[lLlon [Lon (Lat ([Lat [[lLon [Lat ]Notes
(Deg) [((Min) [[(Deg) [(Min) f(Deg) J(Deg)
Release 20170315 [|12:16 (-6 38.41 0 11.53 [|-6.64 §0.19
Visual 20170315 [|15:38 -6 37.90 |0 11.11 [|-6.63 §0.19
Out of water [[20170315 [|15:48 -6 37.75 [0 10.95 [|-6.63 J0.18 oz
(OBS S15D Comm. [[Yes Survey type |[Circular 270 degrees
Activity Date Time [lLlon [Lon (Lat ([Lat |[[lLon [Lat ]|Notes
(Deg) f(Min) [[(Deg) [(Min) f(Deg) J(Deg)
Point 1 (NW) 1201703 15 [[12:28 |-6 38.40 0 11.38 [|-6.64 J0.19 [Circular survey 1/2 water oo g
depth radius from OBS, NW to
NE counter clockwise.
Point 2 (NE) [20170315 [[13:36 |[-6 36.00 (|0 12.00 [|-6.60 §0.20 ‘M
Stations: S15D S15M
Release 20170315 [|13:36 -6 36.77 [0 12.04 |0.00 j0.00 oo Hala\e“;}}‘ gﬂlh‘g‘:‘\,‘\,‘\’\\s?ﬁ
svp 20170315 [[13:53 -6  [36.77 [o 12.04 [1-6.61 J0.20 |Reached 1200 m depth. o - o
Visual 2017 03 15 0.00 ]0.00 “'00 e 66‘00 R T S . 52'00
Out of water [[20170315 [|15:35 |-6 37.41 [0 11.02 [|-6.62 §0.18 Depth (m)
Preliminary location estimate -6 37.37 [0 10.88 [|-6.62 §0.18 [4927 m depth.
Site 16
OBMT S16M Comm. [[Yes
Activity Date Time [[llon [lLon [Lat Lat [Lon [Lat [Notes
(Deg) [(Min) [[(Deg) J(Min) f(Deg) }(Deg)
Release 2017 03 14 }|22:30 -7 54.88 ||0 53.24 |-7.91 ]0.89
Visual 2017 03 15 (j02:16 -7 53.86 [|0 53.06 ||-7.90 ]0.88
Out of water [[2017 03 15 [02:38 -7 53.44 ]j0 52.95 ||-7.89 ]0.88
(OBS L16D Comm. [[Yes Survey type |[Circular 270 degrees
Activity Date Time [[llon [lLon [Lat Lat [Lon [Lat [Notes
(Deg) [[(Min) [[(Deg) J(Min) f(Deg) }(Deg)
Point 1 (W) 2017 03 14 ||22:48 -7 54.90 Jj0 53.18 [[-7.91 10.89 [Circular survey 1/2 water
depth radius from OBS, W to
N counter clockwise.
Point 2 (N) 2017 03 14 ||23:58 -7 54.06 [|0 54.78 [|-7.90 0.91
Release 2017 03 14 ||23:58 -7 54.06 [|0 54.78 [|-7.90 0.91
SVP 2017 03 15 [j00:22 -7 54.02 Jj0 54.78 [I-7.90 J0.91 JReached 2000 m depth.
Visual 2017 03 15 [j01:49 -7 54.02 Jj0 54.78 [|-7.90 0.91
Out of water 201703 15 [02:12 -7 53.83 J|0 53.54 [|-7.90 ]0.89 4300 4400 4500 4600 4700 D:::?m) 49005000 5100
Preliminary location estimate -7 53.72 |0 53.60 [|-7.90 J0.89 [4581 m depth.
Site 17
OBMT S17M Comm. [Yes
Activity Date Time |Lon Lon Lat [Lat Jlon |Lat Notes
|(Deg) |(Min) (((Deg) [[(Min) J(Deg) |(Deg)
Release 2017 03 14]14:05 |-8 32.17 [0 32.17 |-8.54 J0.54
Visual 2017 03 14]18:26 |-8 30.45 [0 44.78 |-8.51 [0.75
Out of water |2017 03 14|18:35 |-8 30.38 [l0 44.68 |-8.51 |0.74
(OBS S17D Comm. [Yes Survey type |Circular 270 degrees
Activity Date Time |Lon Lon Lat [Lat Jlon |Lat Notes
|(Deg) |(Min) (((Deg) [[(Min) J(Deg) |(Deg)
Point 1 (W) 201703 1414:22 |-8 32.02 [0 44.22 |-8.53 |0.74 [Circular survey 1/2 water
depth radius from OBS, W to
N counter clockwise.
Point 2 (N) 2017 03 14]15:45 |-8 31.35 [0 45.84 |-8.52 0.76
Release 201703 141545 |-8 3135 [o  [l45.84 |-8.52 |o.76 iz Sﬁggagf{zziy_’* e
svp 201703141624 |-8 3135 [0 [45.84 |-8.52 [0.76 [Reached 1200 m depth. I Half-depth radius: 26025~ '~ h
Visual 201703 14117:30 |-8 30.97 Jjo 44.74 |-8.52 0.75 L el et
Out of water |2017 03 14 |17:45 |-8 30.93 [0 44.56 |-8.52 [0.74 4400 4500 4600 4700 4800 Del?:?m) 5000 5100 5200
Preliminary location estimate -8 30.73 [lo 44.53 |-8.51 |0.74 ]5205 m depth.

21



Site 18
OBMT S18M Comm. |Yes
Activity Date Time |Lon |lon ([Lat |[Lat Lon |[Lat Notes
J(Deg) }(Min) f(Deg) [[(Min) ](Deg) [(Deg)
Release 2017 03 14 |04:01 -9 24.08 [l0 34.38 |-9.40 [0.57
Visual 2017 03 14 |08:02 -9 23.31 [0 34.38 1-9.39 [|0.57
038"
Out of water |2017 03 14 |08:15 -9 23.50 [0 34.62 ]-9.39 [|0.58
(OBS L18D Comm. |Yes Survey type [|Circular 270 degrees
Activity Date Time Lon |JlLon |[Lat (lLat Lon (lLat Notes
J(Deg) }(Min) f(Deg) [[(Min) ](Deg) [(Deg)
Point 1 (W) |20170314 J04:13 |9 23.96 [0 34.20 |-9.40 [0.57 ([Circular survey 1/2 water 03
depth radius from OBS, W to
N counter clockwise.
Point 2 (N) J20170314 J05:10 |[-9 22.93 [0 35.94 ]-9.38 [|0.60
Release 2017 0314 |J05:31 -9 22.93 [0 35.94 ]-9.38 [|0.60
svp 20170314 [os:32 |9 22930  [335.95 |-9.38 [lo.60 [[Reached 1500 m depth. o
Visual 2017 0314 |07:12 -9 22.96 [0 34.66 |-9.38 [0.58
[ I
Out of water |2017 03 14 |07:29 -9 23.20 [0 34.58 ]-9.39 [|0.58 2100 2400 2700 3000 3300 3600 3900 4200 4500 4800 5100
Depth (m)
Preliminary location estimate -9 22.59 [0 34.61 |-9.38 [|0.58 14890 m depth. ep
Site 19
OBMT S19M Comm. [Yes
Activity Date Time [Lon Lon Lat Lat Lon Lat  [INotes
(Deg) |(Min) [[(Deg) J(Min) [I(Deg) |[(Deg)
Release 2017 03 13]19:33 ||-10 0.13 0 28.47 [|-10.00 |{0.47
Visual 2017 03 1323:36 [|-9 58.46 [0 29.12 [|-9.97 |[0.49
Out of water 2017 03 13]23:57 [-9 59.57 [0 28.82 [-9.99 |[0.48
(OBS S19D Comm. [Yes Survey type [ICircular 270 degrees
Activity Date Time [Lon Lon Lat Lat Lon Lat  |[[Notes
(Deg) |(Min) |[(Deg) |(Min) [{(Deg) ({(Deg)
Point 1 (W) 2017 03 13§19:58 [|-9 59.63 [l0 28.57 [|-9.99 |[|0.48 [|Circular survey 1/2 water
depth radius from OBS, W
to N counter clockwise.
Point 2 (N) 2017 03 13§21:15 [|-9 58.70 [0 30.05 [|-9.98 (l0.50 \(d g \\ «0
FoNA | el U
Release 2017 03 13}21:33 -9 58.61 [0 29.59 [[-0.98 [l0.49 [ AneaBNI & o n © \ R
RITTEIRED | :
svp 201703 13|21:40 [[-9 58.61 [o 29.59 [-9.98 [0.49 [[Reached 1500 m depth. o Halt-cdepth radius: 2303.53 . oo
NN = —
Visual 2017 03 1323:28 ||-9 58.46 [0 29.12 [|-9.97 |[0.49 - ~10°00' 958" -9'56'
Out of water |2017 03 13[23:46 |9 59.28 [0 28.83 [[-9.99 [0.48 [ ¥ ——————
4250 4300 4350 4400 4450 4500 4550 4600 4650 4700 4750
Preliminary location estimate -9 58.52 [0 28.85 [|-9.98 [0.48 [[4607 m depth. Depth (m)
Site 20
OBMT S20M Comm. [lYes
Lon Lon |Lat (lLat Lon Lat
Activity Date Time . . Notes
(Deg) |(Min) J(Deg) [(Min) [(Deg) ](Deg)
Release 2017 03 13]10:44 [-10 33.31 10 21.71 |l-10.56 |0.36
Visual 2017 03 13]15:06 [|-10 31.92 |0 20.80 [-10.53 ]0.35
out of 2017 03 13]15:18 [|-10 32.41 10 21.90 [-10.54 J0.37
water
(OBS 120D Comm. [lYes Survey type Circular 270 degrees
Lon Lon |Lat (lLat Lon Lat
Activi Date Time A A Notes
o (Deg)_|(vin) |(0eg) fimin) _[(Deg) |iDee)
Circular survey 1/2 water
Point 1 (W) [[2017 03 1311:10 [-10 33.31 10 21.71 |l-10.56 |0.36 depth radius from OBS, W
to S clockwise.
; : 0 0 ions: 120D S20M!
Point 2 (S) [[2017 03 13 |12:25 10 31.40 |0 20.70 10.52 ]0.35 :(%:w):s“h&)élisy&
Release  [20170313[13:02 [-10 31920  [20.80 [[10.53 o35 A op e
SVP 2017 03 13 ]14:14 ||-10 31.92 |0 20.80 |-10.53 J0.35 Reached 2000 m depth.
Out of 4300 4350 4400 4450 4500 4550 4600 4650 4700 4750 4800
2017 03 13]15:47 [|-10 323110 22.08 |l-10.54 ]0.37 Depth (m)
water
Preliminary location estimate -10 32.11 |0 22.09 [-10.54 J0.37 4724 m depth
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Site 21
OBMT S21M Comm. |Yes
Activity Date Time Jlon |Jlon |Lat ([fLat |[lLon |Lat Notes

J(Deg) |(Min) J(Deg) [(Min) f(Deg) |(Deg) )
Release 2017 03 13 [[02:20 |-11 3.71 |0 14.00 ||-11.06 j0.23 24|
Visual 2017 03 13 [l06:13 J-11 2.67 |0 14.21 ||-11.04 j0.24 o g
Out of water [|2017 03 13 l06:28 |-11 3.08 |0 14.32 ||-11.05 j0.24
(OBS L21D Comm. |Yes Survey type ([|Circular 270 degrees §
Activity Date Time Jlon |Jlon |Lat ([fLat |[lLon |Lat Notes

[(Deg) |(Min) ](Deg) f((Min) [|(Deg) ](Deg) 014 0'14
Point 1 (W) [[2017 03 13}f02:35 |-11 3.70 |0 14.00 [|-11.06 0.23  [|Circular survey 1/2 water

depth radius from OBS, W to N
counter clockwise. s [

Point 2 (N) [[2017 03 13}03:42 |-11 2.88 |0 15.36 ||-11.05 j0.26 s }" © .“n ¥
Release 201703 13[03:48 |11 [2.88 |o 15.36 [-11.05 J0.26 o1z :'S:"Ag,"{‘?i"?,‘.@\s?":? y .%} /M i oz
SVP 2017 03 13 [[04:09 |-11 2.88 |0 15.36 [|-11.05 0.26 [[Reach 700 m depth. | Half-depth radius: 23"71‘:" A —
Visual 2017 03 13 [[06:45 |-11 3.19 |0 14.57 ||-11.05 j0.24 i -1z -rror
Out of water [|2017 03 13 l06:55 |-11 3.62 [0 14.76 ||-11.06 J0.25 43‘50 4400 4450 4500 4550 4600 4650 mumso
Preliminary location estimate 11 J2.28 [0 [f14.18 [-11.04[0.24 [la625 m depth. oo
Site 22
OBMT S22M Comm. [Yes
[Activity Date Time [flon [Lon |Lat |Lat |Lon lat  [Notes

(Deg) [(Min) J(Deg) |(Min) ](Deg) f|(Deg)
Rel 2017 03 1218:07 [|-11 |/41.88 JO 7.27 |-11.70 [j0.12
Visual 2017 03 1222:01 [|-11 |/40.07 jO 7.85 |-11.67 [[0.13
Out of water |2017 03 1222:13 |-11 [|40.23 Jo 7.65 |-11.67 [[0.13
(OBS 522D Comm. [Yes Survey type |Circular 270 degrees
Activity Date Time [Lon [lLon |[Lat |Lat Lon Lat  |Notes

(Deg) [(Min) J(Deg) |(Min) ](Deg) f{(Deg)
Point 1 2017 03 1218:25 [|-11 |/41.80 O 7.28 |-11.70 [j0.12
Point 2 2017 03 1219:20 [|-11 |/40.81 O 8.66 |-11.68 |[0.14
Release 2017 03 1219:20 [|-11 |/40.81 O 8.66 |[-11.68 [[0.14
SVP 2017 03 1219:30 [|-11 [/40.84 JO 8.66 |-11.68 |[0.14 Stations, 822D szozin \
Visual 201703122050 11 [aos8fo 777 Ja1es [fo.13 gmt,\;gm‘;’g,,s
Out of water |2017 03 1221:06 [-11 [[40.92 Jo 7.58 |-11.68 [[0.13 ‘ y -11°42 =L -11°38"
Preliminary location estimate 11 [[40.79 Jo 7.53 [-11.68 [0.13 4352 m depth. 39‘75 e “ﬁmg

Depth (m)

Site 23
OBMT S23M Comm. [Yes
Activity Date Time [Lon [llon [Lat Lat Lon Lat [INotes

(Deg) [(Min) J(Deg) [((Min) f(Deg) J(Deg)
Release 2017 03 1210:23 |-12 “10‘00 0 2.78 -12.17 0.05
Out of water |2017 03 1215:00 [-12 [8.16 Jo 3.25 -12.14 0.05
(OBS L23D Comm. [Yes ISurvey type [ICircular 270 degrees
Activity Date Time [Lon [llon [Lat Lat Lon Lat [INotes

(Deg) [(Min) J(Deg) [(Min) f(Deg) |(Deg)
Point 1 (W) 2017 03 12§10:25 [[-12 |20.00 jO 2.78 -12.17 ]0.05 |[[Circular survey 1/2 water

depth radius from OBS, W
[to N counter clockwise.

Point 2 (N) 201703 12§11:39 [[-12 |99.17 |0 4.33 -12.15 0.07
Release 2017 03 1212:07 [|-12 |9.17 |0 4.33 -12.15 0.07
SVP 2017 03 12§12:09 [|-12 |9.17 o 4.33 -12.15 0.07
Visual 2017 03 1213:53 [|-12 |8.60 JO 3.30 -12.14 0.06
Out of water 2017 03 12]14:33 |-12 “9421 0 3.40 -12.15 0.06
Preliminary location estimate |12 [8.87 Jo 3.13  [-12.15 J0.05 [4631m depth. R
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5500
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Site 24
OBMT S24M (Comm. |[No
Activity Date Time Jlon [lLon ([lLat |[Lat Lon Lat Notes
](Deg) |(Min) [[(Deg) [(Min)  ](Deg) |[(Deg)
Release
Visual
Out of water
(OBS 524D [Comm. |[No Survey type Circular 270 degrees
Activity Date Time Jlon [lLon ([lLat |[Lat Lon Lat Notes
](Deg) |(Min) [[(Deg) [(Min)  ](Deg) |[(Deg)
Point 1 (East) (2017 03 12{01:50 |-12 45.76 |0 -8.19 -12.76 [|-0.14 |Circular survey 1/2
water depth radius
from OBS, Eto N
clockwise.
Point 2 (North) [|2017 03 12{03:00 |-12 J46.81 |0 -7.23 -12.78 [|-0.12
Release 2017 03 12{|03:00 |-12 J46.81 |0 -7.31 -12.78 [|-0.12
SVP 2017 03 12{|03:29 |-12 }46.81 |0 -7.31 -12.78 [|-0.12
Visual 2017 03 12{|04:39 |-12 [46.84 |0 -7.41 -12.78 ||-0.12 [
2250 2500 2750 3000 3250 3500
Out of water 2017 03 12[j04:57 |-12 ]47.03 [0 -8.18 -12.78 [|-0.14 Depth (m)
Preliminary location estimate -12  146.84 [0 -8.30 -12.78 ||-0.14 4453 m depth.
Site 25
OBMT S25M Comm. [Yes
Activity Date Time |Lon Lon Lat [lLat Lon Lat Notes
|(Deg) [[(Min) }(Deg) [[(Min) }(Deg) [{(Deg)
Release 2017 03 11§17:58 |-13 14.68 |0 -10.95 -13.24 [|-0.18
Visual 2017 03 11§20:48 |-13 13.20 |0 -10.25 -13.22 |-0.17
Out of water [2017 03 11]21:05 |-13 12.86 |0 -10.12 -13.21 -0.17
(OBS L25D Comm. [Yes Survey type Circular 270 degrees
Activity Date Time |Lon Lon Lat [lLat Lon Lat Notes
|(Deg) [{(Min) }(Deg) [[(Min) }(Deg) [{(Deg)
Point 1 (W) J2017 03 11)18:15 |-13 14.67 |0 -10.94 -13.24 [|-0.18 [Circular survey 1/2
water depth radius
from OBS, W to N
counter clockwise.
Point 2 (N) 2017 03 11)19:25 |-13 13.85 |0 -9.17 -13.23 [[-0.15 |Bridge error: Radius
A
was 1/2 wd +350 m Hall-depth radius: 2114.5!
! )
Release 2017 03 11§19:34 |-13 13.85 |0 -9.17 -13.23 |I-0.15 To3e -1314"
SVP 2017 03 11§19:35 |-13 13.85 |0 -9.17 -13.23 |I-0.15 I
500 1000 1500 2000 2500 3000
Visual 2017 03 11§20:57 |}-13 12.86 |0 -10.12 -13.21 -0.17 Decih (m)
Out of water [2017 03 11]21:24 |-13 13.39 |0 -10.22 -13.22 |-0.17
Preliminary location estimate -13 13.38 |0 -10.47 -13.22 |[-0.17 4207 m depth.
Site 26
OBMT S26M Comm. [[Yes
Activity Date Time (Lon Jlon [Lat |[|Lat Lon Lat Notes
(Deg) |(Min) |(Deg) |(Min) |(Deg) [{(Deg)
Release 201703 11 f|11:41 |-13 ]38.58 [j0 -20.801-13.64 [|-0.35
Visual 2017 03 11 [|14:26 |-13 ]37.40 [0 -20.36 |-13.62 |-0.34
Out of water |2017 03 11 |[15:14 |-13 |37.27 [0 -20.51]-13.62 [-0.34
(OBS 526D Comm. [[Yes Survey type Circular 270 degrees
Activity Date Time (Lon Jlon [Lat |[|Lat Lon Lat Notes
(Deg) |(Min) |(Deg) [(Min) }(Deg) [{(Deg)
Point 1 2017 03 11 ||11:55 |-13 38.58 |0 -20.80]-13.64 [|-0.35 Circular survey 1/2 water
depth radius from OBS, W
to N counter clockwise.
Release 2017 03 11 f|213:15 |-13 ]37.66 [[0 -19.67 |-13.63 [|-0.33 gl
svp 201703111320 [13 [s766 o [19.67]13.63 [0.33 S e hea
Half-depth radius: 2108
Visual 2017 03 11 [|14:38 |-13 ]37.40 [0 -20.36 |-13.62 [-0.34 o -
Out of water |2017 03 11 [[14:51 |-13 |37.37 [j0 -20.40 |-13.62 |-0.34 [
3625.0 3687.5 3750.0 38125 3875.0 3937.5 4000.0 40625 41250 41875 4250.0
Preliminary location estimate 13 ]37.56 [|0 -20.61]-13.63 ||-0.34 ]4216 m depth. Depth (m)
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Stations: L27A S27M, |

27 N\ael ')

Half-depth radius: 1977 )it © =
< izrane

-13'58" -13'54"

[ T
33250 34125 35000 3587.5 36750 37625 38500 3937.5 40250 41125 4200.0
Deoth (m)

-028

-032 -0'32'

-14°18"

—14°14

35625 3625.0 3687.5 3750.0 38125 38750 3937.5 4000.0 40625 41250 4187.5
Depth (m)

Site 27

OBMT S27M Comm. [Yes

Activity Date Time |Lon Lon Lat |Lat Lon Lat [INotes

J(Deg) f(Min) J(Deg) J(Min) f(Deg) ](Deg)

Release 2017 03 11 jo6:01 |-13 57.60 |0 -24.35[-13.96 |-0.41

Visual 2017 03 11 §09:14 |}-13 56.20 |0 -23.811-13.94 }-0.40

Out of water |2017 03 11 J09:31 |-13 55.84 |0 -23.76(-13.93 |-0.40

(OBS L27A Comm. [Yes Survey type [IFull circle

Activity Date Time |Lon Lon Lat |Lat Lon Lat [INotes

J(Deg) f(Min) J(Deg) J(Min) f(Deg) ](Deg)
Point 1 2017 03 11 J06:13 |-13 57.59 |0 -24.34-13.96 [-0.41 [[Full circular survey 1/2
water depth radius from
(OBS because of poor
coverage

Point 2 2017 03 11 §07:18 |-13 57.59 |0 -24.26(-13.96 |-0.40

Release 2017 03 11 §07:38 |-13 57.58 |0 -24.31[-13.96 |-0.41

SVP 2017 03 11 §07:40 |-13 57.58 |0 -24.31[-13.96 |-0.41

Visual 2017 03 11 J08:49 |-13 56.52 |0 -23.77|-13.94 }-0.40

Out of water |2017 03 11 J09:00 |-13 56.47 |0 -23.95(-13.94 }-0.40

Preliminary location estimate -13 56.55 |0 -24.04-13.94 ]-0.40 (3954 m depth.

Site 28

OBMT S28M Comm. |[[Yes

Activity Date Time (llon fLon [Lat |Lat Lon Lat  [INotes

(Deg) [(Min) f(Deg) |(Min) ](Deg) [l(Deg)

Release 20170310 [[23:25 |14 17.22 [0 -29.60 |-14.29 [|-0.49

Out of water [[2017 03 11  [02:39 [-14 16.33 [0 -28.77 |-14.27 [|-0.48

(OBS 128D Comm. |[[Yes Survey type [ICircular 270 degrees

Activity Date Time ([llon fLon [Lat |Lat Lon Lat  [INotes

(Deg) [(Min) f(Deg) |(Min) ](Deg) [l(Deg)
Point 1 (W) [20170311 [j00:14 |-14 17.13 [0 -29.42 |-14.29 [-0.49 [(Circular survey 1/2
\water depth radius
[from OBS, W to N
counter clockwise.
201703 11 [j00:23 -14 17.12 [0 -29.93 [-14.29 [|-0.50 [|[Moved closer to radius,
and back out.

Point2 (N) [20170311 [[01:04 |-14 16.31 [[0 -28.48 |-14.27 [|-0.47 ||Request to move to

center.

Point 3 20170311 [01:22 (-14 16.29 [[0 -29.44 |-14.27 [|-0.49

(Centre)

Release 20170311 [j02:00 (-14 16.29 [0 -29.44 |-14.27 [|-0.49 (12 burn signals sent.

SVP 20170311 |[01:41 |-14 16.29 [[0 -29.44 |-14.27 [-0.49 [|Reached 700m.

Visual 20170311 |[03:42 [-14 16.17 [0 -29.20 |-14.27 [|-0.49

Out of water [[2017 03 11  [03:54 [-14 16.14 [[0 -29.26 |-14.27 [|-0.49

Preliminary location estimate -14 16.11 [j0 -29.51 |-14.27 [|-0.49 (3711 m depth.

Site 29

OBMT S29M Comm. [Yes

Activity Date Time (Lon ([llon [Lat |Lat Lon Lat [INotes

(Deg) ((Min) J(Deg) (Min)  [(Deg) ](Deg)

Release 2017 03 10§0.762 [|-14 |38.71 jO -33.64 -14.65 |-0.56

Visual 2017 03 10§0.858 [|-14 |37.87 JO -33.47 -14.63 |-0.56

Out of water |2017 03 10J0.884 [-14 []37.53 Jo -33.87 -14.63 |-0.56

(OBS 529D Comm. [Yes ISurvey type [ICircular 270 degrees

Activity Date Time (Lon ([llon [Lat |Lat Lon Lat [INotes

(Deg) ((Min) J(Deg) (Min)  [(Deg) ](Deg)

Point 1 (W) J2017 03 1040.767 |[-14 [|38.71 JO -33.64 -14.65 |-0.56 [|Circular survey 1/2 water
depth radius from OBS, W
to N counter clockwise.

Point 2 (N) 2017 03 10§0.800 [[-14 [37.80 JO -32.57 -14.63 |-0.54

Release 2017 03 10§0.811 [|-14 |37.80 O -32.56 -14.63 |-0.54

SVP 2017 03 10§0.815 [|-14 |37.80 O -32.57 -14.63 |-0.54 [IReached 700 m

Visual 2017 03 10§0.858 [|-14 |37.87 jO -33.47 -14.63 |-0.56

Out of water |2017 03 10J0.874 [-14 [37.57 Jo -33.87 -14.63 |-0.56

Preliminary location estimate -14  [137.63 JO -33.58 -14.63 |-0.56 [|3626 m depth.

Half-depth radius: 1813
Lt

e ——

-14'40

-14'38

1436

[

3300

3350 3400 3450 3500

3550
Depth (m)

3600 3650 3700 3750 3800
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Site 30
OBMT S30M Comm. [Yes
Activity Date Time [Lon ([flon [Lat |Lat Lon Lat [[Notes
(Deg) ((Min) ](Deg) |(Min)  [(Deg) ](Deg)
Release 2017 03 10§13:05 |-14 [|59.11 O -35.87 [|-14.99 |-0.60
Visual 2017 03 10|15:42 ||-14 ||56.26 JO -34.66 [-14.94 ]-0.58
Out of water 2017 03 10J15:55 [-14 [56.31 JO -34.70 |-14.94 ]-0.58
(OBS L30A Comm. [Yes Survey type [|ICircular 270 degrees
Activity Date Time (Lon [lLon [Lat [Lat Lon Lat [INotes
(Deg) [(Min) J(Deg) |(Min) f(Deg) (Deg)
Point 1 (W) 2017 03 10§13:19 |-14 ||57.77 |0 -35.65 [|-14.96 ]-0.59 ([Circular survey 1/2
water depth radius
[from OBS, W to N
counter clockwise.
Point 2 (N) 2017 03 10§14:15 ||-14 [|57.19 |0 -34.44 |-14.95 |-0.57
Release 2017 03 10§14:32 ||-14 |57.10 jO -34.29 |-14.95 J-0.57
SVP 2017 03 10|14:40 ||-14 |57.10 jO -34.27 [|-14.95 |-0.57 [[Reached 500 m
Visual 2017 03 10§15:55 ||-14 [|56.20 JO -34.60 [-14.94 ]-0.58
Out of water |2017 03 10]16:14 [|-14 [56.84 JO -34.94 ||-14.95 |-0.58
Preliminary location estimate -14  [|56.75 O -35.33 [F14.9 |-0.6 [|4022 m depth.
Site 31
OBMT S31M Comm. |Yes
Activity Date Time Jlon |[Lon |[lLat (Lat Lon Lat  [INotes
J(Deg) }(Min) [(Deg) (Min) f(Deg) [(Deg)
Release 2017 03 10{07:36 |-15 ]19.98 |0 -43.08 [-15.33 [|-0.72
Visual 2017 03 10 0.00 0.00
Out of water 2017 03 10{210:19 |-15 ]19.40 |0 -42.84 [-15.32  [|-0.71
(OBS S31D Comm. |Yes Survey type Circular 270 degrees
Activity Date Time Jlon |JLon (Lat (fLat Lon Lat  |[[Notes
|(Deg) J(Min) [(Deg) [(Min) [(Deg) f(Deg)
Point 1 (West) [|2017 03 10{07:48 J-15 {19.98 [0 -43.08 [|-15.33  [|-0.72 [[Circular survey 1/2
water depth radius
[from OBS, W to N
counter clockwise.
Point 2 (North) [|2017 03 10{j08:31 J-15 {19.32 [0 -41.96 ||-15.32 [|-0.70
Release 2017 03 10{|08:49 |-15 J19.32 |j0 -41.96 ||-15.32 [|-0.70
SVP 2017 03 10{|08:58 |-15 ]19.32 |j0 -41.96 ||-15.32 [|-0.70
Visual 2017 03 10{09:49 |-15 J19.32 |j0 -41.96 ||-15.32 [|-0.70
Out of water 2017 03 10{10:02 |-15 ]18.95 Jj0 -42.84 [|-15.32  [|-0.71
Preliminary location estimate -15 ]19.13 |0 -42.84 [|-15.32  [|-0.71 [|3408 m depth.
Site 32
OBMT S32M Comm. [Yes
Activity Date Time [Lon |Lon ([Lat Lat Lon Lat |Notes
J(Deg) }(Min) [(Deg) f(Min) [{(Deg) J(Deg)
Release 2017 03 10 J01:41 |-15 [39.61 0 -48.00 [-15.66 |-0.80
Visual 2017 03 10 J04:49 |-15 [39.20 (|0 -48.08 [-15.65 |-0.80
Out of 2017 03 10 J05:32 |-15 |38.37 |0 -47.59 |-15.64 |-0.79
water
(OBS 532D Comm. [Yes Survey type  |Circular 270 degrees
Activity Date Time [Lon |Lon ([Lat Lat Lon Lat |Notes
J(Deg) }(Min) [(Deg) f(Min) [{(Deg) (Deg)
Point 1 (W) [[2017 03 10 J01:55 |-15 |}39.59 [0 -48.01 [|-15.66 |-0.80 [Circular survey 1/2
water depth radius
from OBS, W to N
counter clockwise, then
down to 500 m north
of OBS
Point 2 (N) [[2017 03 10 J02:35 |-15 |39.13 |0 -47.02 |-15.65 |-0.78
Point 3 2017 03 10 J02:49 |-15 [38.86 [0 -47.50 [-15.65 ]-0.79 |500m North of OBS.
Release 2017 03 10 J03:02 |-15 [38.86 |0 -47.50 [-15.65 |-0.79
SVP 2017 03 10 J03:05 |-15 [38.86 [0 -47.50 [-15.65 |-0.79 |Reached 700 m
Visual 2017 03 10 J04:49 |-15 [39.20 (|0 -48.08 [-15.65 |-0.80
Out of 2017 03 10 J05:09 |-15 [38.86 |0 -47.75 |-15.65 |-0.80
water
Preliminary location estimate -15 ]38.82 |0 -47.81 [-15.65 [-0.80 |2957 m depth.
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Site 33

OBMT S33M Comm. |Yes

Activity Date Time Jlon |JLon [Lat |[|Lat Lon Lat  |[[Notes

](Deg) ](Min) [(Deg) (Min) ](Deg) [(Deg)

Release 2017 03 09(19:23 |-16 1.65 |0 -51.93 |-16.03 [|-0.87

Visual 2017 03 09(21:33 |-16 1.20 |0 -52.07 |-16.02 [|-0.87

Out of water |2017 03 09{|23:10 [-16 0.98 [0 -51.71 |-16.02 [|I-0.86

(OBS L33D Comm. [Yes Survey type [ICircular 270 degrees

Activity Date Time Jlon |Lon [Lat (Lat Lon Lat  [INotes

](Deg) ](Min) [(Deg) (Min) ](Deg) f(Deg)

Point 1 (NW) J2017 03 09}{19:38 |-16 1.67 |0 -51.70 |-16.03 [-0.86 [[Survey at 6kts, 1/2
\water depth radius
from OBS ,from NW to
SW clockwise.

Point 2 (SW) J2017 03 09[{20:20 |-16 1.43 |0 -53.38 |-16.02 [I-0.89

Release 2017 03 09/20:34 |-16 0.43 [0 -53.38 |-16.01 [|-0.89

SVP 2017 03 09(21:42 |-16 1.21 |0 -52.06 |-16.02 [-0.87 [[Reached 1000 m

Visual 2017 03 09(21:56 |-16 1.21 |0 -52.06 |-16.02 [I-0.87

Out of water |2017 03 09(|22:44 |-16 0.97 [0 -52.42 |-16.02 [|-0.87

Preliminary location estimate -16 0.99 [0 -52.43 |-16.02 [-0.87 [[3919 m depth.

Site 34

OBMT S34M Comm. [Yes

Activity Date Time (Lon ([llon [Lat |Lat Lon Lat Notes

(Deg) ((Min) J(Deg) (Min)  [(Deg) ](Deg)

Release 2017 03 09§13:03 [|-16 |21.76 jO -57.63 -16.36 |-0.96

Visual 2017 03 0915:06 [|-16 ||21.25 jO -57.32 -16.35 |-0.96

Out of water |2017 03 09]15:51 [-16 [[22.13 Jo -57.63 -16.37 |-0.96

(OBS 134D Comm. [Yes Survey type Circular 270 degrees

Activity Date Time (Lon ([llon [Lat |Lat Lon Lat Notes

(Deg) ((Min) J(Deg) (Min)  [(Deg) ](Deg)

Point 1 2017 03 09§13:28 [|-16 [21.76 jO -57.63 -16.36 [|-0.96 [|Survey at 4 kts at 1/2
water depth radius
from OBS

Point 2 2017 03 0914:10

Release 2017 03 09§14:45 [|-16 |21.12 jO -57.40 -16.35 |-0.96

SVP 2017 03 09§15:23 [|-16 |21.25 O -57.32 -16.35 |-0.96 [[Reached 700 m

Visual 2017 03 0915:58 [|-16 |121.71 jO -57.52 -16.36 |-0.96

Out of water |2017 03 09]16:24 [-16 [21.14 Jo -57.53 -16.35 ]-0.96

Preliminary location estimate -16 [[20.91 JO -57.48 -16.35 |-0.96 12964 m depth.

Site 35

OBMT S35M Comm. [Yes

Activity Date Time |Lon (Deg) [Lon (Lat |[[Lat Lon Lat Notes

(Min) [[(Deg) [(Min) ](Deg) ](Deg)

Release 2017 03 09§07:14 |}-16 41.85 [|-1 2.30 -16.70 |-1.04

Visual 2017 03 09§09:51 |-16 0.89 ||-1 1.92 -16.01 |-1.03

Out of water |2017 03 09]10:43 |-16 40.99 ||-1 1.85 -16.68 |-1.03

(OBS S35D Comm. [Yes Survey type Circular 270

degrees

Activity Date Time |Lon (Deg) |Lon (Lat |[[Lat Lon Lat Notes

(Min) [[(Deg) [(Min) ](Deg) ](Deg)
Point 1 (W) J2017 0309)07:37 |-16 41.67 ||-1 2.22 -16.69 |-1.04 [|West to north,
counter clockwise,
1/2 water depth
radius

Point 2 (N) 2017 03 09)08:25 |-16 40.69 ||-1 1.26 -16.68 |-1.02 [INorth point. End

of survey.

Release 2017 03 09j08:51 |-16 40.70 |-1 2.00 -16.68 |-1.03

SVP 2017 03 09§08:52 |-16 40.70 ||-1 2.00 -16.68 |-1.03 [[Reached 700 m

Visual 2017 03 09 §10:00

Out of water |2017 03 09]10:17 |-16 40.89 ||-1 2.27 -16.68 |-1.04

Preliminary location estimate -16 40.79 ||-1 2.23 -16.68 |-1.04 3773 m depth.
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Site 36
OBMT S36M Comm. [[Yes
Activity Date Time [Lon lon ([Lat [Lat Lon Lat  [INotes
(Deg) [(Min) [[(Deg) J(Min) ](Deg) |[(Deg)
Release 20170309 |[00:22 |-17 0.83 |-1 6.81 -17.01 [j-1.11
Visual 20170309 |[[02:54 |-17 2.30 |-1 6.83 -17.04 [|-1.11
Out of water [[2017 0309 [03:16 [-17 2.63 |-1 7.20 -17.04 [|-1.12
OBS 136D [Comm. [|[No Survey type
Activity Date Time [Lon lon ([Lat [Lat Lon Lat  [INotes
(Deg) [(Min) [[(Deg) J(Min) ](Deg) |[(Deg)
Point 1 0.00 0.00
Rel 0.00 0.00
SVP 0.00 0.00
Visual 0.00 0.00
Out of water 0.00 0.00
Preliminary location estimate 0.00 [f0.00 [ -
The OBS site was revisited on 2017 03 24-25 but still no communication. 0 e e s Dci?f?m} 00 s e
Site 37
OBMT S37M Comm. |Yes 1500
Activity Date Time [Jlon |Lon [fLat (Lat Lon Lat Notes VoS
Jipee) |imin) fipeg) [imin) [(Deg) |(Deg) - z
Release 201703 08f00:44 |14 |[57.03 1 [33.97 [14.95 157 e .
Visual 2017 03 08{|04:52 |-14 ]58.47 |11 34.02 [-14.97 |1.57 3 A =
Out of water 2017 03 08[05:17 |-14 [58.61 |1 33.47 [|-14.98 |1.56 . “
(OBS L37D Comm. |Yes Survey type Circular 270 degrees
Activity Date Time Jlon [Jlon ([Lat |[lLat (lLon Lat Notes e
](Deg) |(Min) [[(Deg) [(Min) f(Deg) J(Deg)
Point 1 (East) [|2017 03 08{j00:53 [-14 |57.02 [|1 33.97 [|-14.95 |1.57 East to north,
clockwise, 4-5 knts,
1/2 water depth a
radius v a‘;' £ 7 o
Point 2 (North) [|2017 03 08{|02:11 [|-14 |58.89 [|1 35.01 [|-14.98 |1.58 North point. End of Stations: L37D S3TM5\ .«
survey. .eHaIf'—‘dsglc r:adri:g: is‘e1\°
Release 2017 03 08{|02:41 |-14 ]58.26 (|1 34.23 [1-14.97 |1.57 215700 1458
SVP 2017 03 08{|02:54 |-14 ]58.84 |11 34.23 [1-14.98 |1.57 Reached 700 m 48[50 000 49‘50 5000 5050 5100 5150 5200 szlsumso
Visual 2017 03 08{04:36 |-14 ]58.34 |11 34.23 [1-14.97 |1.57 Depth {mp
Out of water 2017 03 08[l04:56 |-14 ]58.52 |1 34.04 [1-14.98 |1.57
Preliminary location estimate -14 ]58.31 |1 33.94 [-14.97 |1.57 5053 m depth.
Site 38
OBMT S38M Comm. [Yes
Activity Date Time [|Lon (Deg) |Lon Lat (Lat JLon Lat  [INotes
(Min) _[(Deg) (Min) ](Deg) f(Deg)
Release 2017 03 0707:17 |-12 44.68 |1 55.61 |-12.74 |{1.93
Visual 2017 03 0711:28 |-12 46.03 |1 55.52 §-12.77 |{1.93
Out of water |2017 03 07]12:28 |-12 47.01 |1 55.65 |-12.78 [{1.93
(OBS S38D Comm. [Yes Survey type [[Triangle
Activity Date Time [|Lon (Deg) |Lon Lat (Lat JLon Lat  [INotes
(Min) _[(Deg) (Min) ](Deg) f(Deg)
Point 1 2017 03 0708:16 |-12 45.38 |1 56.55 |-12.76 [|1.94 [Range 5349
Point 2 2017 03 0708:51 |-12 44.99 |1 54.34 |-12.75 ||1.91 [IRange 5304
Point 3 2017 03 0709:02 |f-12 47.05 |11 55.03 |-12.78 ||1.92 [Range 5397
Point 4 2017 03 0709:44 ||-12 46.06 |1 55.30 |-12.77 [[1.92 [[Central point. Range
4869
Release 2017 03 0710:05 |-12 46.09 |11 55.38 |-12.77 |{1.92
SVP 2017 03 0710:09 |-12 46.08 |1 55.37 |-12.77 [|1.92 [|[Reached 706 m [ T — |
Visual 2017 03 0711:36 ||-12 46.03 |1 55.52 §-12.77 |{1.93 o0 v e Dr;:f?m) oo s e s mm
Out of water |2017 03 07]11:52 |-12 46.01 |1 55.48 |-12.77 [{1.92
Preliminary location estimate -12 45.74 |1 55.31 |-12.76 [[1.92 [[4926 m depth.
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Site 39
OBMT S39M Comm. [[Yes
Activity Date Time [Lon Lon Lat Lat Lon Lat Notes
(Deg) |(Min) [[(Deg) [[(Min) [l(Deg) [(Deg)
Release 201703 06|17:45 [[-11 30.05 [[2 338 [-12.50 [2.06
Visual 201703 06)21:42 [f-11 30.74 |2 320 [-11.51 [2.05
Out of water |2017 03 06[22:28 [-11 3031 [f2 3.43 [-12.51 [2.06
(OBS L39D Comm. [Yes Survey type Diamond
Activity Date Time [Lon Lon Lat Lat Lon Lat Notes
(Deg) J(Min) [[(Deg) [[(Min) [l(Deg) [(Deg)
Point 1 201703 06]20:03 [[-11 29.59 |2 457 [-11.49 [2.08
Point 2 201703 06]20:38 [[-11 28.15 |2 3.15 [-12.47 [2.05
Point 3 201703 06]21:00 [f-11 29.47 |2 2.01 [-11.49 [2.03
Point 4 201703 06]21:25 [f-11 3071 [)2 3.17 [-11.51 [2.05 {\336‘ = e
Release 201703 06]21:58 [f-11 30.74 |2 320 [-11.51 [2.05 S‘A;a‘..?,:;(.. radius: émsg/\?
svp 2017 03 06]22:47 [-11 042 |2 346 [11.01 [2.06 [Reached 700 m . =TT
Visual 20170306[23:34 |11 faoo1 [ [s42 [a2s0 [2.08 e ——
Out of water |2017 03 06|23:55 [[-11 29.63 |2 3.28 [-12.49 ([2.05 Depth(m)
Preliminary location estimate -11 29.42 |2 3.34 |-11.49 [|2.06 4685 m depth.
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