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1 Cruise Outline

MGL15-12 was leg 8 of the continuing long-term bathymetric mapping of the
continental margin on the eastern seaboard of the U.S. The objective of the
cruise was to collect all of the bathymetric, acoustic backscatter, and sub-
bottom data that might be useful to support a potential submission by the U.S.
under the U.N. Convention on the Law of the Sea, Article 76 (Mayer et al., 2002).
The responsibility for conducting the mapping was given to the National Ocean-
ic and Atmospheric Administration (NoAA) by the U.S. Congress, and has been
implemented since 2003 through a cooperative agreement with the Center for
Coastal and Ocean Mapping and NOAA-UNH Joint Hydrographic Center at the
University of New Hampshire.

This cruise supplemented data from prior cruises [Gardner, 2004; Cartwright
and Gardner, 2005; Calder and Gardner, 2008; Armstrong and Calder, 2012] to
identify the morphology of the Foot of the Slope (FoS) in the mid-Atlantic coast
of the U.S. (Figure 1). The cruise consisted of primary bathymetric mapping in
water depths of approximately 5000 m using the R/V Marcus G. Langseth (Fig-
ure 2), operated by Lamont-Doherty Earth Observatory of Columbia University.
The primary mapping sonar was a Kongsberg EM122 multibeam echosounder
(bathymetry and acoustic backscatter), with a Knudsen Engineering 3260 chirp
sub-bottom profiler, and a Bell Aerospace BGM-3 marine gravimeter. Motion
measurement was provided by a Kongsberg Seapath 200 GPS-aided inertial
motion unit; sound speed profile measurements were conducted using Sippican
expendable bathythermograph (xBT), expendable sound velocity (xsv), and ex-
pendable conductivity, temperature, and depth (XCTD) probes. Details of the
systems used can be found in Section 2. Scientific personnel for the cruise
were provided by ccom/JHc, with the support of the marine technician group
provided by LDEO. The personnel list can be found in Section 6.



Figure 1: General location of the survey on the U.S. Atlantic continental margin. Data shown is a
composite of the previous cruises conducted under this program, along with predicted bathymetry
as background. The actual survey polygon used was adjusted during the survey to optimize data
collection within the time available, and with respect to data quality.

Figure 2: R/V Marcus G. Langseth departing San Francisco, CA with the Golden Gate Bridge in the
background.

The cruise started on 2015-07-29, with the Langseth alongside at the New York
Maritime College, Bronx, NY. Mobilization and dock-side testing, including daily



BIST tests of the EM122, was conducted on 2015-07-29, and the ship departed
New York, NY 2015-07-31/0100". The ship proceeded down the East River and
through Hell’s Gate, and then out to sea at approximately 11 kt, and headed for
a previously selected patch-test (multibeam calibration) site as indicated in Fig-
ure 3. As the ship came within range of the patch-test area, an xsv, an xBT
(Deep Blue), and then an xcTD were launched to confirm the calibration of the
XBT system that was used for the remainder of the mission, and then a full patch
test was conducted as described in Section 4. Thereafter, the Langseth pro-
ceeded to the southern end of the operations area to pick up mapping where
the previous leg left off.

Figure 3: Initial line-plan for the survey, indicating the departure and arrival ports, the location of the
patch-test area, and the two segments of the operational area.

Routine mapping then commenced. Sufficient xBTs were taken during the cruise
to assess any changes in sound speed in the water mass surrounding the ship,
with routine XBT launches at 0000, 0600, 1200, and 1800 UTC when possible,
and other launches as required. Sound speed at the transducer head was com-
pared with the sound speed at transducer depth from the most recent sound
speed profile using the Kongsberg Survey Information System (sis) software,
and a new XxBT launch was conducted when the difference between the two es-
timates was more than 0.5 ms™ for more than a few minutes. Details of the xBT
launch frequency, location, and other metadata are provided in Section 8.

' Note that dates and times are all given in UTC unless otherwise indicated; ship time
zone was Eastern Daylight Time, GMT-4.



A total of 10,796 km (5,829 nmi) of planned lines were run in the survey area, in-
cluding a cross-line, used to analyse the consistency of the data as detailed in
Section 13. The mapping effort was monitored by the science party and super-
vised by the Chief Scientist, with the assistance of the ship’s crew and the LDEO
resident marine technicians. Data quality was monitored in real time using the
watch-stander stations in the ship’s survey lab, and data processing and quality
control was conducted during shipboard operations as detailed in Section 2.6
and 3. Shipboard preliminary data products were created to ensure data quality
(see Section 9), but final data products were constructed after the cruise.

Mapping continued until 2015-08-28/0742, at which point the ship broke line
and made way for Woods Hole, MA, arriving 2015-08-29/2015. A total area of
157,166 km? (45,822 nmi®) was mapped during the cruise in 24.5 survey days.
There were also two days transit and two days for a medical evacuation. A sur-
vey calendar is shown in

Table 1.

Table 1: Survey calendar for Leg 8’s mapping mission.



2 Survey Equipment

2.1 Multibeam Echosounder

Langseth is equipped with a Kongsberg Maritime EM122 multibeam echo-
sounder system (12 kHz), serial number 109. The system generates sound in
the region of 12 kHz in a wide swath across-track (of configurable width up to
150° but approximately 1° along-track), and then receives in a set of beams that
are long along-track, but approximately 1° wide across-track. A sequence of up
to nine acoustic sectors at frequencies varying from 11.550-12.598 kHz can be
generated on transmit to compensate for ship’s yaw, at a source level of ap-
proximately 220 dB re. 1

puPa at 1m. Optionally, the outer sectors of the transmit beam can be frequency
modulated to improve overall signal-to-noise ratio. The system was operated in
Deep FM high-density equidistant mode throughout the cruise, with a pulse
length of approximately 15 ms. Pulse repetition rate varied with water depth.

An AML Oceanographic Micro SV, serial number 204749, was used to measure
sound speed at the transducer. Calibration was conducted by the manufacturer
on 2015-06-30; the certificates of conformance and calibration are in Section
11.2.

Kongsberg Seafloor Information System (sis), version 3.9.2 build 187 (2012-09-
06) was used to monitor and control the EM122.

2.2 Kongsberg Seapath Motion Sensor

The EM122 was provided with position and motion information using a Kongs-
berg Maritime Seapath 200 inertial motion unit (IMuU), serial number 4217, which
was provided wide-area satellite-based differential positioning correctors from a
CNav 3050 Gps receiver, serial number 11443, using the Northern Atlantic re-
gional corrections transponder. The Seapath system provided motion estimates
with uncertainty on the order of 0.02° (r.m.s.) for roll, pitch, and heading, heave
accuracy of 0.05 m (r.m.s.), and positioning accuracy of approximately 0.70-1.0
m (CEP).

Kongsberg’s embedded system software, version 2.03.03, was used to monitor
and control the performance of the Seapath.

2.3 Knudsen 3260 Sub-bottom Profiler

The sub-bottom profiler (sBP) used was a Knudsen Engineering 3260 rack-
mounted echosounder, serial number K2K-07-0915, connected to permanently
hull-mounted Masssa transducers. The system was used at a nominal frequen-
cy of 3.5 kHz only so as not to interfere with the EM122, and was synchronized
to the firing rate of the EM122 so as to minimize interference between the two
systems. The source level of the 3260 is expected to be approximately 220 dB



re. 1 yPa at 1 m, but may vary in practice. The system was configured for 64 ms
linear frequency modulated (LFM) pulses.

Knudsen EchoControlClient software, version 2.73, was used to monitor and
control the system.

2.4 Gravity Meter

The Langseth carries a Bell Aerospace Textron BGM-3 marine gravimeter, serial
numbers 332 (cps), 223 (sensor), 103100001 (power supply) and 130 (signal
conditioner). The system is mounted on the floor in the main lab of the
Langseth. The portable gravity meter used to provide tie-points was a Lacoste
and Romberg Inc. model with no discernable model number, serial number
G237.

2.5 XBT Launch System

The xBT launch system is a Sippican (Lockheed-Martin) Mk21 launcher, serial
number 030405. The control computer was running version 2.13.1 of Sippican’s
WinMk21 software (Mk21Coeff 2.9.1, Mk2AL 2.14.1).

2.6 System Configuration
Figure 4 shows the placement of the instrument displays in the main lab. A summary of serial num-
bers and software versions is provided in

Table 2.



Figure 4: Placement of instrument displays in the main lab of the Langseth during the mapping mis-

sion.

Table 2: Summary of serial numbers and software versions for the various components of the map-

ping system, including data processing software, used during the mapping mission.

Instrument
Name Part \ELG Model Num Serial Num
EM122
Topside Unit (PU) Simrad/Kongsberg EM-122 109
SIS Workstation Simrad/Kongsberg HWS N5 HWS5122803
SIS Version Simrad/Kongsberg EM-122 | 3.92, Build 187
Firmware Version Transmitter Software 1.1.1 20080617
Reciever Software 1.1.1 20100218
ESP Software 2.2.3 20090702
Processing Software 1.2.8 20120702
Datagram Version 3.14 20120508
Data Distribution Service 3.5.4 20120124
Seapath
IMU Simrad/Kongsberg Seatex-5 2695
Processor Unit Simrad/Kongsberg | SeaPath 200 4217
Firmware Version 2.03.03 70227

CNAV




Instrument

Name Part \ELG Model Num Serial Num

Antennae C&C Technologies | C-NAV 3050

CNAV3050
Processor Unit CNAV 3050 m 11443
Firmware Version SAPPHIRE 30508
TSG

SBE 45 J-
Processor Unit Seabird Box 132
Probe Seabird MicroTSG SBE-45 4559446-071
Surface Sound Speed
Probe AML Oceanographic Micro-X 204749
XBT System
Software Version WinMK21 Ver 2.13.1
Launcher hardware Sippican 30405
Launcher hardware Sippican
Knudsen
Topside Processor D229 04331 K2K-07-0915
Transducer Type Knudsen SBP 3260
Software Version EchoControlClient | D409-04184 V.2.73
Firmware Version K2K15005
Marine Gravity Meter System
Sensor Bell Aerospace BGM-3 223
CPS Bell Aerospace BGM-3 322
Gyro Bell Aerospace BGM-3
Gyro Electronics PCB Bell Aerospace BGM-3 49
Control PCB Bell Aerospace BGM-3 42
Stabilization PCB Bell Aerospace BGM-3 39
Inter-connecting PCB Bell Aerospace BGM-3 117
Signal Conditioner Bell Aerospace BGM-3 130
P/S Sensor CDC 18R Bell Aerospace BGM-3 887
D15-30 P/S Bell Aerospace BGM-3 N/A
5E100 P/S Bell Aerospace BGM-3 N/A
Power Supply Bell Aerospace BGM-3 103100001
Power Supply Bell Aerospace BGM-3 103100002
Gyroscope Bell Aerospace BGM-3 F0235
Gyroscope Bell Aerospace BGM-3 D0270
Hand Gravity Meter

Sensor Lacoste & Romberg Inc G237




3 Data Protocols

3.1 Collection

Data collection was conducted subject to typical hydrographic protocols for
deep-water mapping. Static offsets for the positions of the components of the
survey system were provided by Langseth based on the latest survey report for
the ship (dated 2015-08-08, Section 11.1). Static angular offsets and time la-
tency were assessed through the patch test procedure described in Section 4,
and were applied in the Kongsberg sis software and thence to the real-time pro-
cessing module in the EM122.

The sis software was configured to automatically start new line files every eight
hours, but the lines were incremented manually every six hours on 0000, 0600,
1200, and 1800 utc where possible given the length of the survey lines. Line
changes on the Knudsen Engineering 3260 were synchronized with the EM122
so that corresponding lines were always captured on each system. Turns were
not recorded on either system, although ensonification was continued, and the
data was monitored, throughout the turn.

Speed of sound at the transducer was determined by an AML Oceanographic
Micro SV sing-around sensor that was fed directly to the EM122 processing sta-
tion in order to correct for refraction in beam-steering computations. Sound
speed profiles (SsP) in the upper part of the water column were derived from XBT
launches, extended using almanac data from the World Ocean Database or Real
Time Oceanographic Forecasting System (RTOFS) using the UNOLS MAC svP Editor
software?, version 1.0.2, installed on the Kongsberg Maritime sis workstation.
After manual inspection, these extended and simplified profiles were then sent
to the EM122 over the network in order to avoid any dropped pings or stop/start
update cycles. Routine xBT launches were conducted at 0000, 0600, 1200, and
1800 utc when possible to coincide with line changes in the data capture sys-
tems; where shorter lines were required, or line changes could not be synchro-
nized to these six hour intervals.. In addition, the sound speed at transducer
depth from the ssp was compared in the SIS console with the current real-time
sound speed at the transducer; if a difference of more than 0.5 ms™ was ob-
served for more than a few minutes, a new XBT launch was initiated. The XBT
launch system is described in Section 2.5, the metadata is in Section 8, and
analyses of the xBTs launched are in Section 12.

The Knudsen Engineering 3260 sBP was operated throughout the cruise, except
during the patch test, typically with a nominal depth gate of 200 m about the
expected depth. Full digital records were recorded in SEG-Y format.

2 SVP Editor, http://mac.unols.org/resources/tool-sound-velocity-profile-svp-editor-
v105, downloadable from ftp://ftp.ccom.unh.edu/fromccom/MAC_DATA.

10



The gravity meter calibration ties were conducted by the LDEO technicians, and
are available in Section 11.3.

3.2 Processing

Data from both the EM122 and the 3260 were made available on the Langseth’s
internal network using a network share from the ship’s primary server. Files
were copied from the server to local storage for archive and processing at the
completion of each line.

Data processing for the MBES bathymetry data was conducted using CARIS HIPS
9.0.16, with visualization products being created with Qps Fledermaus 7.4.4b via
BAG® files exported from HIPS. A separate flow-path between HIPS and HYPACK
was established for intermediate gridded products being created in HIPS, so that
current data could be placed in the same geographic context with prior data and
used for line planning. GeoTIFF images were used for transfer. Data processing
for the sBP data was conducted in Chesapeake SonarWiz 6.01.0008.

The MBES bathymetry data were processed using the cuUBE algorithm, imple-
mented in HIPS. A grid resolution of 100 m was used for all depths of water en-
countered. The CUBE calibration parameters used are given in Section 0. Quali-
ty control of the MBES data was carried out by the watchstanders, ensuring that
any anomalous depth measurements were either appropriately handled by the
CUBE software in use within HIPS, or were remediated by hand if necessary.
Comparisons between the cross-lines collected and the main-scheme lines
were computed in HIPS BASE Editor, in order to assess the consistency of the da-
ta. Results of these comparisons are given in Section 13.

After the grid product was finalized in HIPS, surface filtering was applied to the
raw data so that legacy point-cloud files of surface-consistent sounding obser-
vations could be generated. These were exported in Ascll format for use in fu-
ture products. Grids were exported in BAG and GeoTIFF formats from HIPS, and
separate grid in geographic coordinates were constructed in Fledermaus from
the exported Ascll data. Preliminary data products were constructed onboard,
and are illustrated in Section 9, but final products were produced ashore.

The MBES backscatter data were processed using the GeoCoder algorithm, im-
plemented in QPS FMGT. A grid resolution of 50 m was used for all depths of
water encountered. The calibration parameters used are given in Section 11.5.
Mosaics of backscatter were exported in GeoTIFF and Fledermaus sD format for
review and combination with bathymetric data in the visualization environment.

% http://www.opennavsurf.org
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Sub-bottom profiler data was processed using Chesapeake SonarWiz to the ex-
tent of converting the data into imagery and exporting it in forms suitable for
correlation with the MBES data. No further quality control was conducted.

For compatibility with previous legs of the cruise, the filenames used by the sIs
software were translated into sequential filenames, starting with line number
604. Translation tables for MBES and sSBP data are provided in Section 7. FGDC-
compliant metadata was constructed semi-automatically for each line of MBES
and sBP data at the end of the cruise.

Data from the cruise were archived by Langseth for ingestion through the R2R
program®, and were made available after the cruise on portable hard drive.
Separately, ccom/JHC provided processed data with metadata to the National
Centers for Environmental Information (NCEI) using the data center (formerly the
National Geophysical Data Center) in Boulder, co. The shipboard archive con-
tained raw data from all instruments, including meteorological observations, ship
bridge logs, navigation information, and other underway sensor information.

* http://www.rvdata.us
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4 Patch Test Results

Data for the patch test were captured and named separately from the main-
scheme and transit lines, and held in a separate directory in the data archive. A
total of four patch-test lines were run:

1. Across seamount at 9 kis.

2. Reciprocal line at 9 kts.

3. Re-occupied line 1 at 4.5 kis.

4. Parallel line to line 1, 10 kts.

The data were ingested into CARIS HIPS in a project separate from that where the
main-scheme lines were processed (“patchtest”), and conventional processing
was applied to allow the data to be used in the calibration tool within HIPS. Ex-
amination of the data showed that no offsets were required to be adjusted in the
EM122 configuration.

It was therefore concluded that offsets of:
1. Pitch: -0.23°
2. Roll: -0.54°
3. Yaw: 0.43°
4. Timing: 0.0 ms

should be maintained for survey.
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5 Daily Narrative

2015-07-28 (JD209) — New York Maritime Academy, Bronx, New York, NY.
Joined ship, alongside the Pier of the Maritime Academy. Confirmed that xBT
and xsv supplies were loaded and stowed, and unpacked remainder of equip-
ment for the data processing and survey monitoring.

2015-07-29 (JD210) — New York Maritime Academy, Bronx, New York, NY.
Science in-brief and ship familiarization; safety briefing and demonstrations;
cruise overview for the science party and marine technicians. The Maritime
Academy campus lost power approximately 1430, apparently due to power
drain in very hot weather. Ship’s emergency power kept the lights on, but the
clean science power was off most of the day, returning approximately 2030
when the ship lit off the main engines (using the restored shore power) in order
to ensure power continuity and ready for departure. The problem was subse-
quently found to be that a fuel pump for the auxiliary generator failed, and there-
fore the generator could not be started. Among other things, this meant that
there was no means to run the hotel and science load short of starting the main
engines. More problematically, the main engines need compressed air to start,
which is normally supplied via the auxiliary generator-run compressors (it also
runs the cooling pumps). Consequently, the auxiliary generator needs to be
running before the cruise can depart since otherwise there would be no means
to restart the engines in the face of an engine casualty. Spare parts are actively
being sought. Knudsen and Kongsberg systems were configured ready for data
collection.

2015-07-30 (JD211) — New York Maritime Academy, Bronx, New York, NY
Sailing delayed until 2015-07-31/0030 to allow time to procure a replacement
fuel pump for the auxiliary generator that was causing difficulties yesterday.
Meanwhile, line plans were passed to the bridge for the initial transit and patch
test, and set up in Langseth’s navigation software. Fuel pump for the auxiliary
generator finally arrived at approximately 2320, and was fitted.

2015-07-31 (JD212) — New York Maritime Academy, Bronx, New York, NY.
Gangway pulled 0045 and lines slipped 0105 to start MGL15-12. Langseth
transited down the East River and out to sea, passing the Verrazano Narrows
bridge approximately 0315. Sounding commenced at approximately 0320, alt-
hough in ~17m of water, the quality was sub-optimal, and the lines were not
named or taken for ECS processing; LDEO technicians indicated that they would
submit to NSF R2R, however. At 0400 approximately, LDEO technicians reported
that Internet connectivity had ceased due to router and hardware changes to
High Seas Net at Scripps Institute of Oceanography. Fleet Broadband connec-
tivity was still available, however, albeit with limited network ports on the ship.
0410: successfully executed a BIST test on the EM122 system

1208: Dropped below 100 m depth, turned on water-column logging. XBT train-
ing was conducted for those hands not familiar. Capture on 6-hr increments un-
less otherwise indicated, started.
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1354: Ship turned to avoid crossing traffic.

1400: Excessive noise from Knudsen in EM122; appeared to be due to lack of
synchronization from the EM122 to the Knudsen. Ship technicians believed that
their version of EM122 needed further equipment from Kongsberg to allow for
synchronisation, although this is not the case on other systems. Seeking con-
firmation ashore for the appropriate procedure.

1805: Noise from Knudsen was observed to be not as prevalent once the ship
moved into deeper (~2700 m) water.

2015-08-01 (JD213) — Transit to patch test site, surveying

Continued to transit to the patch test site. Dropped xsv-01 and Deep Blue
0130, then xcTD-02 0159, slowing ship to 3kt beforehand (maximum speed for
XCTD is 3.5kt). First xcTD-02 not fully functional; second probe launched 0215.
Second broke wire before terminal depth, but collected most of the important
parts of the upper watercolumn beforehand. Attempted to load xsv profile into
SIS via SVP Editor but found that the version installed did not recognise the
format and would not work. Downloaded and installed the latest version (1.0.5)
from the MAC website and installed; still no go. Attempted to load the XCTD pro-
files, but SVP Editor reported “no valid data” for these. Returned to xBT Deep
Blue profile for patch test. For patch test, set transmit control auto-tilt to zero
degrees (rather than default three degrees) as recommended by MAC procedures
during last patch test on Langseth.

0312: Patch test commenced with first pitch line, heading A-B in the diagram.
Knudsen secured for duration of patch test. It appears that the patch test site
was, unfortunately, in the middle of the Gulf Stream, so there were ~2kt head
currents and changes in sound speed at the transducer. Downline speed ap-
proximately 9 kts rather than 10 kts.

0417: End of first patch test line. Captured new xBT-based profile for sound
speed at end of first line, since the surface sound speed appeared to be more
stable for the patch test area than where the previous profile was collected
(even though it was very close in space). Loaded new profile (serial 1239917) at
the end of line.

0444: Start of second pitch line. Current was pushing the ship, so the bridge
crew were matching turns to give approximately 9 kts speed over ground.

0606: End of second pitch line.

0617: Start of third patch test line, at ~4.5 kts (half speed of previous lines) for
latency.

0807: End of third patch test line; back to 10kts to move to yaw lines.

0913: Start of fourth line of patch test, first yaw line.

1006: End of fourth line of patch test. Secured pinging 1015 to conduct BIST
test; passed. Analysis of patch test showed no offsets required to be added to
the current configuration, so the ship moved to start the survey proper.
1352-1359: Acquisition stopped for sis PC rebooting due to an 0Os issue.

1427: End of transit and started acquisition in SOUTH_OPAREA.
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1600: Moved EM122 into “Deep” mode (had auto-switched to “Very Deep” in
~4400 m).

1630: Moved Knudsen to “Bottom Refered” TvG mode to see if this was signifi-
cantly better than the “No TvG” that had been used previously.

1656: Moved Knudsen back to “No TvG”: the alternative TvG generated some
sense of deeper structure, but generated so much more noise in the water col-
umn and sub-surface that it was hard to see. Back to the original settings for
the immediate data collection.

1715: Encountered pockets of significantly different surface water with speed of
sound differences on the order of 5 ms™' observed to appear and disappear
within ~30 min.

1745: Third profile in thirty minutes (change on order 10 ms™). Monitored time
series from the TsG in order to get a sense of the trend of the surface sound
speed, and possible causes, and adapting to the closest profile available while
the surface was changing rapidly.

1818: Drop-out on surface sound speed sensor at EM122, after inconsistent
readings. Power cycle of unit to reset.

1850: Noticed significant static offset between sound speed sensor at transduc-
er and TsG measurement (order 13 ms™). Swapped to alternative probe at
transducer in order to test for a bad probe. Micro sv powered off 1851 for
swap. Back online 1851 and immediately back in sync with the TSG.

1900: Micro sv transducer still showing evidence of problems, and went offline.
Took new svp cast with Deep Blue, switched EM122 into manual surface sound
speed mode, input surface sound speed from TSG measurements, re-
interpolated ssp cast, and re-sent to system. (Issue was that the casts are set
up with the surface sound speed being sent out by the EM122, so if it is export-
ing incorrect surface sound speeds from a faulty probe, the casts being extend-
ed and configured in svp Editor are also incorrect for speed at the transducer
depth.)

1935: Micro sv transducer tested, cable cleaned up and re-settled into connect-
ors; system then started generating data consistent with the 7sG, and therefore
system was reset to ‘sensor’ for surface sound speed.

1940: Based on information from the beach on connectors for synchronization
of the EM122 and Knudsen, cable was prepared by LDEO technicians to allow for
testing. There was apparently ambiguity on which of the auxiliary BNC connect-
ors on the Knudsen synchronizes which channel (3.5 kHz or 12 kHz), but ac-
cording to Knudsen engineers, it is acceptable to send the synchronization
pulse to both channels, even if one is off, and the auxiliary channels required are
those that connect to J402 on the processor boards in the 3260 (and therefore
can be checked by simple inspection). On the Langseth Knusden system, the
auxiliary BNC connectors that are used for synchronization are Aux 2 and 5.
1958: Micro sv probe at transducer head failed again with the same symptoms:
drop of 7 ms™ almost instantaneously, and out of agreement with the TsG sound
speed. Back to manual mode for surface sound speed on the EM122 (i.e., with
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sound speed from TSG manually translated to SIS console) while the LDEO techni-
cians replace the measurement module (rather than the probe) for the Micro sv.
2005: Micro sv probe head replaced and sensor brought back on line, and
matching TsG. Now using probe head 204842.

2018: Approximately 15 min. appeared to be the magic number for the Micro sv
sensor; probe dropped again, very quickly, to approximately 1535 ms™, so the
system was returned to manual mode with input from the TSG rather than the
surface sound speed probe.

2130: After some investigation it appeared that the difficulty with the Micro sv
may have been insufficient flow-through of water in the sensor bath, with con-
sequent accumulation of algae on the sensor faces. This apparently caused the
sensor to read low, and occasionally fail due to build-up of organic matter. The
LDEO technicians removed, cleaned, and re-installed the sensors in such a man-
ner as to provide higher flow rates, and the installation was then monitored for
20 min. to ensure that there was no subsequent failure. Since that appeared to
be the case, the EM122 was returned to ‘sensor’ sound speed input at 2130.
2140: Sadly, the fix was apparently illusory. The Micro sv started to fluctuate
again shortly after being re-selected, and was consequently taken out of service
to be replaced with the older sensor that has been operating for some time prior
to ‘upgrade’. System was returned to manual control with surface sound
speeds being entered from the TSG readout.

2210: In order to get a better idea on when to drop XBT probes, the LDEO techni-
cians were requested to generate a time series plot of the data from the TsgG,
Figure 5. This allowed an estimate to be made for when a trend into a new wa-
ter mass was complete, so that a new profile could be taken.
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Figure 5: Screen-shot of the thermosalinograph output time series, showing the dynamic behaviour
of the water masses in the survey area, in this case moving into a pocket of warmer water, presum-
ably an eddy generated by the Gulf Stream.

2015-08-02 (JD 214) — Surveying in southern operational area

Problems with the Micro sv continued, with the LDEO technicians attempting to
resolve the issue. Apart from potential contamination with biological material,
there was also found to be a DC voltage on the sink where the sensors are
mounted. A different configuration was attempted, but with inconclusive results.
The investigation continued.

0005: Adjusted EM122 to allow for FM chirp in an attempt to improve swath
width in the face of bubble sweep-down noise. System responded well with in-
creased swath, although still had issues if the ship took pitches of more than 3-4
degrees.

0102: End of first line of survey. At this time, the LDEO technicians having com-
pleted the wiring for synchronizing the EM122 and the Knudsen using infor-
mation from shore and the EM122 hardware manuals, the Knudsen was
switched to external synchronization, and subsequently successfully pinged at
the rate of the EM122, and synchronized to it.

0150: Start of second line. Significantly smoother ride heading northeast on
track that coming down southwest. At this time, the Micro sv sensor having
been stable for an hour, the EM122 was again configured to use it for surface
sound speed; survey party monitoring of the system against the TsG output was
continued, however. Considerable lightning and rain outside.

1703: End of second line. Micro sv continued to provide stable readings, and
was used throughout. Watercolumn conditions were still variable throughout the
line, and frequent XBT casts were taken to compensate.

1754: Start of third line, heading southwest.
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2300: Weather began to deteriorate significantly as the ship headed southwest,
mainly due to large waves, head seas, and 30-35kt winds. This led to marginal
data at times, particularly in the backscatter signal.

2340: Micro sv sound speed sensor once again began to provide erroneous da-
ta. This time the suspicion was that the sensor was taking bubbles due to the
deteriorating weather conditions outside as the ship beat into the waves going
southwest. The LDEO technicians moved it into the water supply that goes
through the de-bubbler, and this appeared to improve things, but the EM122
was set to manual surface sound speed mode, and monitored by the survey
team. The LDEO technicians were requested to prepare a backup plan for using
the TsG input for the EM122 in case the Micro sv continued to experience prob-
lems.

2015-08-03 (JD 215) — Surveying in southern operational area
0100: Conducted a walk-through of the configuration of the TsG and Micro sv
sensors with the LDEO technicians. The TsSG is in the Langseth’s main-deck wet
lab space, Figure 6, where sea water from an intake at the same level as the
transducer, and approximately 1.5-3m forward on the hull, was led through ap-
proximately 30 m of piping to a de-bubbler, and then into the TsG (Figure 7).

Figure 7The output from the TSG was then led into a plastic measurement cell (in
the sink) containing the Micro sv (Figure 8). This configuration was put together
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during the cruise in order to avoid ground-loops in the sink (which was one
cause of the difficulties previously encountered with the system), and to attempt
to ensure that the Micro sv obtained water from the TsG as quickly as possible,
at a sufficiently high flow-through rate.

Figure 6: The main-deck wet lab of the R/V Langseth during MGL15-12. The de-bubbler for the T1sG is
the wall-mounted grey cylinder in the center of the image, with the white pCO2 tank to the left, and
the gas analyzer to the far right. The dark grey box plumbed into the sink is the TsG.
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Figure 7: De-bubbler (vertical cylinder center frame), TsG (dark grey box wall-mounted far right), and
plastic measurement cell for the Micro sv (in sink, bottom left).

Figure 8: Micro sv sensor in measurement tank in the wet lab sink. The tubing leads from the output
of the TsG, in an attempt to ensure that the Micro sv sensor head is surrounded by water immediately
from the TsG.

21



Observation of this configuration in operation led to the conclusion that some of
the erroneous readings taken with the system may have been due to residual
bubbles within the output from the TSG (when heading southwest into the seas,
copious streams of bubbles were observed leaving the de-bubbler exit tubing,
and occasional erroneous observations were observed even from the TSG). The
configuration selected had the maximal chances of avoiding this situation, so
the survey crew were instructed to remain on manual input of sound speed from
the TsG output, but to monitor the Micro sv output for stability.

1237: Analysis of the TsG and Micro sv outputs as time series showed a signifi-
cant (although not perfect) correlation between large pitch events, and the erro-
neous readings observed from the Micro sv, Figure 9. The analysis also showed
that the sensors were tracking well otherwise, since the last adjustments to their
configuration (Figure 6 - Figure 8). The ship having just turned northward to
start the next line, large pitch events were considered unlikely (for 16 hrs), and
the EM122 was again configured to accept input from the Micro sv, while the
survey crew monitored for stability in the face of large pitch events (“large”
meaning beyond approximately five degrees peak).

Figure 9: Comparison (top panel) between Micro sv (blue) and TsG sound speed (red), and (bottom
panel) attitude time series of roll (blue), pitch (red), and heave (green). Erroneous data from the Mi-
cro sv appears to be partially correlated with pitch.

2359: Other than as noted, a routine day of surveying in good weather condi-
tions. Weather conditions deteriorating towards end of day, however, with rain
and lightning storms.

2015-08-04 (JD 216) — Surveying in the southern operational area.

0100: Having received approval from LDEO office of marine operations, the Cap-
tain authorized increase of pitch on the props to give better speed through wa-
ter. Speed increased to 11.5 kts, giving speed over ground closer to 12 kits on
the northeast run.
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2250: End of line, and reboot of sis to ensure that there were no residual effects
after changes that had been made to sound speed sensor input during the pre-
vious few days. (The Gul had been showing evidence of failure to redraw cor-
rectly.) A BIST was also conducted, which the EM122 passed.

2255: Inspection of data collected to date in the survey showed what appeared
to be a consistent downward refraction, although this appeared to be spatially
localized. The casts being collected by xBT all appeared to be higher than the
climatological mean for the area, based on World Ocean Atlas information de-
rived from svp Editor. Suspecting that this might be related to the refraction, an
attempt was made to use the Real Time Oceanographic Forecasting System
(RTOFS) model built into svp Editor, and this resulted in a significantly better
match in the deeper water to the profile in the surface being collected by xBTs.
Use of the RTOFS model to provide information to extend XBT casts requires an
internet connection; the siIS machine was confirmed to be internet connected,
however, which made this a feasible solution.

2015-08-05 (JD 217) — Surveying in the southern operational area.

0020: Took XBT cast to address surface sound speed difference, and extended
with RTOFS model as reference cast. Cast appeared to successfully match the
data gathered from the XBT better at the interface between estimated sound
speed and modelled sound speed. The only observed difficulty with this proce-
dure was some fragility of the svp Editor software when accessing the RTOFS
system (over the Internet). This appeared to be resolved best by restarting svp
Editor before processing a cast. Since there was at the time no observable re-
fraction effect, however, no further conclusion as to whether this resolved the
issues observed was reached.

1236: In an attempt to understand what appeared at first glance to be a persis-
tent refraction issue (downward refracted outer edges to the swath), an xsv-01
and xBT Deep Blue were launched in rapid succession. Comparison of the two
profiles in a patched version of svp Editor (versions up to 1.0.5 cannot load Xxsv-
01 data) showed no significant difference between the profiles, leading to the
conclusion that, to the extent that the sound speed variability of the watercol-
umn could be captured with expendable technologies, it was being captured.
Sound speed issues at the transducer head were also considered unlikely as a
potential source of error, since there were two independent systems measuring
the sound speed, which were observed to agree with each other. Despite fur-
ther investigation into previous data from the same system, there was no obvi-
ous cause for this effect.

1431: SIS restart and BIST test passed.

2015-08-06 (JD 218) — Surveying in the southern operational area.
1150: BIST test passed.
2359: Except as otherwise noted, a routine day of surveying.

2015-08-07 (JD 219) — Surveying in the southern operational area.
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2359: Except as otherwise noted, a routine day of surveying.
2015-08-08 (JD 220) — Surveying in the southern operational area.

0601: After the scheduled line change at 0600, the EM122 was observed to lose
lock on the bottom, resulting in a small data gap. The sea conditions were ideal.
Bottom lock was re-established automatically after some time, with the EM122
“walking” the swath out from narrow to full width (Figure 10). The gap being
small, and not in a critical area, no further action was taken.

2359: Except as otherwise noted, a routine day of surveying.

o

Figure 10: Loss of bottom detection between line 42 and 43. A first rough estimation of the possible
gap is approximately 400 m.

2015-08-09 (JD 221) — Surveying in the southern operational area.

0600-0900: Deteriorating sea conditions made acquisition conditions difficult
and reduced the EM122 coverage (Figure 11).

1619: End of line 11. During the turn, the sis computer was restarted as a pre-
ventative maintenance issue, and a new BIST was conducted, which the system
passed.

2359: Except as otherwise noted, a routine day of surveying.
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Figure 11: Reduced coverage for line 47 due to bad weather conditions.

2015-08-10 (JD 222) — Surveying in the southern operational area.
A routine day of surveying in the southern operational area, with decreasing
seas.

2015-08-11 (JD 223) — Surveying in the southern operational area.

1235: During an attempt to fix the vessel’s internet connection, the Langseth
technicians were forced to reset the science network switch. As a result of this
operation, the EM122 was unable to receive Seapath attitude data for approxi-
mately one minute (Figure 12). This also brought to light, contrary to previous
descriptions, that the attitude data was being provided through ubp packets ra-
ther than directly to the EM122 over a serial cable, making it a potential source
of the outer beam “wobble” effects observed in the data during rough weather
conditions.
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Figure 12: Error messages in sis related to the loss of attitude data during the science network
switch reset event.

2359: Other than as noted, a routine day of surveying.

2015-08-12 (JD 224) - Surveying in the southern operational area.

0045: Following a warning flash, the Seapath motion sensor indicator lights
showed that navigation had been compromised, and that the attitude data being
supplied to the EM122 was degraded. The LDEO technicians restarted the
Seapath, the sis data logger, and the EM122 topside unit while the ship dead-
headed back up the line to a position prior to the problems being evident in the
data. The ship then came about and re-joined the line, and logging was restart-
ed approximately 0115. There was no identified causative issue for the com-
promised performance of the Seapath, although it appeared to be possible that
the system received bad corrections from the CNav 3050, or had some issue
with the Kalman filter.

2359: Other than as noted, a routine day of surveying.

2015-08-13 (JD 225) — Surveying in the southern operational area.
A routine day of surveying in the southern operational area.

2015-08-14 (JD 226) — Surveying in the southern operational area.

0500: By mistake the bridge started running survey line 18 as a rhumb line (in-
stead of a great circle). This caused an offset of approximately 500 m from the
planned line. After the bridge team rectified the problem, the vessel returned
(slowly to avoid acquisition artefacts) to the planned line.

2359: Other than as noted, a routine day of surveying.
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2015-08-15 (JD 227) — Surveying in the southern operational area/cross-line
to northern area/surveying in the northern operational area.

1025: After completing the last main-scheme line in the southern operational ar-
ea, a cross-line was conducted through the end-points off all of the prior lines,
and the positions of the planned end-points of the remaining lines; in addition
this line repositioned the Langseth to commence survey operations in the north-
ern operational area.

2300: After completing the cross-line for the southern section, Langseth com-
menced surveying in the northern section with very good weather conditions
(winds under 10 kts, seas almost flat).

2359: Other than as noted, a routine day of surveying.

2015-08-16 (JD 228) — Surveying in the northern operational area.

A routine day of surveying in OPAREA NORTH. Good weather conditions contin-
ued, making surveying significantly simpler. Strong sound speed refraction and
surface sound speed variability was observed, however, as expected given the
survey track’s proximity to the position of the Gulf Stream. This resulted in
some refraction artefacts in the data that apparently responded to sound speed
profile variations not evident by comparison of the surface sound speed at the
transducer and profile sound speed at the transducer depth. The effects ap-
peared to be spatially localized around the region of approximately 38°
22.3’'N/66° 30.0°'W.

2015-08-17 (JD229) - Surveying in the northern operational area/Medical
Evacuation Transit.

1745: Due to a medical emergency with one of the crewmen, the Captain, based
on the advice of an on-call Doctor, required that we break line and transit imme-
diately at best available speed for Nantucket, so that the crewman could be
evacuated. The existing survey line (planned line 24, Kongsberg capture line 85)
was interrupted, and the transit data collected separately.

2015-08-18 (JD230) — Medical Evacuation Transit

1815: Dropped off sick crew member off Nantucket and started heading back
out to the operational area. The transit line was offset to the south of the line
run back to shore in order to cover new area (although the area had also been
previously mapped by Legs 2-3 of the same mapping campaign, using USNS
Henson, in 2005).

2015-08-19 (JD231) - Medical Evacuation Transit/Surveying in northern op-
erational area.

0118: Depth having dropped below 500 m, the EM122 settings were returned to
those generally in use for deep water mapping (dynamic dual swath, high densi-
ty equidistant beam-forming, FM on) and a T-7 XBT was taken to update the
sound speed profile. Transit line logging restarted with Kongsberg line 92.

1525: In an effort to recover some of the time lost in the medivac, the ship
agreed to attempt to run at a higher average speed. To do so, however, re-
quires the ship to run the shafts at 750 rpm rather than the usual 600 rpm, which
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can result in higher ambient self-noise. The ship declutched on one shaft to al-
low the engines to be raised to 750 rpm, brought the shaft back on line, and
then repeated the process.

1710: Recommenced survey on planned line 24 (Kongsberg capture line 96).
Continued at higher shaft rate, making 13.4 kts (with current) downline, to test
noise performance. BIST test analysis indicated a loss of approximately 5-8 dB
across the receiver channels due to higher shaft rate and consequent higher
speed through water, although the improvement in speed over ground was mar-
ginal (~0.2 kts).

1948: Examination of data on line showed that the swath width had been mate-
rially impacted (~1km per side) by the increase in noise from running the shafts
at 750 rpm. In addition, the engine-room watch reported temperature fluctua-
tions on the port engine that caused it to have to be run at 70-75%, causing in-
creased noise on the outer port swath. These effects combined meant that the
Langseth was not improving speed over ground, but was reducing swath by
running at 750 rpm, with the conclusion that it was impracticable to continue to
run at this rate for the remainder of the cruise. The Captain therefore ordered
reduced rates on both engines, and the engine-room watch brought the ship
back to 600 rpm on both shafts.

2359: Other than as noted, a routine day of surveying.

2015-08-20 (JD232) - Surveying in the northern operational area.
Routine day of surveying in the northern operational area.

2015-08-21 (JD233) - Surveying in the northern operational area.
Routine day of surveying in the northern operational area.

2015-08-22 (JD234) - Surveying in the northern operational area.
Routine day of surveying in the northern operational area.

2015-08-23 (JD235) — Surveying in the northern operational area.
Routine day of surveying in the northern operational area.

2015-08-24 (JD236) — Surveying in the northern operational area.

Several failures to launch xBTs triggered an investigation into possible causes. A
visual inspection of the XBT system components identified the presence of cor-
rosion on one of three terminals of the launcher (Figure 13). A replacement
launcher was substituted, and immediately resolved the problem.

2015-08-25 (JD237) — Surveying in the northern operational area.
Routine day of surveying in the northern operational area.
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Figure 13: Detail of the xBT launcher with the corroded terminal connector (left). Intermittent contact
with the pads in the xBTs caused failures in recognizing new probes, and in collecting data during
operations. A new launcher was subsequently substituted.

2015-08-26 (JD238) — Surveying in the northern operational area.
1754: Completed planned line 36, and started prospecting line along 350nmi
limit line towards area north of the New England Seamounts.

2015-08-27 (JD239) — Surveying in the far northern operational area.

Routine day of survey in the far northern operational area around the New Eng-
land Seamounts, with increasing weather when heading northeast into the swell
that caused data quality reduction due to aeration from pitching.

2015-08-28 (JD240) — Surveying in the far northern operational area/transit.
0456: Completed planned line 43 of the survey, which was the last survey line in
the area around the New England Seamounts. Proceeded then to a planned
transit line as requested by USGS researchers.

0742: Completed planned transit line, and returned control of the ship to the
Ship’s Master for transit to Woods Hole, MA. Transit continued for the remainder
of the day.

2015-08-29 (JD241) — Transit/Arrival Woods Hole,MA.
0320: The ship having diverted to pick up a malfunctioning wHoI mooring before
going back to the dock, and the depth being under 500 m, collection of transit
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data was stopped, with the last line being Kongsberg line 144. At this point,
control of the Knudsen and Kongsberg systems were returned to LDEO for their
internal data collection purposes, and svpP Editor was set to “server” mode, so
that it started sending sound speed profiles from the World Ocean Atlas to the
Kongsberg system.

The ship continued to transit, picking up the pilot at the Martha’s Vinyard pilot
station at 1800. Arrived Woods Hole, MA at the Woods Hole Oceanographic In-
stitute dock at 2015. Closing gravity tie completed with LDEO technicians to
complete leg 8 of the east coast mapping campaign.
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6 Personnel List

The Langseth provided deck officers, crew, and support personnel as appropri-
ate for the safe operation of the ship. Four resident technicians were provided
by LDEO (Columbia University) to provide assistance in operating the computer
and survey equipment on the ship, and to train the science party in their correct
usage. The ship and scientific party are listed in Table 3.

Table 3: Ship and science party personnel during MGL15-12, leg 8 of the U.S. continental shelf east

coast mapping program.

Name \ Organisation Role

Dr. Brian R. Calder CCOM-JHC/UNH Chief Scientist

CAPT Mark Landow LDEO Ship’s Master

Breckenridge Crum LDEO Chief Mate

Christine Fernadez O’Toole LDEO Second Mate

Daniel Protano LDEO Third Mate

Matthew Tucke LDEO Chief Engineer

Dr. Giuseppe Masetti CCOM-JHC/UNH Watchstander/Scientist

Scott Loranger CCOM-JHC/UNH Watchstander/Graduate Student
David Armstrong CCOM-JHC/UNH Watchstander/Scientist

Indra Prasetyawan

CCOM-JHG/UNH

Watchstander/Graduate Student

Hirokazu Kurita

CCOM-JHG/UNH

Watchstander/Graduate Student

Amon Kimeli

CCOM-JHG/UNH

Watchstander/Graduate Student

Robert Koprowski LDEO Cruise Chief Science Officer
Robert Steinhaus LDEO LDEO Chief Science Officer
Guilles Guerin LDEO IT Technician

Mert Kucuk LDEO Technician

Cameron Chassey M.A.T.E. PROGRAM M.A.T.E. Intern
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7 File Name Translations

In order to maintain compatibility with previous legs of the survey, lines from the
Kongsberg sis and Knudsen Engineering data capture software were renamed
to provide a sequential line number scheme. The tables for these translations

follow.

Table 4: Line name translations for Kongsberg EM122 data files captured in sis.

ID Original Name Translated Name

0 0000_20150731_031456_Langseth Atlantic_line_604tran.all
1 0001_20150731_041635_Langseth Atlantic_line_605tran.all
2 0002_20150731_115947_Langseth Atlantic_line_606tran.all
3 0003 _20150731_180027_Langseth Atlantic_line_607tran.all
4 0004_20150731_235857_Langseth Atlantic_line_608tran.all
5 0005 _20150801_031229 Langseth Atlantic_line_609patch.all
6 0006_20150801_044450_Langseth Atlantic_line_610patch.all
7 0007_20150801_062109 Langseth Atlantic_line_611patch.all
8 0008_20150801_091438 Langseth Atlantic_line_612patch.all
9 0009 20150801 102235 Langseth Atlantic_line_613tran.all
10 0010_20150801_120435_Langseth Atlantic_line_614tran.all
11 0011 _20150801_135527 Langseth Atlantic_line_615tran.all
12 0012_20150801_140227_Langseth Atlantic_line_616tran.all
13 0013 20150801_143015 Langseth Atlantic_line_617.all

14 0014_20150801_145130_Langseth Atlantic_line_618.all

15 0015 20150801 _203001_Langseth Atlantic_line_619.all

16 0016_20150802_015058_Langseth Atlantic_line_620.all

17 0017_20150802_060850_Langseth Atlantic_line_621.all

18 0018 20150802_120007_Langseth Atlantic_line_622.all

19 0019 20150802_175504 Langseth Atlantic_line_623.all
20 0020_20150803_000012_Langseth Atlantic_line_624.all
21 0021 _20150803_060838_Langseth Atlantic_line_625.all
22 0022_20150803_120410_Langseth Atlantic_line_626.all
23 0023 20150803 180015 Langseth Atlantic_line_627.all
24 0024_20150804_000015_Langseth Atlantic_line_628.all
25 0025 20150804 _035006_Langseth Atlantic_line_629.all
26 0026_20150804_114958 Langseth Atlantic_line_630.all
27 0027 _20150804_120008_Langseth Atlantic_line_631.all
28 0028 20150804_180015_Langseth Atlantic_line_632.all
29 0029 20150804 233517 Langseth Atlantic_line_633.all
30 0030_20150805_060143_Langseth Atlantic_line_634.all
31 0031_20150805_120021_Langseth Atlantic_line_635.all
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32

Original Name
0032_20150805_152924 Langseth

Translated Name

Atlantic_line_636.all

33

0033_20150805_180004_Langseth

Atlantic_line_637.all

34

0034_20150806_014854 Langseth

Atlantic_line_638.all

35

0035_20150806_060449_Langseth

Atlantic_line_639.all

36

0036_20150806_120747_Langseth

Atlantic_line_640.all

37

0037_20150806_180010_Langseth

Atlantic_line_641.all

38

0038_20150807_000019_Langseth

Atlantic_line_642.all

39

0039_20150807_045009_Langseth

Atlantic_line_643.all

40

0040_20150807_120014_Langseth

Atlantic_line_644.all

41

0041 _20150807_180008_Langseth

Atlantic_line_645.all

42

0042_20150808_001310_Langseth

Atlantic_line_646.all

43

0043_20150808_060105_Langseth

Atlantic_line_647.all

44

0044_20150808_120001_Langseth

Atlantic_line_648.all

45

0045 20150808 172136 Langseth

Atlantic_line_649.all

46

0046_20150809_000003_Langseth

Atlantic_line_650.all

47

0047_20150809 060129 _Langseth

Atlantic_line_651.all

48

0048 20150809 120014 Langseth

Atlantic_line_652.all

49

0049 20150809 170609 _Langseth

Atlantic_line_653.all

50

0050_20150810_000008_Langseth

Atlantic_line_654.all

51

0051 20150810 _062225 Langseth

Atlantic_line_655.all

52

0052_20150810_114015_Langseth

Atlantic_line_656.all

53

0053 20150810_180015 Langseth

Atlantic_line_657.all

54

0054_20150811_000006_Langseth

Atlantic_line_658.all

55

0055 20150811 051159 Langseth

Atlantic_line_659.all

56

0056_20150811_120010_Langseth

Atlantic_line_660.all

57

0057 _20150811_180014 Langseth

Atlantic_line_661.all

58

0058 20150811 _214017_Langseth

Atlantic_line_662.all

59

0059 20150812 011841 Langseth

Atlantic_line_663.all

60

0060_20150812_060027_Langseth

Atlantic_line_664.all

61

0061 _20150812_120010_Langseth

Atlantic_line_665.all

62

0062_20150812_164900_Langseth

Atlantic_line_666.all

63

0063_20150813_000002_Langseth

Atlantic_line_667.all

64

0064_20150813_034514 Langseth

Atlantic_line_668.all

65

0065 20150813 093127 Langseth

Atlantic_line_669.all

66

0066_20150813_ 173129 Langseth

Atlantic_line_670.all

67

0067 _20150813_180012_Langseth

Atlantic_line_671.all

68

0068_20150814_000022_Langseth

Atlantic_line_672.all

69

0069 20150814 032631 _Langseth

Atlantic_line_673.all

70

0070_20150814_093350_Langseth

Atlantic_line_674.all
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ID Original Name Translated Name
71 0071 _20150814_ 120239 Langseth Atlantic_line_675.all

72 0072_20150814_200155_Langseth Atlantic_line_676.all

73 0073 20150815 022420 Langseth Atlantic_line_677.all

74 0075_20150815_043151_Langseth Atlantic_line_678.all

75 0076 _20150815 105614 Langseth Atlantic_line_679.all

76 0077_20150815_180009_Langseth Atlantic_line_680.all

77 0078 20150815 230113 Langseth Atlantic_line_681.all

78 0079_20150816_060007_Langseth Atlantic_line_682.all

79 0080 20150816 104321 Langseth Atlantic_line_683.all

80 0081_20150816_130132_Langseth Atlantic_line_684.all

81 0082 _20150816_180014 Langseth Atlantic_line_685.all

82 0083_20150817_000206_Langseth Atlantic_line_686.all

83 0084 20150817 _053419 Langseth Atlantic_line_687.all

84 0085_20150817_120006_Langseth Atlantic_line_688.all

85 0086 20150817 _175245 Langseth Atlantic_line_689tran.all
86 0087_20150818_001005_Langseth Atlantic_line_690tran.all
87 0088 20150818 040033 Langseth Atlantic_line_691tran.all
88 0092_20150819 011849 Langseth Atlantic_line_692tran.all
89 0093 20150819 _073012_Langseth Atlantic_line_693tran.all
90 0094_20150819 151947 Langseth Atlantic_line_694tran.all
91 0095 20150819 160921 Langseth Atlantic_line_695tran.all
92 0096_20150819 170947_Langseth Atlantic_line_696.all

93 0097 _20150819 192647 Langseth Atlantic_line_697.all

94 0098 20150820_012904_Langseth Atlantic_line_698.all

95 0099 20150820 _073002_Langseth Atlantic_line_699.all

96 0100_20150820_120111_Langseth Atlantic_line_700.all

97 0101_20150820_163551_Langseth Atlantic_line_701.all

98 0102_20150820_223449 Langseth Atlantic_line_702.all

99 0103 20150821 053839 Langseth Atlantic_line_703.all
100 0104_20150821_113008_Langseth Atlantic_line_704.all

101 0105 _20150821 180016 _Langseth Atlantic_line_705.all
102 0107_20150821_225406_Langseth Atlantic_line_706.all

103 0108 20150822 045505 Langseth Atlantic_line_707.all
104 0109_20150822_ 105519 Langseth Atlantic_line_708.all

105 0110 20150822 142105 Langseth Atlantic_line_709.all
106 0111 20150822 _180306_Langseth Atlantic_line_710.all

107 0112 20150823 000013 Langseth Atlantic_line_711.all
108 0113_20150823_075932_Langseth Atlantic_line_712.all

109 0114 20150823 120017 _Langseth Atlantic_line_713.all
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ID Original Name Translated Name
110 0115_20150823_180000_Langseth Atlantic_line_714.all

111 0116_20150824 001352_Langseth Atlantic_line_715.all
112 0117_20150824 061321 Langseth Atlantic_line_716.all

113 0118 20150824 120012_Langseth Atlantic_line_717.all
114 0119 20150824 172859 Langseth Atlantic_line_718.all

115 0120 20150825 000005 Langseth Atlantic_line_719.all
116 0121 20150825 061533 Langseth Atlantic_line_720.all

117 0122 20150825 075705 Langseth Atlantic_line_721.all
118 0123_20150825_123004_Langseth Atlantic_line_722.all

119 0124 20150825 202331 _Langseth Atlantic_line_723.all
120 0125_20150826_022100_Langseth Atlantic_line_724.all

121 0126 20150826 061850 _Langseth Atlantic_line_725.all
122 0127_20150826_083923 Langseth Atlantic_line_726.all

123 0128 20150826 120147 Langseth Atlantic_line_727.all
124 0129_20150826_143105_Langseth Atlantic_line_728.all

125 0130 20150826 152250 Langseth Atlantic_line_729.all
126 0131 _20150826_175438 Langseth Atlantic_line_730.all

127 0132_20150827_000016_Langseth Atlantic_line_731.all
128 0133_20150827_042635_Langseth Atlantic_line_732.all

129 0134 20150827 _080505_Langseth Atlantic_line_733.all
130 0135_20150827_085251_Langseth Atlantic_line_734.all

131 0136_20150827_ 114145 lLangseth Atlantic_line_735.all
132 0137_20150827_125024_Langseth Atlantic_line_736.all

133 0138 20150827 185143 Langseth Atlantic_line_737.all
134 0139_20150827_230238_Langseth Atlantic_line_738.all

135 0140 20150827 234852 lLangseth Atlantic_line_739.all
136 0141 20150828 050250 _Langseth Atlantic_line_740tran.all
137 0142 20150828 115051 Langseth Atlantic_line_741tran.all
138 0143_20150828 180551 Langseth Atlantic_line_742tran.all
139 0144 20150829 _000006_Langseth Atlantic_line_743tran.all
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Table 5: Line name translations for Knudsen Engineering 3260 data files.

) U o cl d E d dAlCU cl <

1 | 0001_212 0307_110227_CHP3.5_DET_000.sgy Atlantic_line_605tran.sgy
1 0001_212 0737_110227 _CHP3.5_DET_000.sgy Atlantic_line_605tran_b.sgy
2 | 0002_212 1156_110227_CHP3.5_DET_000.sgy Atlantic_line_606tran.sgy
2 | 0002 212 1322 110227 CHP3.5 DET_000.sgy Atlantic_line_606tran_b.sgy
3 | 0003_212 1756_110227_CHP3.5_DET_000.sgy Atlantic_line_607tran.sgy
4 | 0004 212 2355 110227 CHP3.5_DET_000.sgy Atlantic_line_608tran.sgy

13 | 0013_213 1426_110227_CHP3.5_DET_000.sgy Atlantic_line_617.sgy

14 | 0014 213 1544 110227 CHP3.5 DET_000.sgy Atlantic_line_618.sgy

15 | 0015_213 2026_110227_CHP3.5_DET_000.sgy Atlantic_line_619.sgy

16 | 0016 214 0147_110227 CHP3.5 DET_000.sgy Atlantic_line_620.sgy

17 | 0017_214 0605_110227_CHP3.5_DET_000.sgy Atlantic_line_621.sgy

18 | 0018 214 1156 110227 CHP3.5 DET _000.sgy Atlantic_line_622.sgy

19 | 0019 214 1751 110227 _CHP3.5_DET_000.sgy Atlantic_line_623.sgy

20 | 0020 214 2356 110227 CHP3.5 DET_000.sgy Atlantic_line_624.sgy

21 | 0021_215 0605_110227_CHP3.5_DET_000.sgy Atlantic_line_625.sgy

22 | 0022 215 1200 110227 CHP3.5 DET_000.sgy Atlantic_line_626.sgy

23 | 0023_215 1756_110227_CHP3.5_DET_000.sgy Atlantic_line_627.sgy

24 | 0024 215 2356 110227 CHP3.5 DET_000.sgy Atlantic_line_628.sgy

25 | 0025_216_0346_110227_CHP3.5_DET_000.sgy Atlantic_line_629.sgy

26 | 0026 216 1156 110227 CHP3.5 DET_000.sgy Atlantic_line_630.sgy

27 | 0027_216_1212 110227_CHP3.5_DET_000.sgy Atlantic_line_631.sgy

28 | 0028 216 1756 110227 CHP3.5 DET_000.sgy Atlantic_line_632.sgy

29 | 0029 216 2331 110227_CHP3.5_DET_000.sgy Atlantic_line_633.sgy

30 | 0030 217 0557 110227 CHP3.5 DET_000.sgy Atlantic_line_634.sgy

31 | 0031_217_1156_110227_CHP3.5_DET_000.sgy Atlantic_line_635.sgy

32 | 0032 217 1525 110227 CHP3.5 DET_000.sgy Atlantic_line_636.sgy

33 | 0033_217_1756_110227_CHP3.5_DET_000.sgy Atlantic_line_637.sgy

34 | 0034 218 0145 110227 CHP3.5 DET_000.sgy Atlantic_line_638.sgy

35 | 0035_218 0600_110227_CHP3.5_DET_000.sgy Atlantic_line_639.sgy

36 | 0036 218 1203 110227 CHP3.5 DET_000.sgy Atlantic_line_640.sgy

37 | 0037_218 1756_110227_CHP3.5_DET_000.sgy Atlantic_line_641.sgy

38 | 0038 218 2356 110227 CHP3.5 DET_000.sgy Atlantic_line_642.sgy

39 | 0039 219 0446_110227_CHP3.5_DET_000.sgy Atlantic_line_643.sgy

40 | 0040 219 1156 110227 _CHP3.5 DET_000.sgy Atlantic_line_644.sgy

41 | 0041 _219 1756_110227_CHP3.5_DET_000.sgy Atlantic_line_645.sgy

42 | 0042 220 0008 110227 _CHP3.5 DET _000.sgy Atlantic_line_646.sgy

43 | 0043_220 0556_110227_CHP3.5_DET_000.sgy Atlantic_line_647.sgy

44 | 0044 220 1156 110227 _CHP3.5 DET_000.sgy Atlantic_line_648.sgy
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0045 220 _1717_110227_CHP3.5_DET_000.sgy

Atlantic_line_649.sgy

46

0046_220 2356_110227_CHP3.5_DET_000.sgy

Atlantic_line_650.sgy

47

0047_221 0557_110227_CHP3.5_DET_000.sgy

Atlantic_line_651.sgy

48

0048_221_1155_110227_CHP3.5_DET_000.sgy

Atlantic_line_652.sgy

49

0049 221 1701_110227_CHP3.5_DET_000.sgy

Atlantic_line_653.sgy

50

0050 221 2356_110227_CHP3.5_DET_000.sgy

Atlantic_line_654.sgy

51

0051_222_0618_110227_CHP3.5_DET_000.sgy

Atlantic_line_655.sgy

52

0052_222 1136_110227_CHP3.5_DET_000.sgy

Atlantic_line_656.sgy

53

0053_222_1755_110227_CHP3.5_DET_000.sgy

Atlantic_line_657.sgy

54

0054 222 2355 _110227_CHP3.5_DET_000.sgy

Atlantic_line_658.sgy

55

0055_223_0507_110227_CHP3.5_DET_000.sgy

Atlantic_line_659.sgy

56

0056_223 1155 _110227_CHP3.5_DET_000.sgy

Atlantic_line_660.sgy

57

0057_223_1755_110227_CHP3.5_DET_000.sgy

Atlantic_line_661.sgy

58

0058 223 2135 _110227_CHP3.5_DET_000.sgy

Atlantic_line_662.sgy

59

0059 224_0114_110227_CHP3.5_DET_000.sgy

Atlantic_line_663.sgy

60

0060_224 0556_110227_CHP3.5_DET_000.sgy

Atlantic_line_664.sgy

61

0061_224 1155 110227 _CHP3.5_DET_000.sgy

Atlantic_line_665.sgy

62

0062_224 1644 110227 CHP3.5_DET_000.sgy

Atlantic_line_666.sgy

63

0063_224_2355_110227_CHP3.5_DET_000.sgy

Atlantic_line_667.sgy

64

0064 225 0340 _110227_CHP3.5_DET_000.sgy

Atlantic_line_668.sgy

65

0065_225_0926_110227_CHP3.5_DET_000.sgy

Atlantic_line_669.sgy

66

0066_225 1755 _110227_CHP3.5_DET_000.sgy

Atlantic_line_670.sgy

67

0067_225_1801_110227_CHP3.5_DET_000.sgy

Atlantic_line_671.sgy

68

0068 225 2355 _110227_CHP3.5_DET_000.sgy

Atlantic_line_672.sgy

69

0069 226_0322_110227_CHP3.5_DET_000.sgy

Atlantic_line_673.sgy

70

0070_226_0929 110227 CHP3.5_DET_000.sgy

Atlantic_line_674.sgy

71

0071_226_1158 110227 _CHP3.5_DET_000.sgy

Atlantic_line_675.sgy

72

0072_226_1957 110227 CHP3.5_DET_000.sgy

Atlantic_line_676.sgy

73

0073_227_0219_110227_CHP3.5_DET_000.sgy

Atlantic_line_677.sgy

74

0075_227 0427 _110227_CHP3.5_DET_000.sgy

Atlantic_line_678.sgy

75

0076_227_1051_110227_CHP3.5_DET_000.sgy

Atlantic_line_679.sgy

76

0077_227_1755_110227_CHP3.5_DET_000.sgy

Atlantic_line_680.sgy

77

0078_227_2256_110227_CHP3.5_DET_000.sgy

Atlantic_line_681.sgy

78

0079 228 0555_110227_CHP3.5_DET_000.sgy

Atlantic_line_682.sgy

79

0080_228_1038_110227_CHP3.5_DET_000.sgy

Atlantic_line_683.sgy

80

0081 _228 1256 _110227_CHP3.5_DET_000.sgy

Atlantic_line_684.sgy

81

0082_228_1755_110227_CHP3.5_DET_000.sgy

Atlantic_line_685.sgy

82

0083 228 2357 110227 CHP3.5_DET_000.sgy

Atlantic_line_686.sgy

83

0084_229 0529 110227 _CHP3.5_DET_000.sgy

Atlantic_line_687.sgy
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ID Original Name Translated Name

84 | 0085 229 1155 110227 _CHP3.5 DET_000.sgy Atlantic_line_688.sgy

85 | 0086_229 1748 _110227_CHP3.5_DET_000.sgy Atlantic_line_689tran.sgy
85 | 0086 229 1827 110227 _CHP3.5 DET_000.sgy Atlantic_line_689tran_b.sgy
85 | 0086_229 1903 _110227_CHP3.5_DET_000.sgy Atlantic_line_689tran_c.sgy
85 | 0086 _229 1943 110227 _CHP3.5 DET_000.sgy Atlantic_line_689tran_d.sgy
86 | 0087_230_0005_110227_CHP3.5_DET_000.sgy Atlantic_line_690tran.sgy
87 | 0088 230 0356 110227 _CHP3.5 DET_000.sgy Atlantic_line_691tran.sgy
87 | 0088 230 0427_110227_CHP3.5_DET_000.sgy Atlantic_line_691tran_b.sgy
87 | 0088 230 0453 110227 _CHP3.5 DET_000.sgy Atlantic_line_691tran_c.sgy
87 | 0088 230 0812 _110227_CHP3.5_DET_000.sgy Atlantic_line_691tran_d.sgy
88 | 0092 231 0114 110227 _CHP3.5 DET _000.sgy Atlantic_line_692tran.sgy
88 | 0092_231 0416_110227_CHP3.5_DET_000.sgy Atlantic_line_692tran_b.sgy
88 | 0092 231 0434 110227 _CHP3.5 DET_000.sgy Atlantic_line_692tran_c.sgy
89 | 0093_231 0725_110227_CHP3.5_DET_000.sgy Atlantic_line_693tran.sgy
90 | 0094 231 1515 110227 _CHP3.5 DET_000.sgy Atlantic_line_694tran.sgy
91 | 0095 231 1604_110227_CHP3.5_DET_000.sgy Atlantic_line_695tran.sgy
92 | 0096 231 1704 110227 _CHP3.5 DET_000.sgy Atlantic_line_696.sgy

93 | 0097_231 1921 110227_CHP3.5_DET_000.sgy Atlantic_line_697.sgy

94 | 0098 232 0124 110227 _CHP3.5 DET_000.sgy Atlantic_line_698.sgy

95 | 0099_232 0725_110227_CHP3.5_DET_000.sgy Atlantic_line_699.sgy

96 | 0100 232 1156 110227 _CHP3.5 DET_000.sgy Atlantic_line_700.sgy

97 | 0101_232 1630_110227_CHP3.5_DET_000.sgy Atlantic_line_701.sgy

98 | 0102_232 2230 110227_CHP3.5 DET_000.sgy Atlantic_line_702.sgy

99 | 0103_233 0534_110227_CHP3.5_DET_000.sgy Atlantic_line_703.sgy

100 | 0104 233 1126 110227 CHP3.5_DET_000.sgy Atlantic_line_704.sgy

101 | 0105_233_1756_110227_CHP3.5_DET_000.sgy Atlantic_line_705.sgy

102 | 0107_233 2250 110227 CHP3.5_DET_000.sgy Atlantic_line_706.sgy

103 | 0108 _234 0451_110227_CHP3.5_DET_000.sgy Atlantic_line_707.sgy

104 | 0109 234 1051 110227 CHP3.5_DET_000.sgy Atlantic_line_708.sgy

105 | 0110 _234 1416_110227_CHP3.5_DET_000.sgy Atlantic_line_709.sgy

106 | 0111 234 1758 110227 CHP3.5_DET_000.sgy Atlantic_line_710.sgy

107 | 0112_234 2356_110227_CHP3.5_DET_000.sgy Atlantic_line_711.sgy

108 | 0113 235 0755 110227 CHP3.5_DET_000.sgy Atlantic_line_712.sgy

109 | 0114 235 1156_110227_CHP3.5_DET_000.sgy Atlantic_line_713.sgy

110 | 0115 235 1755 110227 CHP3.5_DET_000.sgy Atlantic_line_714.sgy

111 | 0116_236_0009_110227_CHP3.5_DET_000.sgy Atlantic_line_715.sgy

112 | 0117_236_0609 110227 CHP3.5_DET_000.sgy Atlantic_line_716.sgy

113 | 0118 236_1155_110227_CHP3.5_DET_000.sgy Atlantic_line_717.sgy

114 | 0119 236_1724 110227 CHP3.5_DET_000.sgy Atlantic_line_718.sgy
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115 | 0120_236_2355_110227_CHP3.5_DET_000.sgy Atlantic_line_719.sgy
116 | 0121 237 0611 110227 CHP3.5_DET_000.sgy Atlantic_line_720.sgy
117 | 0122_237_0753_110227_CHP3.5_DET_000.sgy Atlantic_line_721.sgy
118 | 0123 237 1225 110227 CHP3.5_DET_000.sgy Atlantic_line_722.sgy
119 | 0124 _237_2019_110227_CHP3.5_DET_000.sgy Atlantic_line_723.sgy
120 | 0125 238 0216 110227 CHP3.5_DET_000.sgy Atlantic_line_724.sgy
121 | 0126_238 0614_110227_CHP3.5_DET_000.sgy Atlantic_line_725.sgy
122 | 0127 _238 0835 110227 CHP3.5_DET_000.sgy Atlantic_line_726.sgy
123 | 0128 238 1157_110227_CHP3.5_DET_000.sgy Atlantic_line_727.sgy
124 | 0129 238 1426 110227 CHP3.5_DET_000.sgy Atlantic_line_728.sgy
125 | 0130_238 1518 110227_CHP3.5_DET_000.sgy Atlantic_line_729.sgy
126 | 0131 238 1750 110227 CHP3.5_DET_000.sgy Atlantic_line_730.sgy
127 | 0132_238 2355 _110227_CHP3.5_DET_000.sgy Atlantic_line_731.sgy
128 | 0133 239 0422 110227 CHP3.5_DET_000.sgy Atlantic_line_732.sgy
129 | 0134_239 0800_110227_CHP3.5_DET_000.sgy Atlantic_line_733.sgy
130 | 0135 239 0848 110227 CHP3.5_DET_000.sgy Atlantic_line_734.sgy
131 | 0136_239 1137_110227_CHP3.5_DET_000.sgy Atlantic_line_735.sgy
132 | 0137 _239 1245 110227 CHP3.5_DET_000.sgy Atlantic_line_736.sgy
133 | 0138 _239 1847_110227_CHP3.5_DET_000.sgy Atlantic_line_737.sgy
134 | 0139 239 2258 110227 CHP3.5_DET_000.sgy Atlantic_line_738.sgy
135 | 0140_239 2344 110227 _CHP3.5_DET_000.sgy Atlantic_line_739.sgy
136 | 0141 240 _0458 110227 CHP3.5_DET_000.sgy Atlantic_line_740tran.sgy
137 | 0142_240_1158 110227_CHP3.5_DET_000.sgy Atlantic_line_741tran.sgy
138 | 0143 240 _1801_ 110227 CHP3.5_DET_000.sgy Atlantic_line_742tran.sgy
139 | 0144 _240_2355_110227_CHP3.5_DET_000.sgy Atlantic_line_743tran.sgy
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8 XBT Launch Metadata

A total of 261 xBTs were launched during the course of the survey, Figure 14, of
which 24 (9.2%) failed on or after launch. The metadata associated with these
launches are given in the table on the following pages, and is available digitally
with the cruise report archive.
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Figure 14: Locations of the xBTs launched during the course of the survey in an attempt to under-
stand the sound speed profile structure of the watercolumn and therefore correct for refraction.
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Notes to the Table:
1. A Deep Blue probe was deployed, but the software was configured for a T-7; data not used.
2. Taken for pre-patch test comparison, but not used due to limitations in software used to load profile into sis.
3. Taken for pre-patch test comparison, but not used due to time-out of the probe launch window.
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9 Ship-Board Preliminary Products

Grids of data collected during the survey were generated as quality control objects during the sur-
vey. A resolution of 100 m was generally used. The final 100 m composite of all of the data collected
during this leg is shown in Figure 15, with vertical exaggeration of 5x for shading, and artificial sun-
illumination from the northeast. Acoustic backscatter was also processed as part of the quality con-
trol process; the final composite, at a resolution of 50 m is shown in Figure 16. A perspective view of
the composite bathymetry over the whole of the Atlantic Ocean area surveyed for the U.S. UNCLOS
effort to the end of Leg 8 is shown in

Figure 17, and a perspective view of the backscatter collected during Leg 8 is
shown in Figure 18. A plot of estimated surface currents and surface water
temperature is shown in Figure 19. Green dots indicate the location of xBT
launches (Section 8).
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Figure 15: Shaded relief bathymetry of the Hatteras Outer Ridge, the northeastern portion of the U.S.
continental shelf, and the eastern New England seamount chain.
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Figure 16: Acoustic backscatter associated with Figure 15.
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Figure 17: Perspective view of all Atlantic Ocean data collected for the U.S. uNcLOs bathymetry pro-
ject to the end of Leg 8.

Figure 18: Perspective view of backscatter collected during Leg 8 of the U.S. uNCLOS survey, with
supporting bathymetry from previous legs.
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Figure 19: Plot of surface temperature observed using Langseth’s TsG (colored strip), along with es-
timated surface currents (arrow field) and xBT launch locations (green dots). Current speed ranged
from 0.01 - 2.2 ms™1 (0.02 - 4.2 kt), with the core of the Gulf Stream averaging 1.8 ms™1 (3.9 kt) on an

overall average for the cruise of 0.6 ms™! (1.2 kt).
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11 Calibration Documents

11.1 Langseth Installation Survey
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11.2 AML Oceanographic Micro SV Sensors
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11.3 Gravity Ties

11.3.1 Opening Station: Brooklyn Navy Yard, New York, NY

RV Langseth Gravity Tie Form
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11.3.2 Closing Station: Woods Hole Oceanographic Institute Dock, Woods Hole, MA
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11.4 cuBE Algorithm Parameters

The cuBE algorithm implementation in HIPS was configured with CARIS’ “deep”
settings. These set the reference IHO uncertainty model to S.44 ed. 4 order 3 (a
= 1.0, b = 0.023), and use standard CUBE reference parameters except that the
distance capture scale is set to 0.20 and the minimum distance is set to 2.0 m.

11.5 GeoCoder Algorithm Parameters

The GeoCoder implementation in FMGT was set to the standard configuration for
FMGT 7.4.4b. This configures the algorithm to carry out transmit and receive
power/gain corrections, apply beam pattern corrections, accept all beams, use
the absorption coefficients from file, and apply no backscatter bias. The algo-
rithm uses a “flat” AvG correction with window 300 pings, computing statistics in
logarithmic space. The mosaic used the “blend” method with a 50% inter-line
blending, and dB mean estimation. Navigation is taken from the default source
in the input file, with automatically determined sonar defaults. Dual swath com-
pensation was turned off. The default processing pipeline was used.
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12 Daily XBT Analyses
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13 Data Consistency Analyses

13.1 Introduction

In order to assess the consistency of the soundings being measured with the
EM122, the data collected on main-scheme lines were compared with the cross
lines, and data from previous legs of the mission. Although this does not assess
the true uncertainty of the soundings, it does estimate the consistency. The
cross-lines were Kongsberg lines 0076 and 0077.

13.2 Method

The data collected were ingested into CARIS HIPS from Kongsberg Maritime “raw”
format and processed as described in Section 3.2. The main-scheme and
cross-lines were made separately into gridded products, and the cross-check
analysis was then conducted in CARIS BASE Editor by surface comparison. Data
from the previous legs of the mission were exported as Ascll position/depth tri-
plets from the Fledermaus SD objects archived for those cruises, and then in-
gested into BASE Editor.

13.3 Results

The analyses of all of the crossing in the dataset are presented in the digital ver-
sion of the dataset. Comparison of the data collected during leg 8 using the
main-scheme and cross-lines (Figure 20) showed that the differences were lim-
ited to the range [-54, 45] m with mean -0.3 m and standard deviation 4.7 m,
approximately 0.1% of water depth in the area (Figure 21). The area of overlap
between leg 8 data and previous legs of the campaign (Figure 22) compares the
data against three different sources of data (EM120 data from leg 6, EM121 data
from legs 4-5, and EM302 data from the NOAA Ship Okeanos Explorer). The dif-
ferences (Figure 23) show a range of [-215, 274] m, with mean -0.8 m and
standard deviation 11.6 m, approximately 0.2% of the water depth in the area
(Figure 24).

13.4 Summary

The results show that in almost all cases, the data meet (and generally exceeds)
the requirements of being within 0.5% of the water depth in the area at the 95%
confidence level. The data are therefore all within the specification required for
this survey.

82



Figure 20: Surface difference between main-scheme and cross lines from leg 8, with survey outline.
The differences range from -54m to 45m, with mean -0.3m and standard deviation 4.7m.

Figure 21: Histogram of surface differences between main-scheme and cross lines from leg 8.

Figure 22: Region of overlap between previous legs of the U.S. east coast mapping campaign,
Okeanos Explorer EX13-03, and leg 8 (black outline).
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Figure 23: Surface differences between previous legs of the U.S. east coast mapping campaign,
Okeanos Explorer EX13-03, and leg 8 (black outline). Differences range between -215m and 274m,
with mean -0.8m and standard deviation 11.6m.

Figure 24: Histogram of surface differences between previous legs of the U.S. east coast mapping
campaign, Okeanos Explorer EX13-03, and leg 8.
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