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Expedition Summary
Bill Chadwick and Joe Resing

This expedition on R/V Falkor systematically explored 600 km of the southern Mariana back-arc
for the first time, roughly from 13°N to 18.5°N. We made 12 tow-yos and 7 vertical casts with
our hydrothermal CTD to search for hydrothermal plumes along the axis of the deep back-arc
spreading center (3000-5000 m). We also made 17 trace metal CTD casts (<1000 m) on and off
the back-arc axis to look for hydrothermal effluent coming from the shallower Mariana Arc,
located further to the east. This work is aimed at understanding the potential sources and
contribution of hydrothermal iron to the Pacific Ocean basin. In addition, we made 7 dives with
AUV Sentry. The first two Sentry dives (364 & 365) surveyed the water column for plumes to
supplement the CTD work, and the last 5 dives (365-370) focused on collecting high-resolution
multibeam bathymetry of the seafloor. Two of the Sentry dives (367 & 370) also made
photographic surveys of the seafloor.

The cruise was remarkably successful. We discovered four new hydrothermal vent fields in the
Mariana back-arc, which more than doubles the number of known hydrothermal sites from three
to seven. One of the newly discovered vent sites is one of the deepest ever found - at a depth of
4230 m. There are nearly 700 known vents around the world, and only three are deeper. Another
remarkable (and surprising!) discovery was finding a newly erupted lava flow on the back-arc
axis that was still cooling and likely only a few months old. The timing of the eruption can be
constrained between multibeam sonar surveys on February 14, 2013, by R/V Melville, and
December 1, 2015, when we resurveyed the site with the Falkor. We collected 24,050 km? of
high-quality multibeam bathymetry with Falkor’s EM302 sonar system, which is another
important product from the cruise.

This expedition was the first in a two-part project to locate new vent sites (this cruise), and then
to dive on those new sites with an ROV to characterize their geology, chemistry, and biology
(the next cruise). The second cruise will be conducted on R/V Falkor in the fall of 2016, using
the Schmidt Ocean Institute’s new 4500-m rated ROV to visually explore and sample the new
vent sites on the seafloor. The data collected on this first cruise will be invaluable to the success
of the second cruise. The results from this cruise will also have a big impact in the context of
our larger science goals in the Mariana region and will help test the idea that arc and back-arc
hydrothermal sites have distinct ecosystems, controlled by each settings’ geology and unique
fluid chemistry.

We are grateful for the support we received for this project from the NOAA Ocean Exploration
and Research Program, the NOAA Pacific Islands Regional Office, and the Schmidt Ocean
Institute. The captain and crew of R/V Falkor were particularly helpful in the success of the
cruise and were a pleasure to sail with. We are already looking forward to our next trip.
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Operations Log

Local

uTC

time/ | time/ R/V Falkor (FK151121) Event Latitude | Longitude
N E
date date
Local time = UTC+10
0830 2230
Nov20 | Nov 19 | Depart Guam harbor at commercial pier to avoid typhoon In-Fa.
Collected multibeam data during all transits, etc. no matter what the
ship speed.
First head to NW Rota-1 to re-survey summit for surface
differencing.
Re-survey points: Rota-S 14d 32.023' 144d 43.905'; Rota-N 13d
39.455' 144d 48.636".
0414
1414 Nov 20 | EM302 re-survey. SOL 8. Speed ~7kts. Bumpy seas.
1426 0426 Brought angles out from 50/50 to 65/65.
End of EM302 re-survey at NW Rota-1. EOL 9. (Lines 8 and 9 are
1523 0523 Rota)
Speeding up to get out of the way of the typhoon.
0800 2200 Ship N of Saipan. Seas 2.5 - 2.8 m. Continue weather avoidance
Nov 21 | Nov 20 | until evening, then head S as seas decrease.
Heading S and mapping on our way back to Guam to pick up trace
Nov 22 metal CTD and to conduct shore side AUV launch and recovery.
1605 0605
Nov 22 | Nov 22 | V15B-00. CTD test cast. 13.63407 | 144.15655
1658 0658 CTD back on deck. End VV15B-00
1902 0902 T15B-00. CTD test tow. 13.81392 | 144.48083
2300 1300 CTD back on deck. End of test tow T15B-00 13.83988 | 144.47812
2307 1307 Em302 survey on way back to Guam - edge mapping. SOL 65. 13.83928 | 144.47777
2203 EM302 line 73. 13.45195 | 144.62408
0900 2300
Nov 23 | Nov 22 | Arrive in port at Guam commercial pier.
1030 Sentry dunk test at the pier.
1300 Load trace metal CTD on the ship.
1400 Depart Guam harbor with trace metal CTD on board.
Sentry in water for trial launch and recovery - just offshore on
1540 Guam's W coast.
1545 Sentry released.
1625 Sentry back on board.
0748
1748 Nov 23 | EM302 survey. SOL 74
T15B-01. CTD in the water for first official CTD tow on the S
0018 1418 Back-arc spreading center 12.8 N segment also known as- Snail
Nov 24 | Nov 23 | segment. 12.91713 | 143.58296
Turned off EM302 logging - EOL 86. The USBL beacons interfere
with the multibeam data, so probably not worth logging in the future.
Also the ship was crabbing so much during the CTD two-yo that the
0648 2048 multibeam coverage was poor.
2055 CTD back on deck. End of T15B-01. 12.98061 | 143.64256
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Local

uTC

time/ | time/ R/V Falkor (FK151121) Event Latitude | Longitude
N E
date date
0740 2140 Sentry dive 363. Sentry in the water.
USBL not working. Sentry dive aborted. Problem was between the
ship's USBL transducer and Sentry's USBL beacon - they weren't
talking.
Sentry back on deck. No navigation for this dive.
0000 Going to send Sentry USBL beacon down on the trace metal CTD to
1000 Nov 24 | test it. After USBL troubleshooting will transit to next CTD tow-yo.
USBL troubleshooting only partially successful. Can do tracking but
1335 0335 no comms. Will have to troubleshoot more via email with sonardyne.
Trace metal CTD back on deck. Test cast.
Ship transiting to CTD T15B-02 site (from 12° 47.6'N to 13°
25.6'N).
Started logging EM302 during transit. Line 87. Z=2873. Very Deep
mode. 65/65 angles. 3801/3824 coverage. 252/432 beams. Colleen
1349 0349 says we started in sonar test mode. 12.97750 | 143.62870
1357 Stopped logging bathy briefly to try to fix display
1358 EM302 logging to line 88.
1359 Stopping again to restart SIS.
1400 Logging again to line 89. Sound velocity was bogus (1500m) for a
Nov 24 | 0400 few pings near the start.
EM302 mapping. 10 kts. Z=2903. Deep mode. 56/56 angles.
1405 0405 4290/4216 coverage. 416/432 beams. Angular coverage set to Auto. | 13.01980 | 143.64218
EM302 cont. 10 kts. Z=2952. 57/59 angles. 4349/4269 coverage.
1420 0420 410/432 beams. Deep mode. 13.05730 | 143.65440
EM302 cont. 10 kts. Z=3033. 55/59 angles. 3956/4444 coverage.
1430 0430 429/432 beams. Deep mode. 13.08450 | 143.66340
EM302 cont. 10 kts. Z=2957. 56/58 angles. 4239/4512 coverage.
1453 0453 409/432 beams. Deep mode. 13.14770 | 143.68430
1515 0515 Bridge says ETA is 1.5 hrs or 1630 local.
EM302 cont. 10 kts. Z=3006. 56/59 angles. 4376/4758 coverage.
1530 0530 429/432 bheams. Deep mode. 13.24560 | 143.71710
EM302 cont. 10 kts. Z=3197. 56/57 angles. 4394/4371 coverage.
1600 0600 398/432 beams. Deep mode. 13.32470 | 143.74360
1635 0635 Stopped logging EM302 data. EOL 91
1700 0700 T15B-02 (Cast 2). Deploy CTD for tow-yo at southern Mariana
Nov 24 | Nov 24 | back-arc. 13.42683 | 143.77742
Position of last time CTD was at the bottom before it was recovered. | 13.68459 | 143.87622
1252 0252
Nov 25 | Nov 25 | T15B-02 CTD back on deck. End of tow-yo. 13.70929 | 143.87912
Ship now transits ~6.5nm north to position for trace metal CTD cast
followed by AUV Sentry dive 364.
1350 0350 CTD metal cast (M15B-00) test cast. 13.82048 | 143.89935
1558 0558 Sentry launch Dive 364 - tow-yo dive. 13.82059 | 143.89921




Local

uTC

time/ | time/ R/V Falkor (FK151121) Event Latitude | Longitude
N E
date date
1426 0426
Nov 26 | Nov 26 | Sentry off bottom. Dive manually aborted.
1604 0604 Sentry back on board after 1st successful Sentry "yo-yo". 14.10063 | 143.95665
1651 0651 M15B-01. First official trace metal cast (Cast #3) to 1050m. 14.22527 | 143.95917
1755 0755 M15B-01 back on board.
0756 EM302 survey. SOL 94 (E to W)
0823 Turning. SOL 95.
SOL 96. S to N transit to next CTD tow-yo site. Collecting EM302
during transit. Z=2901; 51/52 angles; 381/432 beams; 4345/4480
1827 0827 coverage. 14.25372 | 143.92140
THANKSGIVING DINNER ON UPPER DECK.
EM302 cont. (Line 98). Z=4071; 52/48 angles; 4240/3500 coverage;
2037 1037 393/430 beams. Good data. 14.56870 | 144.04600
EM302 cont. (Line 99). Z=4100; 45/49 angles; 3800/4700 coverage;
1131 420/432 angles. Turning to the NE and continuing on. 14.69950 | 144.06780
1320 EM302 cont. Z=1320; 44/38 angles; 4100/3100 coverage; 385/432
2320 Nov 26 | beams. 14.83950 | 144.31680
0056 Avrrived at waypoint for CTD. Z=4100; 52/52 angles; 4650/4735
Nov 27 | 1456 coverage. 15.03740 | 144.44230
T15B-03 start. Tow-yo over central Mariana back-arc (over high in
0113 1513 map #5). 15.03758 | 144.44202
0201 T15B-03 end. Tow-yo over central Mariana back-arc (over high in
1201 Nov 27 | map #5). 15.16356 | 144.49004
Next: Collect multibeam during ~5 hour transit south to trace-metal
cast site; followed by AUV dive. MB waypoints: CTD1 -> MB6 ->
MB7 -> TMC-M2.
EM302 survey between tasks. SOL 103 logging EM302 during
transit. Line 103. Z=4348; Very deep mode; 49/52 angles;
1212 0212 4480/4690 coverage; 405/432 beams. 15.16070 | 144.48960
EM302 cont. Line 104. 9,7 knots; Z=3870; 45/51 angles; 3939/3802
1351 0351 coverage; 350/432 beams. 14.96070 | 144.33300
1640 0640 Stop logging EM302. EOL 108. Z=4298. 14.60060 | 144.11580
0706 M15B-02. Trace-metal CTD #2 to 950 m. CTD cast #5. 14.59964 | 144.11702
0802 End M15B-02.
0825 Sentry in the water for dive S365. Sentry "Yo-yo" dive. 14.58457 | 144.11420
2345 Sentry yo-yo midpoint on bottom - Z=3877. 1451484 | 144.10147
1010 Sentry back on board. 14.43861 | 144.08333
EM302 logging between Sentry dive site and next trace metal cast.
2025 1025 Z=4114m. SOL 109. 14.39070 | 144.08550
EM302 logging during transit. Slowed down to 7.5 knots due to sea
2045 1045 conditions. Z=3875; 50/52 angles; 4375/4300 coverage. 14.41020 | 144.11780
EM302 cont. Z=3855; 8.5 knots; 4200/3600 coverage; 417/432
2300 1300 beams; 52/52 angles.
Stop logging EM302 at site for trace metal cast west of Rota..
1333 Z=3114. 14.59970 | 144.40830




Local

uTC

time/ | time/ R/V Falkor (FK151121) Event Latitude | Longitude
N E
date date
1343 M15B-03. Trace-metal CTD cast #3 to 950m. CTD cast #6. 14.59968 | 144.46595
1502 End M15B-03. CTD on deck. 14.60010 | 144.46080
0151 1551 EM302 survey between other tasks. Z=3345; 3600/2700 coverage;
Nov 29 | Nov 28 | 52/37 angles; 415/432 beams.
1650 EM302 cont. Z=4350; 3620/3640 coverage; 381/432 beams. 14.60620 | 144.30850
EM302 cont. Z=2999; 4140/4500 coverage; 405/432 beams; 54/61
0323 1723 angles.
EM302 cont. overlapping with other data. Z=4295;4525/3560
1745 coverage 14.61210 | 144.15050
1800 Continue heading south along the back-arc axis "edge-mapping".
0440 1840 EM302 cont. Increasing from 9 to 10 knots. Z=3929; 3890/4052
Nov 29 | Nov 28 | coverage. 14.50320 | 144.10730
0500 1900 Data looked good at 10 knots.
EM302 cont. Dropping some starboard beams. 50/40 angles so are
reducing speed back down to 9 knots to see if they come back.
0530 1930 Z=4147; 4466/3072 coverage. 14.37654 | 144.05330
Continuing multibeam transit. Now have starboard beams back.
0540 1940 Z=4160; 50/50 angles; 9 knots. Line 116.
0600 2000 Line 117. 9 knots; Z=4357; 50/52 angles. 14.31200 | 144.02000
Line 117. Increasing speed to 10 kts and bridge will head directly to
next multibeam waypoint - instead of edge-mapping because as of
0644 2044 now there are no previous data in this area.
0744 2144 Line 118. 10 knots; Z=3588; 51/51 angles. 14.04290 | 143.94730
0834 2234 Line 119. 10 knots; Z=3428; 52/52 angles; very deep. 13.90460 | 143.91990
Line 120. 10 knots; 52/52 angles; very deep; Z=3446. We're going
2320 over the small patch of multibeam we collected earlier in the cruise. | 13.77830 | 143.89470
2355 Line 121. Ship slowing down. Now at 7 knots.
2358 Stop logging multibeam data. Z=3379; 51/52 angles. 13.68220 | 143.87540
0017 T15B-04 start. Southern Mariana back-arc (Map 3; to close gap
1017 Nov 29 | between T15B-02 and Sentry-364). 13.68230 | 143.87548
2327 1327 T15B-04 end. 13.84505 | 143.90856
0016
Nov 30 | 1416 M15B-04. Trace metal cast to 1000 m. Z=3464. 13.83366 | 143.90579
1536
0136 Nov 29 | Trace metal CTD back on deck.
EM302 survey during transit to west over small features west of the
0224 1624 back-arc - then north to next trace metal cast. SOL 122. Z=3427. 13.83660 | 143.90700
EM302 cont. Z=3231; 410/432 beams; 3600/4020 coverage.
0256 1656 Heading 287°. 13.79060 | 143.84930
0330 1730 EM302 cont. Z=2925; 9.5 knots; 4000/4050 coverage; 53/58 angles. | 13.81440 | 143.77080
EM302 cont. Z=3325; 9 knots; 4000/3967 coverage; 51/52 angles;
0434 1834 Very deep mode. 13.86700 | 143.60710
0443 1843 Making turn from WNW to NNW. Line 124.
EM302 cont. On the new course now after the turn. Z=3609; 9
0508 1908 knots; 3823/4041 coverage; 52/51 angles; very deep mode; Line 124. | 13.93170 | 143.56290




Local

uTC

time/ | time/ R/V Falkor (FK151121) Event Latitude | Longitude
N E
date date
0700 2100 EM302 cont. Z=3462; 9 knots; 4413/4162 coverage; 51/52 angles;
Nov 30 | Nov 29 | very deep mode. Line 126. 14.20520 | 143.54760
Ship at waypoint. Slowing down and starting slow turn. Very deep
mode; Z=3450; 6 knots; 4131/3967 coverage; 52/50 angles. Line
0939 2339 129. 14.59750 | 143.46840
0942 2342 Stop logging EM302 multibeam bathymetry.
0014
1014 Nov 30 | M15B-05. Trace metal cast to 900 m. Z=3464. 14.59999 | 143.46679
1118 0118 Trace metal CTD back on deck.
Start logging EM302 multibeam data for transit to CTD towyo-5;
1131 0131 using waypoints MB 8-10.
EM302 cont. Z=3445 52/52 angles; 3970/4013 across; 9 knots; Line
1135 0135 130. 14.59450 | 143.47280
EM302 cont. Ship turning from SE to NE heading. Z=3317; 52/52
1347 0347 angles; 3933/3743 coverage; 9 knots; Line 132. 14.36900 | 143.69630
EM302 cont. Z=3810; 50/47 angles; 4048/3666 coverage; 8 knots;
1550 0550 Line 134, 14.46400 | 143.97000
Stop logging EM302. Next task will be tow-yo in area of the plume
1637 0637 found previously.
1705 0705 T15B-05. Short tow to define plume seen during Sentry 365 tow-yo. | 14.48201 | 144.09323
2307 1307 T15B-05 back on board. 14.55311 | 144.11106
0006 1406 S366. Sentry in the water for dive 366 in area where plume was
Dec 1 Nov 30 | discovered on S365 tow-yo and T15B-05. 14.50202 | 144.10045
1535 0534
Dec 1 Dec 01 | Sentry on deck (end dive S366). 14.48260 | 144.09419
Start logging EM302 for transit to next CTD cast. Z=3932; 51/51
1601 0601 angles; 4700/4600 coverage; Line 136. 14.50340 | 144.09020
1740 0740 Stop logging EM302 at cast site.
1756 0756 M15B-06. Trace metal cast. 14.59979 | 143.80015
1900 0900 Trace metal CTD back on deck.
1910 0910 Start logging EM302 for transit to next CTD cast. Z=4208; Line 138 | 14.60430 | 143.80640
2130 1130 EM302 cont. Z=4475; 3303/3800 coverage; 45/44 angles; 9.8 kts. 14.78930 | 144.08980
2203 1203 EM302 cont. Z=3917; 3500/4500 coverage; 45/42 angles 14.84420 | 144.15200
2242 1242 EM302 cont. Z=3937; 51/51 angles; 355/432 beams 14.91320 | 144.21740
EM302 cont. Z=3700; 3303/3800 coverage; 45/44 angles; 385/432
2308 1308 beams 14.96650 | 144.26070
2326 1326 EM302 logging stopped at cast site.
2347 1347 M15B-07 Trace metal cast.
0011
Dec 2 1411 Cast on bottom. 14.99997 | 144.28321
0050 1450 M15B-07 CTD on deck.
0055 1455 EM302 start logging Line 143 heading to T15B-06. Z=3686; 1 knot. | 15.00020 | 144.28430
0120 1520 EM302 cont. Z=3850; 4120/4180 coverage; 5.4 kts. 15.01390 | 144.30260
0150 1550 EM302 cont. Z=3480; 395/432 beams; 3040/3100 coverage; 9.4 kts. | 15.05960 | 144.36330
0240 1640 EM302 cont. Z=3850; 4200/4200 coverage; 52/52 angles; 9.6 kis. 15.13740 | 144.46030




Local

uTC

time/ | time/ R/V Falkor (FK151121) Event "af,',t\‘fde "O“ff’l'zt“de
date date

0310 1710 EM302 cont. Z=4650; 3900/4500 coverage; 10.2 kts. 15.20870 | 144.49250
EM302 cont. Z=4290; 52/50 angles; 4546/4059 coverage; 3 kis;

30417 | 1817 Line 147. 15.39000 | 144.50800

0420 1820 EM302 logging stopped at tow site.

0459 1859 T15B-06 at waypoint 6A (south->north tow) begin. 15.39148 | 144.50823

0932

1932 Dec 02 | T15B-06 on deck. 15.57290 | 144.51041

1942 0942 EM302 start logging Line 147; Z=4134; 9 kts. Survey fromNtoS. | 15.57833 | 144.50935
EM302 cont. Z=4155; 4100/3100 coverage; 391/432 beams; 43/39

2004 1004 angles. Line 148
EM302 cont. Z=4111; 4300/3900 coverage; 379/432 beams; 47/47

2022 1022 angles. Possible plume in WCD. 15.57742 | 144.50935
EM302 cont; Z=4107; 4400/4250 coverage; 365/432 beams; 51/51

2044 1044 angles. 15.52727 | 144.50938

2115 1115 EM302 cont; Z=4040; 4560/4230 coverage; 8.5 kis. 15.47570 | 144.50833
EM302 cont; Z=4281; End N-S line over area of venting. Line 150

2148 1148 from N-S survey to M15B-08 (do not use).

2155 1155 EM302 logging stopped.

2213 1213 M15B-08 Trace metal cast. 15.41658 | 144.49990

2316 1316 M15B-08 CTD on deck.
Sentry Dive 367 in water over area of diffuse venting at south end of

2343 1343 T15B-06. 15.42473 | 144.50960

0939 EM302 start logging. Z=4249; 4345/4204 coverage; 52/50 angles;

Dec3 | 2339 Line 151; 12 kts. 15.43718 | 144.51375

0042

1042 Dec 3 EM302 logging stopped at CTD V15B-01 site. Z=4607.

1951 0051 V15B-01 begin.

1053 0053 V15B-01 on bottom in deep basin N of T15B-06. 15.60696 | 144.55838

1221 0221 V15B01 CTD on deck.
EM302 start logging. Line 153 transit back to Sentry site. Z=4627;

1355 0355 2549/4086 coverage; 32/46 angles. 15.59888 | 144.55580

1446 0446 EM302 logging stopped as approaching Sentry site.

2235 1235 Sentry left bottom.

0021

Dec 4 1421 Sentry on deck (end dive S367). 15.40079 | 144.50888
EM302 start logging. Line 134. Z=4363; 52/51 angles; 390/432

0040 1440 beams; 9.2 kts. Repeat data.

0055 1455 EM302 cont. Z=4325; 52/51 angles; 390/432 beams; 9.2 kis. 15.43128 | 144.51698
EM302 cont. Z=4390; 50/52 angles; 4800/4250 coverage; 388/432

0152 1552 beams; Line 155; New data. 15.56342 | 144.55425
EM302 cont. Z=4585; 43/43 angles; 4100/4000 coverage; In deep

0245 1645 basin 15.64635 | 144.66843
EM302 cont. Line 156. Edge of EM122 Revelle 2014 data to towyo

0300 1700 site.
EM302 cont. Z=4516; 3900/4150 coverage; 42/47 angles; 401/432

0303 1703 beams. 15.67132 | 144.70037
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Local

uTC

time/ | time/ R/V Falkor (FK151121) Event Latitude | Longitude
N E
date date
EM302 cont. Z=4550; 4320/4400 coverage; 48/47 angles; 409/432
0330 1730 beams.
0451 1851 EM302 cont. Ship heading east to CTD towyo site.
0502 1902 EM302 logging stopped.
0531 1931 CTD in water (no tow number assigned)
0634 2034 CTD docking head problem at 2650m; recovering.
0736 2136 CTD on deck.
0934 2334 EM302 start logging. Line 159.
EM302 cont. Z=4180; 48/52 angles; 432/432 beams; 8565 coverage;
0937 2337 Line 159 15.91762 | 144.78718
0943 2343 EM302 logging stopped. Test CTD deployment.
0202
1202 Dec 4 EM302 start logging after CTD test. Line 160; Z=4166 15.94260 | 144.76178
1251 0251 EM302 logging stopped. Ship at CTD site.
1256 0256 M15B-09 in water. 16.00000 | 144.67500
1355 0355 M15B-09 on deck. Transit to CTD tow site (no multibeam).
1512 0512 T15B-07 in water. Z=4169 15.90833 | 144.79208
1900 0900 T15B-07 on deck. No anomalies/dead zone.
1902 0902 EM302 start logging. Line 161.
EM302 cont. Z=4112; 3400/3450 coverage; 49/41 angles; 400/432
1905 0905 beams. 16.26052 | 144.81465
1912 0912 EM302 cont. End Line 161 (do not use).
EM302 cont. Start Line 162. Z=4073; 3700/3800 coverage; 48/45
angles; 427/432 beams. From end of tow up spreading center to
1919 0919 beyond M15B-10 position. 16.24983 | 144.81000
1944 0944 Increasing speed to 10 kts.
EM302 cont. Z=3772; 4100/4145 coverage; 414/432 beams; 52/48
2025 1025 angles. 16.39983 | 144.86983
EM302 cont. Z=3715; 3960/3870 coverage; 402/432 beams; 50/52
2051 1051 angles. 16.47183 | 144.86350
2122 1122 EM302 logging stopped. Line 164; Z=3965. 16.55333 | 144.84933
2205 1205 M15B-10 start. 16.49983 | 144.85617
2258 1258 M15B-10 on deck.
EM302 start logging. Line 165; Z=3475; 3900/3648 coverage; 51/46
2308 1308 angles; 5.2 kts. 16.49467 | 144.85617
2345 1345 EM302 cont. Z=3540; 9.5 kts; 4450/3450 coverage; 52/46 angles. 16.44500 | 144.81650
0025
Dec 5 1425 EM302 stop logging. Z=3880; 4340/4740 coverage; 52/50 angles. 16.36200 | 144.85100
T15B-08 in water. Data logging problems at 800m going down and
0046 1446 1644m coming up. 16.34622 | 144.87595
1116
2114 Dec 6 T15B-08 on deck.
EM302 start logging. Line 167; Z=4044; 47/51 angles; 231/432
2157 1157 beams. 16.63183 | 144.83633
2245 1245 EM302 cont. Z=4145; 432/432 beams; 50/52 angles; 9.5 kits. 16.72017 | 144.88783
2252 1252 EM302 cont. Z=4170; 4200/3800 coverage; 9 kts. 16.74000 | 144.89500
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2320 1320 EM302 cont. Z=3981; 420/432 beams; 52/52 angles; Line 168. 16.81150 | 144.90433

2351 1351 EM302 cont. Z=3512; 4100/4000 coverage; 430/432 beams; 8.9 kts. | 16.89017 | 144.89283

0015

Dec 7 1415 EM302 cont. Z=3313; 432/432 beams; 52/52 angles. 16.94417 | 144.87817
EM302 cont. Slowing down and turning to CTD cast site. End line

0040 1440 169; Start line 170.

0043 1443 EM302 logging stopped.

0052 1452 M15B-11 in water at 16.5°N. 16.99977 | 144.85694

0152 1552 M15B-11 on deck.
EM302 start logging. Z=3420; Line 171; 3.7 kts. Heading to Alice

0208 1608 Springs area. 17.00233 | 144.85667

0234 1634 EM302 cont. Z=3640; 52/52 angles; 422/432 beams. 17.04767 | 144.85067
EM302 cont. Z=4100; 4600/3300 coverage; 49/52 angles; 410/432

0325 1725 beams.
EM302 cont. Z=4475; 45700/3550 coverage; 49/52 angles; 424/432

0340 1740 beams. 17.22533 | 144.83067
EM302 cont. Z=4588; 3840/4000 coverage; 42/52 angles; 344/432

0400 1800 beams. 17.27983 | 144.82450

0450 1850 EM302 cont. Z=4749; Line 173; 3033/2647 coverage; 32/34 angles. | 17.25648 | 144.80750
EM302 cont. Z=4504; Line 174; 8051 coverage; 47/42 angles; 10

0542 1942 kts. 17.57083 | 144.79097
EM302 cont. Z=3645; Line 175; 7025 coverage; 52/52 angles; 10

0701 2101 kts. 17.78460 | 144.76618
EM302 cont. Z=3972; Line 177; 9044 coverage; 52/48 angles; 10

0850 2250 kts. 18.08417 | 144.73167

0920 2320 Ship slowing as approach Alice Springs tow site; 7 kts.

0923 2323 EM302 cont. Z=3837; Line 178; 7509 coverage; 49/52 angles; 5 kts. | 18.16967 | 144.72150

0927 2327 EM302 logging stopped.

0949 2349 T15B-09 CTD tow at Alice Springs. 18.17332 | 144.72120

1223

2223 Dec 7 T15B-09 end tow. 18.32163 | 144.67771

2232 1232 EM302 cont. Line 180; Z=3834; Heading to Sentry launch site 18.29633 | 144.68450

2316 1316 EM302 logging stopped. Alice Springs Sentry dive site.

2328 1328 Sentry Dive 368 Sentry in water at Alice Springs area. 18.21431 | 144.70411

0900

Dec8 | 2300 Ship leaving Sentry site to do CTD cast.
V15B-02 CTD in water (3rd from north of 4 Alice Spring targets in

0928 2328 Hessler 1991) 18.18250 | 144.71967

0213

1213 Dec 8 V15B-02 on deck. Ship returning to Sentry tracking area.

1512 0512 M15B-12 Trace metal CTD in water. 18.21210 | 144.70669

1645 0645 M15B-12 on deck.

1916 0916 V15B-03 "Pogo" 18deg12.6'-12.8' in area of Alice Springs vents 18.20943 | 144.70682

2305 1305 V15B-03 on deck 18.21342 | 144.70653
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330430

Dec 9 1830 Sentry Dive 368 end; Sentry on surface. 18.21431 | 144.70413

0448 1848 Sentry on deck; USBL pole up.
EM302 start logging. Line 181; Z=3693; 4442 across; 41/40 angles;

0456 1856 3.8 kts; noisy data heading to first waypoint 18.18167 | 144.71367

0501 1901 EM302 cont. Data looking better; 8 kts.

0518 1918 EM302 cont. Ship turning onto waypoint; Line 182; 10 kis.

0533 1933 EM302 cont. Z=3723; 8622 across; 52/52 angles; Line 182; 10 kits. 18.20000 | 144.73850

0716 2116 EM302 cont. Z=4483; 8814 across; 47/46 angles; Line 183; 10 kis. 18.46967 | 144.69933

0816 2216 M15B-13 Trace metal CTD in water. 18.58343 | 144.67038

0914 2314 M15B-13 CTD on deck.

0921 2321 Ship testing small boat.

0026 EM302 start logging after boat test; filled hole in previous survey

1026 Dec 9 after max depth reset.

1029 0029 EM302 cont. Z=5080; 6109 across; 34/31 angles; Line 185 18.56317 | 144.64950

1213 0213 EM302 cont. Z=3880; 8351 across; 52/46 angles; Line 187 18.28050 | 144.62717

1220 0220 EM302 cont. Turning to Sentry recovery point.

1306 0306 EM302 cont. Starting slow turn to south near starting point.

1307 0307 EM302 cont. Z=3717; 8219 across; 51/49 angles; 10 kts; Line 188 18.17650 | 144.70967
EM302 logging stopped. Z=3792; 7984 across; 49/49 angles; Line

1315 0315 188 18.16167 | 144.72067
EM302 start logging again to cover new area. Z=3886; 9724 across;

1350 0350 52/49 angles; Line 189; 12 kts. 18.04267 | 144.75567
EM302 cont. Z=4324; 8889 across; 44/50 angles; Line 189; 12 kts

1418 0418 and slowing. 17.95933 | 144.77150

1419 0419 EM302 logging stopped. Setting up for CTD.
T15B-10 CTD tow in water. Sothern half of Map 10 Central Trough

1434 0434 Segment. Z=4237 17.95865 | 144.78067

0730

Dec 10 | 2130 T15B-10 CTD on deck. 17.95865 | 144.78067
EM302 start logging. Z=3798; 8190 across; 52/47 angles; 6 kts; Line

0737 2137 190 18.18767 | 144.72367
EM302 cont. Z=3556; Line 191; 7888 across; 51/50 angles; 9.4 kts

0836 2236 (data looks good) 18.09200 | 144.80250
EM302 cont. Z=3848; Line 191; 8029 across; 45/46 angles; 9.1 kts

0908 2308 (data looks good) 18.01710 | 144.83360

0132 EM302 cont. Z=4020; 7203 across; 59/44; 9.6 kts; Line 193 (near

1132 Dec 10 | south end of segment 9; data looks good) 17.67700 | 144.93383
EM302 cont. Z=4559; 7976 across; 47/43; 9.5 kts; Line 194 (at north

1218 0218 end of segment 8) 17.59267 | 144.85367
EM302 cont. Z=3947; Line 195 (ship turning west for CTD V15B- 144.84583

1316 0316 04) 17.43567 | ]

1338 0338 EM302 logging stopped.

1405 0405 V15B-04 CTD in water. 17.43185 | 144.78992

1753 0753 V15B-04 CTD on deck.

1832 0832 M15B-14 Trace metal CTD in water. Z=4873 17.43190 | 144.79957
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1919 0919 M15B-14 CTD on deck.
EM302 start logging. Line 197; 5.5 kts. (Will map at 12kts but slow
1948 0948 to 10kts in new data areas). 17.44500 | 144.80933
2009 1009 EM302 cont. Z=4837; 2970/2650 coverage; Line 198; Turn 17.44305 | 144.77083
EM302 cont. Z=4700; 2900/4100 coverage; 32/52 angles; 411/432
beams; 10 kts; Line 199 (Heading south) 17.42217 | 144.75800
EM302 cont. Z=4655; 3600/3600 coverage; 40/41 angles; 423/432
2112 1112 beams 17.27872 | 144.76192
2157 1157 EM302 cont. Z=3866; 402/432 beams; 51/52 angles; 12 kis. 17.29450 | 144.76350
2333 1333 EM302 cont. Z=3473; 405/432 beams; 49/49 angles 16.82467 | 144.82717
0005 EM302 cont. Z=4047; 4360/3650 coverage; 368/432 beams; Line
Dec 11 | 1405 203 (near data overlap area)
0038 1438 EM302 cont. Z=4075; 422/432 beams; 50/46 angles; 10.8 kts 16.62333 | 144.83167
0210 1610 EM302 cont. Z=3700/ 3630/4190 coverage; 42/50 angles 16.39000 | 144.93000
EM302 cont. Z=3585; 4000/4000 coverage; 371/432 beams;
0256 1656 Approaching data gap 16.26667 | 144.90500
0330 1730 EM302 cont. Z=4372 Turning on to data gap area.
0340 1740 EM302 cont. Z=3911; 432/432 beams; 51/52 angles 16.22450 | 144.79450
0457 1857 EM302 cont. Z=3659; 7625 across; 52/50 angles; 10 kts. 16.03600 | 144.80267
0600 2000 EM302 cont. Z=4277; 8301 across; 50/49 angles; 10 kts; Line 208 15.86483 | 144.80067
0703 2103 EM302 cont. Z=4454; 8076 across; 50/41 angles; 10 kts; Line 209 15.69350 | 144.76102
0745 2146 EM302 logging stopped. Evaluated weather for Sentry.
0800 2200 EM302 start logging while transit to CTD M15B-15 site.
0000
1000 Dec 11 | EM302 cont. Z=3637; 6917 across; 49/46 angles; 11.5 kts; Line 212 | 15.24167 | 144.81717
1213 0213 EM302 cont. Z=2656; 6887 across; 60/56 angles; 11.5 kts; Line 215 | 14.85450 | 144.99867
1326 0326 EM302 cont. Z=2161; 5958 across; 60/60 angles; 9 kts; Line 216 14.63417 | 145.10017
1341 0341 EM302 logging stopped.
1411 0411 M15B-15 Trace metal CTD cast in water. 14.60015 | 145.11692
1510 0510 M15B-15 CTD on deck.
EM302 start logging. Z=2098; 7090 across; 63/65 angles; 6 kts;
1518 0518 Line 217; transit to NW Rota 14.60367 | 145.11317
EM302 cont. Z=2528; 3240/3165 coverage; 55/57 angles; 382/432
1703 0703 beams 14.59983 | 144.87183
1724 0724 EM302 cont. Z=2041; 3140/3333 coverage; 57/62 angles 1459975 | 144.81150
1739 0739 V15B-05 CTD cast. EM302 multibeam logging stopped; Line 219. 1459840 | 144.77643
EM302 Water Column start logging; Line 220. Summit of NW Rota-
1808 0808 1.
185