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survey

Start End Durat Longitude
Date Operation time time (hrs:min) Latitude €N) (°W§] Notes
(UTC) | (UTC) '
}J/\l/fd 03 Depart Aberdeer 12:30
CTD 1 19:10 |19:28 | 00:18 57.398003 | -1.342781 | CTD test118m
ISIU 04 CTD 2 18:02 | 20:00 | 01:58 59.712873 | -6.635171 | CTD test500m, SUNA cal dip O
CTD 3 21:41 | 2255 |01:14 59.803149 | -6.932419 Darwin Mound cal dip-1037m
Fri 05 Jull DMLTM Recove| 07:05 | 08:17 | 01:12 59.860917 | -7.035751
DMLTM 10:00 | 10:17 | 00:17 59.861056 | -7.044733 Setup disb00m, 60m Line deployed by hand, no winch
Deployment
DMLTM : 10:42 | 12:10 | 01:28
Trilateration
Sat 06 Ju CTD 4 06:53 | 09:18 | 02:25 57.231775 | -10.048964 | Station N, cal dip-2120 m
CTD5 09:48 | 12:37 | 02:49 57.231774 | -10.048959 | Station N, calip 2-2105 m
Argo float 1 12:59 57.22705 -10.026407 | WHOI NAVIS BGC Argo SN1565
AZA Fetct 14:46 | 15:44 | 00:58 57.100153 | -9.55314 RTEBL1 download
Download
i;jln O Pick up Kristin | 08:00 E>xcurseto Oban
CTD 6 16:00 | 16:32 | 00:32 56.808487 | -8.16561 Station 14G129m
CTD 7 17:21 | 17:48 | 00:27 56.838131 | -8.331893 | Station F136 m
CTD 8 18:34 | 19:00 | 00:26 56.883324 | -8.497703 | Station 15G129 m
CTD 9 20:29 | 20:47 |00:18 56.950878 | -8.783848 | Station S128 m
VimADICIE S0 9% 22:30 | 05:16 | 06:46 57.099612 | -9.176033 Slope current survey, repeated section between 2806G0m
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Mon 08

Teletestl

) 07:49 | 08:06 |00:17 57.135658 | -9.594539
Jul mooring D
Teletestl 08:40 |09:48 |01:08 1nm radius
trilateration
100 mtesting 10:23 | 14:52 | 04:29 57.137599 | -9.593558 Communication test 100m from mooring
900 mtesting | 14:52 |18:17 |03:25 |57.139733 |-0.629729 | Communication test 900m from mooring, moving ship
range test
CTD 1683 19:55 | 05:37 | 09:42 57.10021 -9.278954 | CTD YOYO in slope current edri2 m
Tue 09 Teletestl 07:14 |0824 |01:10 |57.135945 |-9.59818 | Very close to shifstrong current?
Jul mooring R
CTD 34 11:47 | 12:10 | 00:23 56.950126 | -8.783417 | Station S126 m
CTD 35 13:28 | 13:59 | 00:31 56.999403 | -8.996676 | Station R133
CTD 36 15:.05 | 15:38 | 00:33 57.051305 |-9.218879 | Station Q317m
CTD 37 16:36 | 18:13 | 01:37 57.100897 | -9.418527 | Station R1418m
CTD 38 19:42 | 21:08 | 01:26 57.149869 | -9.700384 | Station G 1931m
CTD 39 23:00 | 00:49 |01:49 57.231567 | -10.047613 | Station N 2106 m
JWUIed 10 CTD 40 03:32 | 05:04 |01:32 57.087443 | -9.548069 | EB1 Prel797m
RTEB1 Recover| 06:03 | 08:42 | 02:39 57.095338 | -9.569732
RTEB1 1150 | 1557 | 04:07 57102368 | -9.561014 Setup qllsenm bc inductive wire, 7 techs tbuloyatta_chment,
Deployment ave ship speed ~0.6knots planned for 1knot, advise on sf
RTEBl . 16:17 | 17:33 | 01:16 1nm radius
Trilateration
CTD 41 17:43 | 19:09 | 01:26 57.10397 -9.591995 | EB1 Post1830m
CTD 42 22:23 | 00:07 |01:44 57.301219 | -10.381558 | Station M2212m
ISIU 11 CTD 43 01:33 | 03:19 |01:46 57.367025 | -10.666407 | Station L-2106m
CTD 44 04:37 | 05:29 | 00:52 57.367029 | -10.666403 | Station k 788m
CTD 45 06:44 | 07:32 | 00:48 57.448004 | -11.085497 | Station 3587m
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NW 0.5kn current, strong westerlies pushed start and €

RTWB2 Recove| 11:46 13:45 | 01:59 57.473288 | 12.304189 T
mooring like U together
RTWB2 strong pull on mooring &5kn NE current plus moderg
14:51 | 16:37 | 01:46 57.470152 | 12.313058 | westerlies, hence ship speed 0.5 kn, long tow, generally
Deployment . -
dist of 1nm should be sufficient
RTWB2Z 17:14 | 1819 |01:05 0.8nm radius
Trilateration
CTD 46 21:10 | 23:49 | 02:39 Station H 2017m-caldip MC, releaser, 6 stops@10min
Fri 12 Jull CTD 47 01:11 | 01:56 | 00:45 57.468269 | 11.317396 | Station }747m
CTD 48 04:13 | 05:56 | 01:43 57.492395 | 11.848779 | Station G1794m
RTWBL1 Recove| 09:20 | 11:24 | 02:04 57.446543 | 12.725863
No wind, no current, 1.5nm setup dist, started with 1.5
RTWB1 ) ) ) ship speed, too fast, then slowed down under 0.5 knot;
Deployment 13:03 1 15:12 ) 02:09 57471478 | 12.706308 slow, ended up with 30min tow, watch depth for anchor ¢
steep slope
RTWBl . 15:39 | 16:35 | 00:56 0.8 nm radius
Trilateration
CTD 49 18:14 20:01 01:47 57.507218 | -12.245347 | StationF-1810m
CTD 50 21:42 | 23:35 |01:53 57.532755 | -12.632262 | Station E1651 m
Sat 13 Ju| CTD 51 00:36 | 01:38 | 01:02 57.54223 -12.866037 | Station B 1077m
CTD 52 02:29 | 03:04 | 00:35 57.548789 | -12.995448 | Station G299 m
CTD 53 04:27 | 04:56 | 00:29 57.567154 | -13.331493 | Station B177m
CTD 54 06:10 | 06:34 | 00:24 57.583234 | -13.631667 | Station A111m
CTD 55 09:14 | 09:49 | 00:35 57.592905 | -14.269678 | Station RAG 160.86m
CTD 56 12:20 | 12:55 | 00:35 57.604878 | -14.897647 | Station RAG 15964m
CTD 57 15:26 | 16:38 | 01:12 57.614303 | -15.52877 | Station RAG 158038m
CTD 58 19:15 | 20:20 | 01:05 57.624456 | -16.166123 | Station RAG 1572173m
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CTD 59 22:42 | 23:50 | 01:08 57.636432 | -16.798489 | Station RAG 156.200m
sun - 14) RHADCP 07:00 | 07:36 | 00:36 57.616946 | -15.40243
Jul Recovery
IBAL1  commd Lowered starboard from CTD wire, 5@m comms test
7108:09 |08:58 | 00:49 57.614788 | -15.399869 | comms with SAM good after USBL adjustm., no rar|
test
RANGER?2
RHADCP _ _ . .
12:40 | 12:45 | 00:05 57.614083 | -15.401826 | 80m planned fallback, no setup distance
Deployment
RHADCP 12:45 | 14:13 | 01:28 0.8nm radius
Trilateration
CTD 60 21:51 | 23:07 | 01:16 57.647595 | -17.432407 | Station RAG 153228m
g"ucl’” 15 cToe1 01:32 |02:52 |01:20 |57.657374 |-18.061322 | Station RAG 154066m
CTD 62 05:23 | 06:21 | 00:58 57.665486 | -18.697934 | Station O17715m
IB5 Recovery | 08:41 |10:05 |O01:24 57.798173 | -19.177474
1.5nm setup dist., 125m planned fallback, ship speed ar
IBS Deployment| 12:00 | 13:29 | 01:29 57.8184 -19.206768 | 1kn throughout 30 min tow bc ~15 min faster with moo
assembly compared to JC238
IB5 Trilat 13:57 | 14:46 | 00:49 0.8nm radius
CTD 63 15:37 | 16:55 | 01:18 57.729526 | -19.227597 | Station O18912m
CTD 64 18:48 | 19:58 | 01:10 57.792035 | -19.745948 | Station 0191303m
CTD 65 21:48 23:32 01:44 57.837074 | -20.140744 | Station 0261560
}l‘jle 18 c1D 66 03:47 |06:57 |03:10 |57.981155 |-21.166855 | Station IB4 pre2937m
IB4Recovery 07:29 |11:03 |03:34 57.990437 | -21.155849 | took about 1h to surface completely
Depth Survey | 11:48 | 11555 | 00:07 betw. IB4 to IB4L1 targets as bathymetry from DY120 and
notablydifferent
IB4L1 12:47 14:91 01:34 57 99219 -21.131893 port usbl for Ranger2, starboard USBL for SAM, good co
Deployment both from 10m water depth
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CTD 67 15:53 19:34 | 0341 57.954281 | -21.197173 | Station 023 (caldip, 9 stops a 10 mZ952 m
CTD68 21:15 | 23:03 | 01:48 57.915062 | -20.852412 | Station 0222001 m
}J/\l/fd 17 CTD 69 00:49 | 02:53 | 02:04 57.878361 | -20.497074 | Station 0212257 m
Argo float 02:53 | 03:06 | 00:13 57.878558 | -20.497102 | WHOI NAVIS BGC Argo SN F1533
IB4 Deployment| 07:47 | 10:45 |02:58 | 58.013578 |-21.063458 i?;”tgvi”mtm streaming with 1.5 knot, then slowed down
IB4 trilateration | 11:04 | 12:12 | 01:08
IB4L1 download| 12:33 | 13:04 | 00:31 57.990837 | -21.130522 | Good connection in R2 and SAM straight away
CTD 70 13:39 15:48 | 02:09 57.981512 | -21.12874 Station I1B4 post2861m
CTD 71 18:25 | 21:.02 | 02:37 57.95788 -21.856691 | Station 024, wire scroll problems @ 3100m wire3022 m
CTD 72 23:41 02:21 | 02:40 57957918 | -22.513659 Sta_tlon 025, problems could b@nimised, still present, ng
active heave 2993 m
Thu 18 B3 recovery | 08:56 |14:34 |05:38 | 58.019969 |-24.417401 | %:20n from release to begin of recovery on deck, huge
Jul with long line caused 3h delay
CTD 73 19:25 21:39 | 02:14 57.980541 | -25.674723 | Station O30for DY1822723 m
Fri 19 Jul| CTD 74 00:07 02:26 | 02:19 57.973701 | -25.012723 | Station O29for DY1822756 m
Argo float 02:38 | 02:53 | 00:15 57.973778 | -25.010678 | Met office float SN 9599
CTD 75 04:30 06:46 | 02:16 57.961264 | -24.487241 | Station O 282826 m
Argo float 06:46 07:05 | 00:19 57.961425 | -24.469974 | WHOI NAVIS BGC Argo SN F1566
CTD 76 09:13 12:51 | 03:38 57.958934 | -23.834299 | Station O27caldip-2946 m
CTD 77 15:37 | 18:00 | 02:23 57.960992 | -23.173636 | Station 0262999 m
Sat 20 Ju CTD 78 01:06 |04:02 |02:56 |57.961339 |-21.053978 32"’_‘;'2” 22b- 2633 m- Scrolling issues from approx 03:
CTD 79 04:46 06:24 | 01:38 57.942858 | -20.935063 | Station O22a2242 m
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Tele Test ] .. ) ) i Distance in Google Earth half of true one, delay bc we

Deployment 08:05 | 0822 | 00:17 57.956948 21.077295 move 2.5km further south to be 5km away from 24886 m

Communication ) ) )

test USBL 08:22 | 09:45 |01:23 57.958847 | -21.077324

Buoy 09:45 | 09:47 | 00:02 57.960311 | -21.07734 Floaty-wave glider simulator buoy

Deployment

Communication | g7 | 15.35 | 02551 | 57.961287 | -21.077354 | Vessel drifting with buoy

test buoy

Buoy Recovery | 12:38 12:41 | 00:03 57.945368 | -21.086187

Buoy 13:19 13:23 | 00:04 57.97573 -21.072301

Deployment

Buoy Recovery | 15:52 | 16:02 | 00:10 57.97553 -21.073508

Sggrs ©st 16:36 | 18:09 |01:33 |57.960687 |-21.075443 | 200m away from anchor drop

Te_le T_est 118:09 |19:05 |00:56 57.956948 | -21.077295 | 0.8nm radius

Trilateration

CTD 80 20:38 | 23:15 | 02:37 57.903955 | -20.700538 | Station 21k 2109 m- Scrolling issues 21:2P2:17- deep tow
i;jln 21 CTD 81 00:06 02:32 | 02:26 57.894283 | -20.582305 | Station 21a2381 m-deep tow

CTD 82 03:33 05:02 | 01:29 57.865259 | -20.35162 Station 20b 2136mm- deep tow

] 08:23 |08:26 |00:03 |57.958392 |-21.074382 | Floaty-wave glider simulator buoy

Deployment

Buoy Recovery | 11:27 11:34 00:07 57.951939 | -21.071951

comms  test 1134 | 1354 | 0220 |57.951939 |-21.071951

Dunker

Buoy : : :

13:54 | 13:56 | 00:02 57.958978 | -21.076508

Deployment

Buoy Recovery | 17:10 | 17:17 | 00:07 57.954409 | -21.075245

CTD 83 20:10 21:31 | 01:21 57.850761 | -20.249607 | Station 20a1800 m-deep tow
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Station 019a 1396 m- deep tow 23:05 CTD deployed wi
caps on, noticed at 100m and recovery requested. Rec

CTD 84 22:44 | 01:44 | 03:00 57.810132 | -19.92855 | sign misunderstood by winch driver and EM stops pre
00:25 EM stops released. CTD online and recovered tg
CTD aborted
Mon 22 ) ] ) .
Jul CTD 85 00:35 | 01:44 | 01:09 57.810046 | -19.928469 | Station O19al1414 m-deep tow
CTD 86 02:58 | 03:51 |00:53 57.778826 | -19.639752 | Station O18 b1198 m-deep tow
CTD 87 04:38 | 05:29 | 00:51 57.759688 | -19.499859 | Station O18 a998 m-deep tow
Tele Test 4,145 |12:19 |00:34 |57.956692 | -21.075413 | 500m away from trilaterated mooring position
Recovery
Mauri  Channe 1238 | 0639 | 18:01 57 661508 | -22.542212 vaDCE_%urvey to investigate cyclonic eddy_ln satelllte_ fig
Survey and multibeam survey for depth check for wire streaming
Illjle s Wire Streaming | 07:06 | 11:28 | 04:22 57.666722 | -22.535311 | Stream Max. wire 5793m at 6klepth 3000m
Edd VMADC| second VmADCP survey to investigate mesoscale fea
surv)(/e 14:.04 | 18:15 | 04:11 57.614197 | -22.692386 | smaller scale feature identified in vmADCP data not visi
y satellite
CTD 88 19:52 | 22:17 | 02:25 57.666969 | -24.000171 | Station Eddy 42896 m back on ctd wire
CTD 89 23:52 | 02:21 | 02:29 57.666942 | -23.817581 | Station Eddy 22918 m
}J/\l/ﬁd 24 CTD 90 03:51 | 06:23 | 02:32 57.666728 | -23.632598 | Station Eddy 2953 m
CTD 91 07:58 |10:36 | 02:38 57.667076 | -23.45271 | Station Eddy 42992 m
CTD 92 11:55 | 14:29 | 02:34 57.666617 | -23.273103 | Station Eddy 53014 m
CTD 93 16:16 | 18:30 | 02:14 57.667144 | -23.090102 | Station Eddy 63008 m
CTD 94 20:18 | 22:33 | 02:15 57.666553 | -22.908497 | Station Eddy 73008 m
CTD 95 23:48 | 02:26 | 02:38 57.666616 | -22.726595 | Station Eddy 83012 m
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Thu 25

Jul CTD 96 03:35 | 06:13 | 02:38 57.666784 | -22.545177 | Station Eddy 98024 m
CTD 97 07:34 | 10:10 | 02:36 57.666693 | -22.363386 | Station Eddy 13020 m
CTD 98 11:37 | 14:34 | 02:57 57.666796 | -22.18117 Station Eddy lscrolling issues3021 m
CTD 99 1624 |1815 |o01:51 57 666761 | -21.999137 itatlon Eddy 12scrolling check ctd, no water sampl&965
CTD 100 18:37 | 21:13 | 02:36 57.666664 | -21.999099 | Station Eddy 1223065 m

Fri 26 Jul| CTD 101 11:35 | 13:20 | 01:45 60.000245 | -21.775692 | Station Argo CTD
Argo float 13:40 | 13:47 | 00:07 60.009434 | -21.770492 | WHOI NAVIS BGC Argo SN F1567
Argo float 20:15 | 20:23 | 00:08 60.999731 | -21.007005 | Met office float SN 9470
Transit

Sat 27 Ju Transit

Sun 28

Jul

Arrive Reykjavik

07:30
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3 Introduction

This cruiseservicedthe Ellett Array moorings in the eastei®ubpolamNorth Atlantic TheEllett Array

from 2024 onwards consists ofroorings (RTEB1, RTWB2, RTWB1, RHADCP, IB&diB4he UK

contribution to the international Overturning in the Subpolar North Atlantic Programme (OSNAP,

http://o -snap.org/). OSNAP began in 2014, with the aim of continuously measuring the strength and
structure of the subpolar North Atlantic circulation between Newfoundland and Swbtlsing a

purposefully designed mooring array. The array is supplemented by Seaglider missions and makes use

of data from a number of measurement programmes such as Argsatellite measured sesurface

heights. Using these measurements, the OSNAP programme can quantify the strength of the Atlantic
meridional overturning circulation and associated transports of energy and elements-(fiedsh,

carbon, nutrients). The AMO A & | Y| 22NJ O2YLRYSyid 2F 91 NI KQa Of .
to slow in 21st Century under the influence of global warming. Such a slowing represents a major shift

AY 9FNIKQa OftAYFHGSd® {SOSNB AYLI OGa okeNdverd K2 dzi
rainfall patterns, temperatures, sdae distribution, atmospheric weather patterns and agricultural
productivity. It is considered vital to obtain a better understanding of the dynamics and variability
inherent in this system and provide tldata necessary for building confidence in predictions of climate

evolution in the 21st Century.

3.1 Cruise Objectivge

The primary objective of the expedition was to service Hilet array of moorings that are deployed
across the subpolar North Atlantic to measure the variability of the Atlantic Meridional Overturning
Circulation (AMOC). The main measurements required are of temperature, salinity, current speed. On
this expedition thee are two main groups of moorings measuring these variables: one for the Rockall
Trough(RTEB1, RTWB2, RTWB1, RHABR)ne in the Iceland BagiiB5 IB4, IB3¢ discontinued

from 2024 onvards). In addition, a CTD section was undertaken between the Scottish continental shelf
and57p y @y n nbnzd pmHQ®? = 2 ddidbntinu&idaboring IB3. G K S

The specific measuremenbjectives of the cruise were

1 wSO20SNJ I f RENIBIRISILE 22O WED2 NISY Wt 2 . HYX we2 . mX wl !
¢L. RARBO2yaydzSR FNRBY HAaun 2y 6l NR&aov

f C2dz2NJ RIFéa 2F 5, mym 6SNB RSRAOFGSR G2 I @2dzaso

9@2ftdze2y LINRP2SOGX LINIL 2F GKS //wh/ LINZ2INIYOD

1! yS¢6 RNAD FNBS LINBaadaNBE &aSyaz2N) ¢l a RSLI 2&SR
R2gyf 2 RSR FNRBY | aAAYAfF N AyrRaNdaySyad AyaidlftsS
T ! Y22NAYy3 (2 20&4SNBS LI NpOt Sa !Fa/6tf alyd & 3NWKOSIH

,,,,,,

iKS 5FNBAY a2dzyRad al NAyS LINRGSOGSR ! NBI @

f ' RRAa2YIf AyadNHz¥Syida 6SNB RSLI 28SR 2y Y22NAY.
1 ¢2 OFftAONXYGS (GKS Y22NBR A)/é}‘GN.lszéyﬂé | ydzvoé|
GSYLISNY Gdz2NBEET altAyAGe FyR 2E@3Sye® 21 dSN &l YL

I f
2E@3Sysy ydziNASydGas 5L/ FyR i
f ¢! NEH2 b2liGa 6SNB RSLX28SRO®
OKJLIYKK 666D NH2 DY Sikod
1 ¢62 LINB2SOGAa 6SNB &dzZJIRNISR GKNBJAK [U@®OF ! Gty

GFt FEk Ay u‘éCD
- NB LI N

o O
A
(s}
Q)¢
(p))

IKALS y & B &I A yiaedde(f 26 YSRI S ﬂIuSNJaIYLHAya TZNJadMEIO
AAD RITKI 3O ND2yFGS &aSFgl G§SNI &l YLIX SNJI 41| G6SaidsSR
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3.2 DataManagemenflan
The Data Management Plan was prepared in discussion the British Oceanographic Data Centre; BODC).
BODC will be involved through the life of the project to ensure consistent and safe data management.

Arwen Bargery is the BODC Data Manager for this crAisgruise Summary Report detailing the
measurementsvascompleted onboard and forwarded to the BODC Data Manager directly after the
cruise A cruise report (this report) will be published within six months of cruise end. Following
appropriate quality control all data will be submitted to the BODC archive within 12 months of
collection. BODC curates the \MSNAP mooring datae. Ellet Arrayand the ExtendedEllett Line
(EEL) data set.

UK-OSNAP datanttp://dx.doi.org/10/c7gv

EEL data: https://www.bodc.ac.uk/resources/inventories/edmed/report/644/

3.3 Environmentalmpact Assessment

An assessment of the interaction of NERC marine science with the environment (NERC Marine
Environment Interaction Policy, 12/7/2018) was conducted prior to the cruise by Anna Bird, NERC
Marine Environment AppraiseMay 2024. The purpose of the Environmental Impact Assessment
(EIA) is to assess the environmental impacts associated with the scientific research activities during
the research cruisddY181loccurring in the North East Atlantic Ocean. A set of recommended
mitigation measures Marine Environmenhditigation Integration Policy (MEIP) was produced for the
purpose of undertaking the project in a way that will be of minimal detriment to the marine
environment, and in a way that is reasonable and commensurate with achieving the stated scientific
objectives. This EIA and associated MEIP have been prepared based on the information provided by
the Principal Investigator in the SME and associated questionnaire. A copy is available from Anna Bird.

As part of the MEIP, member of the scientific partfAnneke Sperlinglas responsible for carrying

out and recording MMO activitiell acoustics were started in shallow water in minimum power
setting, shortly after leaving the port. Care was taken to avoid switching off the acoustic instruments
for more than 10 minutes.

3.4 FRunding statement

This work contributes to U.K. Natural Environment Research CaoiNERCNational Capability
programme Atlantic Climate and Environment Strategic Science (Atlanbg)Y(005589/1 and

Climate Linked Atlantic Sector Science (CLASS) (NE/ R015953/1), and NERC grants U.K. Overturning in
the Subpolar North Atlantic (OSNARE(K010875/1and NE/K010875/2 U.K. OSNAP Decade
(NE/T00858X/-and NE/T008938/1 RAPIEEvolution (NE/Y003551/8nd Coccolithophore controls

on ocean alkalinity (CHALKY) (NE/Y004434/N&id004736/1andto the 9 dzN2 LIS | yHorizofiA 2 Y Q &
EuropeProgramme underGrant AgreementNo. 101094716Next generation multiplatform Ocean
observing technologies for research infrastructures (GEQRGE)

3.5 Previous OSNAPLAS®AtlantiScruises

Cruise Vessel Year Report
KN221 R/V Knorr 2014 Cunningham, S. A. (2015), R/V Knorr Cr
02 KN22102, 9th July - 15 August 2014. OSNA

Mooring Cruise ReporRep, 1-54pp, Scottish
Association for Marine Science.

DYO017 RRS 2014 Painter, S. G2015), RRS Discovery Cruise DY
Discovery 20 OCT-06 NOV 2014, Outer Hebrides proce
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cruise, Cruise Report Rep. National
Oceanography Centr&outhampton.
JR302 RRS 2014 King, B., and N. P. Holliday (2015), RRS Jameg
James Ross Cruisg@02. 06 JUN21 JUL 2014. The 201}
Clark RAGNARROC, OSNAP and Extended Ellett
Ross cruise Report, Cruise Report Rep. 3Blational
Oceanographyentre.
PE399 RV 2015 Cunningham, S. A. (2016), R/V Pelagia C
Pelagia PE39916th June to 8th July 2015, Southamptg
UK toReykjavic, Iceland. Scottish Association
Marine Science, Oban.
DYO053 RRS 2016 Cunningham, S. A. (2016), RRS Discovery Cry
Discovery DY053 16 JUNE 23 JULY 2016. Scotti
Associatiorfor Marine Science, Oban.
DY078 RRS 2017 Holliday, N. P. (2017), RRS Discovery Cruise
Discovery DY078/079 0&8 May 2017. Extended Ellett Li
2017 occupation and OSNAP Rockall Tro
mooring refurbishment cruise Rep, National
Oceanographyentre, Southampton.
AR3004 R/IV 2018 Cunningham, S. A. (2018), RV Neil Armstr
Armstrong CruiseAR3004 0129 JUL 2018 OSNAP moorir
cruise report. Scottish Association for Marin
Science, Oban.
DY108 RRS 2019 Huvenne, V. A. I., and B. Thornton (2020), RR
Discovery Discovery Cruise 108, September- 2 October
2019. Darwin Mounds Marine Protected Are
habitat monitoring, BioCAM equipment trials an
BLT pilotstudy, Cruise Rep., 224 pp, Natiot
Oceanographyentre, Southampton.
DY120 RRS 2020 Cunningham, S. A. (2020), RRS Discovery Crl
Discovery DY120 8- 24 October 2020. OSNAP maorir]
cruise
report. Scottish Association for Marine Scien
Oban.
JC238 RRS 2022 Moat, B., Burmeister, K. and Firing(2022), RR
James James Cook Cruise JC238; 32 July 2022. CLA{
Cook and OSNAP report for JC238ruise Rep78,
National Oceanography Centre, Southampton
D181 RRS 2024 This report.
Discovery

4 Ships Systems Computing and Underway Instruments
Martin John

The information in this section has betgiken from the NMF Scientific Ship Systems Ciriggort
where full details can be found.

4.1  ScientificComputer SystemUnderway data acquisition

Data from the suite of shifitted scientific instrumentation was aggregated onto a network drive on
0KS aKALIQa FALS ASNISNX ¢ KAa -anly dodé t&derinit dcientis®

12

0 KNER d



Ellet Array Cruise Report for DY 181 z July 2024

to work with the data as it was acquired. A Public network folder was also available for scientists to
share files.

Tablel: Data acquisition systems used on this cruise.

Data acquisition Usage Data products Directory system name
system
Ifremer TechSAS | Continuous | NetCDF /TechSAS/

ASCII pseuddMEA

NMF RVDAS Continuous | ASCII Raw NMEA /IRVDAS/
SeaDataNet NetCDF (Testing)

Kongsberg Sl| Continuous | Kongsberg .all /Acoustics’/EM -

(EM122) 122/

Kongsberg EA640 | Continuous | None, redirected tg /Acoustics/EA -
Techsas/RVDAS RAM 640/

UHDAS (ADCPs) | Continuous | ASCII raw, RBIN, GBIN, CODAS /Acoustics/ADCP/

Sonardyne Rangerd Discrete None, redirected tg /Acoustics/USBL/
Techsas/RVDAS RAM

4.2  Significant acquisition events and gaps
On this cruise, the NMF Event Logger/BAS Event Logger was used with CSV records of events saved to
the cruise data directory.

Table2: Summary of main events

Date Time start* | Time end* | Event
202406-27 | 14:38 Cruise Start / Logging Started
202407-29 09:00 Cruise End / Logging Stopped

Table3: Summary of data gaps

Date Time start Time end Event

202407-16 | 10:10:00 10:30:00 Restarted Techsasl (Techsas 2 and RV
unaffected)

4.3 Internetprovision
Satellite communications were provided with Starlink, and VSAT systems.

13
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**Note: OneWeb should have been the mdiigh-speed internet link instead of Starlink, but it is still
not fully operational.

The ship operated with bandwidth controls to prioritise business use.

4.4 |Instrumentation
Martin John

4.4.1 GPSosition and attitude

GPS and attitude measurement systems wene throughout the cruiseFor all scientific purposes,

unless otherwise stated, the coordinate system is referenced witlcémgral reference poinat the

aKALIQa OSy,iFriBe 42which I5R6.4@ Kaiwéard from Frame 0 at 0.6m framespacing,
centrelineiscentre of keel, main deakhich is7.4mup frombaseling KA LJQa o620GG2Y. Y2ad f
FrameOigftY2ad FTNI YSZ cY F2NBFINR FTNRBY aiSNys OSyi(iNBf
most longitudinal).

Table4: Position, attitude and time

Component Purpose Outputs Headline
Specifications

Applanix Primary GPS an Serial NMEA to acquisitio Positional  accurac

PosMV attitude. systems and multibeam within 0.15 m.

Kongsberg Secondary GPS arn Serial and UDP NMEA | Positional accurac
Seapath 330 | attitude. acquisition  systems  an{ within 1 m.
multibeam

Oceaneering | Correction service fol RTCM to primary an( Positional accurac

CNav 3050 primary and secondar| secondary GPS within 0.15 m.
GPS and dynami
positioning.

Fugro Seastar| Correction service fo| Corrections to primary an(¢ Positional accurac

MarineStar primary and secondar| secondary GPS within 0.15 m.
GPS and dynami
positioning.

Meinberg NTH Provide network time | NTP protocol over the locg
Clock network.

442 SURFMET

The NMF Surfmegystem was run throughout the cruise, excepting times for cleaning, entering and
leaving port, and whilst alongsid&able5).

Table5: Components of Surfmet system

Component Purpose Outputs

14
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Inlet temperature probe (SBE38)

Measure temperature of wate
at hull inlet.

Serial to Interface Box.

Drop keel
(SBE38)

temperature  prob

Measure temperature of wate
in drop keel space.

Serial to Interface Box.

Thermosalinograph (SBE45)

Measure temp. ang
conductivity —at  sampling
board. Salinity is calculated.

Serial to Interface Box.

Interface Box (SBE90402)

Signals management.

Serial to Moxa.

Debubbler

Reduces bubbles

instruments.

throug

None.

Transmissometer (CST)

Measure of transmittance.

Analogue to NUDAM.

Fluorometer (WS3S)

Measure of fluorescence.

Analogue to NUDAM.

Air temperature and humidity
probe (HMP45A, HMP155)

Temperature and humidity &
met. platform.

Analogue taNUDAM.

Ambient light sensors
SKE510; TIR, CMP6)

(PAI

Ambient light at met. platform

Analogue to NUDAM.

Barometer (PTB110, PTB210)

Atmospheric pressure at me
platform.

Analogue to NUDAM.

Anemometer (Windsonic)

Wind speed and direction g
met. platform.

Serial to Moxa.

NUDAM

A/D converter.

Serial NMEA to Moxa.

Moxa

Serial to UDP converter.

UDP NMEA to Surfmet VN

Surfmet Virtual Machine

Data management.

UDP NMEA to TechSA
RVDAS.

Table6: Surface water sampling boardaintenance

Date Time Time Event Trans Trans low| Fluoro Salinity
start* end* high (V) | (V) V) (PSU)

202407- | 09:45:00 | 09:54:00 | Cleaning | 4.8 0.0 0.1 35.24

20

202407- | 12:28:00 | 12:35:00 | Cleaning | 4.8 0.0 0.12 35.28

24

The system was cleaned before aafter the cruise.
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4.4.3 Hydroacoustic Systems

The EA640 singlebeam the EM122 mulitbeamechosounder and both the 75 and 150 kBlzip

5/t Q&8 $SNB Nzy O2yaraidiSydate RddNAy3d G§KS ONHA &S O
Midas SVP, derived from CTD or calculated from the WOA13 model using Ifremer(TabRIS.

USBL used with scientist supplied equipment (modem functionality to communicate with AZA Fetch

and other NOC comms equipment)

Table7 List of Hydroacoustic Systems used

Component Purpose Operation and Outputs

10/12 kHz Single bearn Primary depth sounder Continuous

(Kongsberg E840) NMEA over serial, raw files

12 kHz Multibeam (Kongsbe| Fulloceandepth  multibeam| Continuous

EM-122) swath. Binary swath, centrebeam

NMEA, *.all files, optiong
water column data

Drop keel sound velocit] Provide sound velocity g Continuous

sensor transducer depth Value over serial to Kongsbe

SIS.

75 kHz ADCP (Teledyne OS7| Alongtrack ocean curren{ Continuous
profiler (via UHDAS)

150 kHz ADCP (Teledy| Alongtrack ocean curren{ Continuous
0S150) profiler (via UHDAS)

USBL (Sonardyne Ranger2) | Underwater positioning syster| Discrete
to track deployed packages

. NMEA over serial
vehicles.

Table8: Sound velocity profiles.

Datetime Method Filename Datetime SVP applied
SIS / Ranger2

202407-05 | CTD 003 DY181_CTDO003_SV_10m.asvp/pro | 202407-05 14:37:00

202407-06 | CTD 005 DY181_CTDO005_SV_10m.asvp/pro | 202407-08 10:42:07

202407-10 | CTD 040 DY181_CTDO040_SV_10m.asvp/pro | 202407-10 08:05:56

202407-11 | CTD 043 DY181_CTDO043_SV_10m.asvp/pro | 202407-11 16:28:59

202407-13 | CTD 050 DY181_CTDO050_SV_10m.asvp/pro | 202407-13 13:59:31
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202407-16 | CTD 066 DY181 CTD066 SV _10m.asvp/pro | 202407-16 08:14:44

202407-19 | CTD 076 DY181 CTDO076_SV_10m.asvp/pro | 202407-19 14:48:17

4.4.4 Othersystems
Winch activity is monitored and logged using the CLAM system.

5 Scientific Computing Systems
Yvonne Firing

5.1 Workstation Setup and Archiving

Three linux workstations were configured for data processing. The primary data processing computer
was akeake, running CentOS 7. Workstation koaekea was used only for backup and as a remote
terminal to ssh to akeake. Workstation kolea running Ubuntu wadigored as a potential alternate

but the main data processing was performed on akeakigh users accessing via ssh from either the
other workstations or their own laptops.

A set of shell scripts (bash and csh) was run on the workstatiorettethe cruise data directories,
configure user accounts and patlmpunt and make links to shared data directories and configure
access to the RVDAS underway database, and perform regules of data from shared drive, and
backupsof cruiseprocesseddata to the alternate workstations and toxéernal hard drivesThese
scripts are in git repository mexec_exec (not currently publicly availaBighificant changes on the
cruise inclued the completion of scripts to configure new user accounts, amelrascript to sync only

a selection of mooring data between an archive disk and the workstation (for use both at the start and
at the end of the cruise).

For the first time, each user was given their own account on the workstations, with links to configure
the same working directory, paths and environment for all. All users were members of group pstar,
and had a default umask allowing group +rw permissibog,Matlab appears to source its umask
somewhere else, so it was necessary to add a set of scripts to regularly change permissions-of newly
created files. A sudoer is still required to mount external drives, configure secure access to the shared
drives, ad run these scripts (as well as to configure new user accounts).

5.2 Hydrographi®ata Processingode

CTDand underwaynav/bathy/met/surface oceartdata processing used the ocp_hydro_matlab git
repository (ttps://github.com/NOCOCP/ocp _hydro _matlghcommits4el2c69a througbbc7c231

The major update on this cruise was in the process of creating and storing a lookup table for underway
(RVDAS) streams, variables, and units from the RVDAS database and .json files exported from the
metadata databaseln addition, because of one CTD cast where acquisition had to be stopped and
restarted, a facility to combine two raw data files in processing was addlay fix related to tracking

sensor serial numbengas also addedata processing is described in secti8rasd 9.

LADCP data were processed ughg LDE@X-14toolbox (Sectyionl0), and VMADCP data using the
CODAS toolbofsection8.7).

5.3 Mooring Processing Toolbox

Data from mooring deployments and calibration dips were processed using the m_moorproc_toolbox
repository fttps://github.com/ScotMarPhys/m_moorproc_toolbpxdy181 branchChanges on the
cruiseincludedexpandinghe use of central patisetting to more scripts, to update ADCP processing

17


https://github.com/NOC-OCP/ocp_hydro_matlab
https://github.com/ScotMarPhys/m_moorproc_toolbox

Ellet Array Cruise Report for DY 181 z July 2024

F2NJ I ySg AyaildNdHzySyd GeLlSz FyR (42 NBY2@S OFffa
ONB LI I OAy3 gAlGK al (fgodifyandRicraC\Y diztd QG fdmytiorialkyavgsialgo ¢ K S
improved.

6 NMF CTD Operations
Thomas J. BallingetadeE. GarnerFinnegarSougialtzoglou

6.1 CTD Summary

DY181 CTD work supported the turnaround of Bllett Array and Darwin Mounds moorings with the
CTD being utilised for pre and post recovery calibration casts while also giving the opportunity to test
acoustic releases prior to deployment.

101 CTD casts were undertaken with an NM#2¥ Stainless Steel CTD frame with 12 off 101 Niskin
water samplers. Only the odd bottles were fitted leaving 12 bottle positions free for Microcat clamps
which were utilised for calibrations casts. 24 off 1BIKM water samplers were used from cast 088 to

cast 101. Dual SBE 43 dissolved oxygen sensors were used. The primary temperature, conductivity and
dissolved oxygen sensors were fitted to the 9 plus with the secondary sensors mounted on the vane.
A SBE 3fvas mounted to a vertical stanchion of the CTD frame and programmed to average 8 samples
which supplemented the CTD temperature data.

The CTD was operated out of the hangar using the overhead gantry to position the CTD for
deployment. The preferred method for this is to disconnect the CTD wire from the swivel and use a
master link to connect the gantry hook to the swivel, this preveuntgexting the swivel to any lateral

load. The CTD was deployed using CTD wire storage drum 2, CTD 2 has a lot of surface corrosion for
the top 1000m.

1/ gl & dzaSR FT2N dKS YlI22NAGe 2F GKS /¢5 Olradacz
the water and reduced the tension seen on the wire. There should be confidence in this system across

the board now as it is proven to be working very wHtlere were a number of issues with the scrolling

on both CTD2 and the Deep Tow winches. It was thought that the AHC may be the cause of these
issues however similar issues were experiences when the AHC was not active. These scrolling issues
need to be addessed as they are occurring more and more frequently. The working parameters for

the active heave need to be finalised and implemented across both ships, there are still questions over
operational speed of the winch etc.

There was a number of fouling events throughout the cruise. Both primary and secondary sensors

were flushed with a Tritog x solution and a bleach solution followed by a thorough MilliQ rinse. The
{.9n0Q&a Ifaz2 NBIdzA NBR & N@ dslifdhlifigawad cle@ly \bl& bnytley 3 vy d
membrane.

After each cast the primary and secondary sensors were flushed three times with MilliQ. Periodically
the optical sensors were cleaned with MilliQ and Optic Prep wipes. The SBE 32 Latch assembly was
rinsed well daily to prevent any latches sticking.

There were no major issues with the Stainless Steel CTD suite during the DY181.
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Figurel: Stainless Steel CTD Frame Geometry

6.2 CTDConfiguration

One CTD system was prepared with frame geometry and CTD sensor locations shigurelh The

water sampling arrangement was a-4y stainless steel frame system fitted with 12 off 10 Itr Ocean

Test Equipment (OTE) Niskin bottles (positions 1, 3,5, 7, 9, 11, 13, 15, 17, 19, 21 and 23 with remaining
positions reserved for 12 brackets forlatO KAy 3 { . 907 Qa0 FyR ab5{ GAlGlY
information and serial numbers for all underwater componegmts given irAPPENDIX A

Twoseft 233Ay3 ¢St SReyS ws5L 22N]JK2NES onnill !5/tQ:
frame and used for all CTD casts. The ddéwaking unit (S/N: 24465) was cited in the centre of the

frame with its transducers just above the bottom tube of t8&D frame. The upwatdoking unit

(S/N: 24466) was fitted within an outrigger directly opposite the vane. Both instruments were
powered with NMF Workhorse Battery Pack serial number WHOOS8T.

6.3 SBE setupndprocessing
Detailsof the SBEetup and processingutinesrun by the NMF techniciansan be found iMPPENDIX
Bto APPENDIX.D

For the IADCPs, all casts were setup using BBTalk software run via a laptop in the Dé&tie Lab.
command script can be found APPENDIX B between casts the battery pack was charged using a
bench top power supply, once fully charged the battery pack was left connected to the power supply
with a trickle voltage applied to maintain the pack.

7 Salinometry
Thomas J. Ballinger, Jade E. Garner, Finnegan Sougioultzoglou

7.1 Salinomeer

S/N 68958 was set up as the main Autosal for DY IRiring the analysis of the 2&rate a fault
occurred and the Autosal flooded internally. Due to the number of samples being taken from each
casts/n 71185 was used to continue analysis while the issuessAitB8958 were investigated. A leak

at the peristatic pump is believed to have been the issue, this was resolves/r#&8D58 was ready

for use.
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Two crates were analysed usisig 71185, on the last sample the inlet to the conductivity cell became
blocked. Visual inspection through the window showed the inlet tubing to be kinked reducing the flow
into the conductivity cell. The tubing was removed and the damaged section remoweds ialso
noticed that there was another kink further up the line, it was not possible to remove this and still
have enough length for the cell. This requires changing when back at base. During the repair the belt
for the circulation paddle was also changed. In total 33 Crates were analysedsisiBg958 and 2
usings/n 71185.

Figure2: Kinked tubing at conductivity cell inlet. Figure3: Kink in the tubing further up the system.

7.2  Salinity Analysis

The salinometer wastandardised once at the start of the cruise, then bottles of standard seawater
(OSIL batch P86 K15 = 0.9998) were analysed throughout the salinometer runs to monitor
instrument drift. The samples were stored in crates equilibrate to the temperature controlled
laboratory for at least 24 hours before analysis.

8 Processing of underway data

8.1 Overview

A watch keeping log was filled out ever§ hours (around the clock during most of the cruise or
between 0800 and 2000 ship time when on daytiordy operations) to check that a number of the
underway systems were functioning as expected over the course of the day. Bottle samples from the
underwaysystem were takeffor salinity(one per watchlog, ~every ours).

Access to the RVDAS database of underway data streams, and the list of streams and variables to
process, was configured at the start of the cruise (Seetion5). Each day, uway_daily_proc.m was

run in Matlab to process the data from the previous day, applying preliminary quality control and
FLIJSYRAY3I GKS RIFeQa REFEGEF G2 | FAf SO tCuoickk SNI LINE
averaged filesas described below. Data were acquired and processed3rQ28 July.

20



Ellet Array Cruise Report for DY 181 z July 2024

8.2 Navigation

Navigation and attitude data were read in and data from the POSMV, were combined and averaged
G2 on & AyuSNBrfta (2 LINRPRdJZOS | doSadyl @é FAtSo
8.3 Bathymetry

AnnekeSperling

Bathymetric data is collected by a sinffeam echosounder (EA640) and a mh#am echosounder
(EM122) orboard RRS Discovery. For processing of this bathymetry data, first the raw data of the
individual instruments (in /pstar/data/cruise/data/bathy/ea640(em122) dy181 all_raw.nc) is
automatically despiked using thmaday_01_edit.mand then visually inspected and manually edited

by running theuway daily_proc.nthrough themday 02 awstage Data from the singlebeam are
corrected for the local climatologicapeed of sound profile using the Carter tables (while data from
the multibeam are acquired using an up to date sound speed profildy E&mpound noise (see
Figured left-hand side) significantly impacts the later stage of data processing (averaging) as the spikes
do not have a common/similar mean. Therefore, compound noise should be edited out, while
systematic noiseHigure4 right-hand side) can remain.

Y |
- AR B B
v v

Figure4: Compound noise (leftand side) and systematic noise (rigitand side)

The singlebeam measures water depth from surface and from transducer (the transducer has an
approximate vertical offset of 5m) but in this case only the depth from transducer was processed as
the depth from surface was deemed unreliable. The processed datasaved as
eab40(em122) dyl181 all_edt.nc in /data/pstar/cruise/data/bathy/. After processing the individual
beams, they are averagethflay 02 _merge_am), compared and manually edited if necessary. The
processed data is again saved as bathy dy181 fuata/pstar/cruise/data/bathy/.

8.4 TSG samples
AnnekeSperling

Underway temperature and salinity are measured by a ThermoSalinoGraph in the underway lab.
Salinity measurements are calibrated against underway bottle samples taken at ~4h intervals
throughout the cruise. Underway temperature measurements anec&ed against temperature
measurements obtained from the drop keel temperature sensor (whenever deployed) and
additionally compared to surface-&n) CTD measurementsut no adjustment was applied.

The underway salinity data shows a slight offset (0.003) as well as a drift which is corrected for by

interpolating between the first data point 0.003 (0) and last data point in the timeseries of the
difference between TS&alinity and bottle salinity.
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In both timeseries (T and ,S3fter excluding times when the underway uncontaminated seawater
supply pumps were offinly isolated spikes are removed in the manual editing usidgy_01_edit.m
(called byuway_daily _proc.m
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Figure5: TSG calibration

8.5 Fluorescence and transmissivity
AnnekeSperling

36

Fluorescence and transmissivity are measured in the underway lab. No bottle samples have been
collected actively (for calibration purposes), but comparison might be possible with samples taken
through the Lab onChip sensor (Sectioid9.6). Around year day 202 the water intake was cleaned
which significantly changed fluorescence and transmissivity measurements. Generally, fluorescence
and transmissivity are negatively correlated, and the-aotrelation during DY181 is RG:4971.
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Calibrations for fluorescence and transmissivity have been applied using the coefficients determined
by the most recent calibration certificates for the respective sensors (calibration details are changed
in opt_dy181.n).

8.6 PARandTIR
AnnekeSperling

PAR (Photosynthetically Active Radiation) and TIR (Total Incident Radiation) are measured on the
surface meteorology platform on the forecastle of RRS Discovery, at ~23m from sea level on both
sides, port and starboard. There is a slight discrepancy betwtgboard and port measurements of

both PAR and TIR (sBmgure6), which mostly shows as a positive offset of the starboard PAR and TIR
measurements but no correction was needed because deviations were small.

Calibrations for PAR and TIR have been applied using the coefficients determined by the most recent
calibration certificates for the respective sensors (calibration details are changgd idy181.n).

%107

10 ' _

189 189.5 190 190.5 191 191.5 192

Figure6: PAR and TIR offset.

8.7 Vessemounted Acoustic Doppler Current Profiler (vmADCP)
AndrePaloczy

The Discovery is fitted with two RDI OceanSurvé&yioCPs (75 kHz and 150 kHz). GPS position and
heading data from a reliable gyrocompass and accurate heading devices (PosMWh S&sipi@ich,

along with the ADCP ping data are logged by the University of Hawaii Data Acquisition System
(UHDAS), running on a dedicated Linux ser@ngleping data is processed automatically with

151 {k/h5!{ 2y GKIFIG aASNBSNIIYR YIRS I @IAflofS 2y
¢KS G2d0ltf 15/t YSI&adNBER @St20AGASa | NBE R2Y
accuracy of ADGRSNA SR 20SlIy @St20A0ASa Ffaz2 RSLI
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position/speed and heading. This information is measured continuously by a reliable heading device

(a gyrocompass used for rotating ADCP velocities b&arth) and a more accurate heading device

(e.g, posMV, Seapath), and tirstamped alongside the ADCP stream by UHDAS. That data is
calibrated either by bottomtracR S NA 3SR @St 20AGASa 66KSYy GKS 062602
by watertrackderived velocities (cruise segments where ship manoeusteh as sharp turns at the

end of transects of CTDsta).More information can be found on the UHDAS/CODAS documentation
(https://currents.soest.hawaii.edu/docs/adcp _doc/codas_doc/introduction.Btml

CODAS pogirocessing was done incrementally on a separate workstation during the cruise, to
identify potential problems with the data. A final fresh pgsbcessing was done after the cruise for
both ADCPs (0s150nb and os75nb).

8.7.1 Underway data checks
The serial streams&( 2 Y AUG2NE GF6 2y GKS !'15!{ D'LOZ p YAy .|
sonars (0s150nb and 0s150nb) were checked every 4 hours as part of the underway data rounds.

Following recommendations from the 2022 CLASNAP cruise onboard the RSS James Cook (JC238),
daily checks were also performed on the integrity of the raw data streams being logged by UHDAS, to
identify any potential problems early on during the cruigeg( delayed serial messages, large
differences between accurate heading instruments, corrupted files or UHDAS computer crashes).
Some of the CODAS commands used to check the status of the UHDAS database were:

# Checking overall integrity of the UHDAS database. There should be the same number of raw data
files for each GPS and heading instrument:

uhdas_info.py-overview dy181 uhdas/uhdas_data/DY181/

# Checking that different heading instruments are working properly.

# There should be no major differences in heading across instruments or gaps in messages:
plot_rbins.py--markersize 4-serl seapath:seaser2 posmv:pmv DY181

plot_rbins.py--markersize 4-serl seapath:gpsser2 posmv:gps DY181

# cnav, posmv, seapath position:

ggatime_diagnostics.pyzoomname auto DY181/rbin/cnavgps/*.gps.rbin
ggatime_diagnostics.pyzoomname auto DY181/rbin/posmv/*.gps.rbin
ggatime_diagnostics.pyzoomname auto DY 181/rbin/seapath/*.gps.rbin
# posmv heading:

plot_posmv.py DY181/rbin/posmv/*pmv.rbin

Underway manuakditing of the data was performed daily, using 5 min averages of the spigte

data. Maskingof any bad data points was performedataviewer.py-e). Amplitude and phase
corrections were appliedt the end of the cruise (to make use ofwaditertracking calibration poirsi,

and the additonal GRS5/ t K2 NAT 2y (il f 2FFaSi RSGSNX¥YAYSR o0& |

Comparing the data from the two sonars (0s75nb and 0s150nb) over their overlapping range (roughly
400 m) usinglataviewer.py-c during the cruiseevealed an excess alofigack velocity biasf a few
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cm/son the 0s150nb relative to the 0os75(Bigure7 shows an examp)eThe cause of this excess bias
could be due to the uncertainty in the watertrack calibration parameters applied on the two sonars.
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Figure7: Example of differences in alotrgck velocity biases. From top to bottom, the panels on the+tiginid window are:
u from 0s150, u from 0s75, and their differens&me for yforward and port velocity differences.

8.7.2 Velocity transects

Velocity sections for different segments of the cruise are shovt04APPENDIX Gigure61to Figure

64 show, respectively, the segments in Rockall Trough, Rockall Plateau, eddy survey in the Iceland
Basin and transit towards Iceland.

9 CTDProcessingnd Calibration
YvonneFiring Matthew P. Clark

9.1 CTD Data processing
Processing of the data from this cruise follows other OSNAP cruises including the most recent JC238
in July 2022, as well as other cruises that use the standard suite of Mexec scripts.

After each CTD cast, the CTD technicians use SeaBird Data Processing to convert the .hex files into .cnv
(ASCII) format. Where bottles were fired, data from the SBE35 are downloaded using SeaTerm. Data
are mirrored from the NMF computers to the cruise dataver (current_cruise).

Each cast is then processed by the physics team through a series of standardised Matlab scripts,
ocp_hydro_matlab (Sectiob) also including some manual processing and quality control steps.
Firstly,ctd_all_ partlA & NXzy ® ¢ KA & | LILX A SaYR®Y GisironBviich@llowsINE OS & a
the user to confirm (or adjust if necessary) the start, bottom and end of a CTD cast based on pressure
sensor measurements. At this stage, the Niskin sampling log is checked to see if there were any leaking

or misfired Niskins, and i KSNBE 6SNB (KSy TeRILH§REBCNEuBeRRER 2y
Hisk_ pro@ OF aS® ! F{ SNatdiaK paitD A & & ORHAN SEKEIDKWASLI NI (1S4
up/downcasts, averages, dnconfirms the bottle firing files. The next half of processing uses

WY Ol Ry O Kt ddduck uriirdafy figures. This, in conjunction with further plots produced by

NHzy YW QER NI aseiuked th @lentify spikes (electrical noise) or bad ranges from the data. If
ySO0Saal NE mnctdirgw@edith OONRYLIGO SV NHzy 6 KA OK 3 A Bcfedt nois& S dza S 1
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FYyR FfF3 GKSY a o6FR @FfdzSad LT od glidabstediS RoAFGaa K I
run to update the cast and Niskin sampling files. Selection of calibragogsata editing (e.g. editing

out bad data due to a clogged CH3)well as useilagged bad measurements of salinity and oxygen
samples arstoredA Yy 2 KB Y Ridemy m Q

Processed data are saved in a set of NetCDF files, with some information about processing steps
(including, e.g. calibratiofunctions appliedi recorded in the global attributes.

9.2 Water samples for calibration and evaluation of Niskin quality

The CTD rosette contained 12 Niskin water sampling bottles for most of the cruise, and 24 from cast
88on. Niskins were fired oall but 36 ofthe 101 castg i KS YI 22 NJ SEOSBHM R2 Pl A8 A ¥ -
-- and samples for a subset of parameters were collecte@®wof thecasts.A graphic summary for

the Niskin bottls of all 101 CTD cast is giverFigures.

The Niskin bottles were set up by the CTD operators/technicians before deployment. After coming
back on deck, a visual check for leaks or misfires was performed by both the technicians and the
sampling team. The rate dilure was very lowwith three misfires angix leaksLeaking of Niskin 6

on cass 88 and 8%vas detected based on the oxygen draw temperature being several degrees higher
than expected and theother probable leaks were detected by comparison of several bottle sample
values (salinity, oxygen, andtrients) with CTD and smoothed profiles from neighbouring data, using
checkbottles_02.m

Water samples were collected from Niskins for analysis for dissolved oxygen (S&3tidissolved
inorganic carbon and total alklalinignd inorganic nutrients (Sectiod3), and salinity (described
below). The distribution of samples is showrFigure8. Sampling was performed in this order, and
until cast 77, a salinity sample was taken from every Niskin depth (after this salinity samples were
limited, but still taken from every depth where a carbon sample was taken).

When drawing samples for salinity analysis, the Niskin valves were opened, and 200ml glass bottles
were rinsed 3 times using the water, before filling the bottle to the shoulder. The bottle mouth and
neck, inside and out, including the screw thread, wetiedlthoroughly with blue roll. Once dry, the
bottle was stoppered with a plastic insert and then capped with a clean, dry lid. The sample bottle
numbers were recorded by hand onto the CTD sampling log sheets, which were then scanned to the
science_publidrive and the physical copies stored in a ring binder. After a bottle crate became full, it
was put into the salinometer room for at least 24 hours to temperature equilibrate. Samples were
analysed on two Guildline Autosals by NMF technicians, with a pale bf standard seawater (batch
P168) run at the start and end of each crate of up to 24 samples (see Séfiotetailsand Section

9.3 for exceptiony. For each sample (or standard) three readings, corresponding to three separate
fills of the salinometer cell, were recorded. Overall, 653 salinity samples were collected and analysed,
of which 636 were flagged as good (Sec803).
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Figure8: Niskin bottle summary for all CTD casts on DY181.

9.3 CTD conductivity calibration
After salinity samples were analysed by salinomegecijon 7), the sample bottle numbers were
matched with the CTD cast and Niskin humber and assigned a sample humber made up of the cast
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number x 100 + the Niskin number (eg: sample number 5401 would be cast 54, Niskin 1). These sample
numbers were added to .csv files containing analysed values (produced by software interfacing with
the Autosals) in the /data/pstar/cruise/data/ctd/BOTTLEL S#rectory. Filenames were assigned so

that they would match the order in which the salt samples were processed. All available files were
NEFR Ay(2 mdaliodd h&FAWH AWol &SR 2y GKS aidl yRINR a
and end of each cta of bottles were listed in opt_dy181.m, and applied (by msal_01) using a linear
interpolation between pairs of standardehere possible Two days worth of samples were
unfortunately run without standards, and in several other cases a suspicious standard value (possibly
from an alreadyopened bottle) was discardefdom the values to be interpolatednstead applying a
constant offset to one or more crateghe standards offsets applied varied framh5x10° to +7x10°

counts.

Sample values were then checked for outliers using checkbottles 01.m and
YOGRYSOI tdz G6SpaSyazNadY:E gAlGK FflF3a FRRSR (2 2L

To determine the calibration to apply to a given CTD conductivity sensor, mctd_evaluate_sensors.m
converts bottle salinity values to conductivity at the corresponding CTD temperature, then plots the
ratio of bottle to CTD conductivity as functions of stathumber or day, temperature, and pressure.

Bottle values can be compared to both upcast and demsiyched downcast CTD data as an
additional checkA calibration function varying slowly in one or two of theependentvariables is

chosen and added t8 LJG yR&@€mMy M dzy RSNJ WOGRYLINROQ> &aLISOATFASR
serial number. When switched on in opt_dy181, it is applied byinaing ctd_all_postedit.m. In this

case, the functions applieate listed inTable9.

Table9: CTD calibration functions

Param. | S/N function

temp 34116 | dcaltemp = dO.temp+interpl([1 101],[4® O0e3],d0.statnum) - 5e-4
+interp1([0 3100],[1e8 -0.8e-3],d0.press);

temp 35838 | dcal.temp = d0.temp+interp1([0 3100],[1-80.8e3],d0.press} 5e-4;

cond 42580 | dcal.cond = d0.cond.*(1+interp1([0 310Q0,[5e3-0.5e-3],d0.press)/35);
cond 43258 | dcal.cond = dO.cond.*(1+interpl([1 101H§-3 -4e-3],d0.statnum)/35 +
interp1([0 3100],[0-1.5e-3],d0.press)/35);

oxygen | 432061 | dcal.oxygen = d0.oxygen.*interp1([0 3100],[1.045 1.065],d0.press);
oxygen | 432068 | dcal.oxygerr d0.oxygen.*interp1([0 3100],[1.035 1.045],d0.press).*interp]
52 5379 80 101],[0.99 0.99 1.02 1.02 1 1],d0.statnum);

Comparisons between bottle (where flagged good) and calibrated CTD conductivity are shown in
Figure9.
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Figure9: Differences between calibrated conductivity on the CTD (primary sensor) and conductivity from salinity bottle
samples

9.4 CTD temperature quality control

The CTD rosette had a verticathounted SBE35 temperature probe that took the average of 13
measurements, independently of the main CTD temperature sensors 1 and 2, each time a bottle was

fired. The SBE35 measurements were then used to check for dtifieicontinually logging CTD
GSYLISNI GdzZNB aSyaz2NE® / 2 YNMNONRYS P& { dEMBhecKihE 2 6B QNI
sensor deviations as functions of day/station number and pressure on scatter plots. Temperature
offsets for each of the two sensor8 @ aSNA I f ydzYoSNL 6SNB I RRSR (2
WOOGRWYOIfaQd /2YLI NRa2Yya 0S GnatSHdwn; ddjustments appeRard ¢ 5 (S
in Table9 above

9.5 CTD oxygeprocessing andalibration

CTD oxygen data have the SBE default correction for oxygen hysteresis applied using
ocp_hydro_matlabscripts. Initially the default SBE oxygen hysteresis parameters were applied by
scripts called by mctd_02.m. After inspection of downcast and upcast oxygen profiles, coefficients
were adjusted to reduce offsets. The new coefficients used were({13; H2=7000, H3450 for
sensor S/N 42061, and H16.033, H2=6500, H3=1450 for sensor S/N°@a8.
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Analysed bottle oxygen data from the chemistry team were extracted usingnthey 01.mscript.

They were checked for consistency of replicatemaxy_01 then checked vs the CTD oxygen profiles
usingmctd_evaluate_sensoyrsheckbottles_0landcheckbottles 02Flags were added opt_dy181

dzy RSNJ Wo2(2E8Q FyR GKS O2YLI Nn&azya G2 /¢5 REFGI
listed inTable9 above.

Comparisons to calibrated CTD oxygen are showv#gimrel0.
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Figurel0: Differences between calibrated oxygen sensor (primary sensobaitiel oxygen.

10 LoweredADCHProcessing

YvonneFiringand CharlotteM. Marris

¢KS [!'5/t RFGF F2NJSFOK /¢5 OFad ¢l a LINRPOSaaSR d
at LamontDoherty Earth Observatory (LDEO) by Martin Visbeck and maintained by Andreas
Thurnherr. The LDEO_IX software implements the velanigrsion methodfor processing both

horizontal and vertical velocities, to calculate velocity profiles from the LADCP data by applying
different constraints, including:

MODt €3 KAL) YVI GATF o2y ¢CKYR LRBDPARBARFFI T OOdNI S O
@3St 20A0S54

HO. @Qo2g&WF O1 Ay T¢ ¥SE 2IONBBARSAE + O2yaA0dNIAYyd F2NJ
0292Y
ov{ ! 5¢@St20A0S5a FTNRY 1¥RS8zy/a KRIWKA IS NRINE DI RSEE | O2

B8t 20K088 Ay G(KS dJIISNI 2081y
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Data for horizontal (zonal and meridional) velocities from the ddéeaking (DL) and ufoking (UL)
were first processed separately and then combined (DLUL). The following constraints were then
applied consecutively to the combined DLUL profiles:

MOS[ Mt { O6aKALI yI@AIlIa2Yy0

HOS[ Mt ¢ O0AKAL) yI GAMNBOYVAVIR 0292Y

oUS[ Mt !5/t G6AKALI yHRAXDRAYAY OFR2EKALID 2 NR !
The differences in velocity profiles resulting from adding each constraint in succession is explored in
Sction10.2

10.1 Processing warniisdor the LADCP casts
Casts 1, 86, and 99 were not processed (cast 1 was a test, and casts 86 and 99 were aborted). Out of
the remaining casts processed, the LDEO software produced the following 12 warnings:

/a0 HY GNBY2@GSR mn LINBaAadz2NBE aLIA{1S& RAZNAY3IAY H &C

/a0 pY aOF &0 R dodderfupfza/2 IRSNOFFSINGEI Ay R246Y

JFAad oY 4OFAl Redonberiupt2a/2 IROANDTBINGI Ay R26Y

JAad opY GOI &G RidoKdriipk 22 1 BNF RENE Ay R26Y

/' Fad nnrY &aOF aid RidoKdriipX 2% 1 BNF RENBR éAy R246Y
JAd nnyY &OF &G RidoKdridpk 22 1 BNF RENE Ay R26Y

/' ad ppY WBFBTAYR28FFY 0%

/' ad pcY aOF aid RidoKdriipX 2% 1 BNF RENBR éAy R246Y

/' ad pyY aOF aid RidoKdriipX 2% {1 BNF RENBR éAy R246Yy

/I ad cmMY GfFNBS O2YLIl 44 RSGOAIFIGAZ2Y MpPHcwmné

Castr TY @Ol &0 RdzNI-idoke/ypf RR{ BSNIRI Xy ER24Y

] a0 yHY GAKATGSR !5/t GAYSASNASE o0& mn 4802yR&¢
tt8rasS rtaz 4SS O02YYSyida Ay G(GKS ALINBIRakSSE
G/ ¢5W[ !5/t Pdzy RSNBI e wFAIdNBEE 2y (KS 50ASyOSyLIdz |

10.2 Data Analysis
The depthmean and standard deviation of the zonal and meridional velocities for the combined DLUL
profiles under the three constraints detailed above are plotte&igurell and Figurel2:
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Figurel11: Depthhrmean zonal (upper panel) and meridional (lower panel) velocities for CTD casts 2:101 (excluding casts 86
and 99). Shown for three constraints: DIGRS (blue line); DLAGPSBT (red line); DLUEPSBT-SADCP (purple line).
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Figurel2: Standard deviation okzonal (upper panel) and meridional (lower panel) velocities for CTD casts 2:101 (excluding
casts 86 and 99ghowrfor three constraints: DLUEPS (blue line); DLGPSBT (red line); DLUEPSBTSADCP (purple line

The depthmean vertical shear in zonal and meridional velocities under three different constraints is
plotted in Figurel3.
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Figure13: Depthrmean vertical shear in zonal (upper panel) and meridional (lower panel) velocities for CTD casts 2:101
(excluding casts 86 and 99). Shown for three constraints:-BE3L(blue line); DLAPSBT (red line); DLUEPSBT-SADCP
(purple line).

11  Preliminary Results

11.1 Ellgt Arraysection

11.1.1 Temperature, salinity, oxygen, velocity sections
AnnekeSperling

Practical salinity and potential temperature measured by the CTD were converted to Absolute Salinity
(SA) and Conservative Temperature (CT) using the Matlab Gibbs Seawater tGoltimxir plots of

the mainEllet Arraysection were plotted Figurel4to Figurel6). T-S diagrams were plotted for the
RockalTrough (RT), Rockddatton Plateau (RH) and Iceland Basin (IB) to visualise different water
masses(Figure 17 and Figure 19). Bottle oxygen was plotted over CTD oxygen to visualise
discrepancies between measuremer(tSigure 20), motivated by continuous issues witheghCTD
oxygen senso(probably due to recurringblockage byjelly fish). SA, CT and CTD oxygen were also
compared to measurements from JC238 (2022) to assess temporal ch&igae21 to Figure23).

Thisis possible as DY181 and JC238 both occurred instuseasonal bias is assumed to be minimal
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Figureld: CT along th&llett Arraysection. Figurel5: SA along thé&llett Arraysection.
DY181: Oxygen Section plot 280
260
_.-1000 240
T Bl
Q [}
El £
8 -1500 220 2
8 ¢
: S
<2000 200
2500 180

15 -10

-25 -20 -
Longitude (E)

Figurel6: Oxygen along th&llett Arraysection.

11.1.2 TS Diagramsfigures updated 26.07. 11:15UTC

The upperocean in the RT as well as over RH is warmer and sdfiguré 17 and Figure18),
representative of the Eastern North Atlantic Water (ENAW) which characteristically flows northward
through the RT and over RIRenny Holliday et al., 2000; Pollard et al., 20@enerally, T and S

evolution is very uniform in the RT and over RH whereas it is much more dispersed inRigui8 (

19). The IB is also the only basin where the deepest water shows an increase in salinity again whilst

st RSONBF&AY I Ay G SYLISNIKdzBERXTD ChNRRF F0SAYY Y AlyKAAYE  UOK: 2y/2
similar density space (between sigma 2Kg2m® and 27.6kg m®) in all basins although they are more

confined in the RT and over RH.
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Figurel7: The lefthand figure shows the-$ diagram for RT coloured by pressure. The-tight figure shows the-$
diagram for RT coloured by oxygen.
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Figurel9: The lefthand figure shows the-F diagram for IB coloured by pressure. The tigimid figure shows the-$ diagram
for IB coloured by oxygen.

11.1.3 Comparison of bottle oxygen with Giieasured oxygen

Bottle oxygen and CTFaxygen compare reasonably well although the @T&asured oxygen has a
negative bias relative to the bottle oxygen, even after compensation for thekmeilvn 4% negative
offset of the CTDHigure20). Discrepancies between CGhizasured oxygen and oxygen derived from
water samples are smaller in the oxygen minimum zone and larger in areas of higher oxygen.

Oxygen: CTD vs bottle
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Figure20: A contour plot of the CFeasured oxygen, overlain by scatters coloured according to the oxygen content
measured from the bottle samples.

11.1.4 Comparison to JC2&Jlots updated 26.07. 11:15 UTC

The comparison of CT from DY181 and JCR@Rie21) shows temperature increases of up to 1.5

deg C at miglepth in the eastern Rockall Trough and up to 2 deg C in the upper ocean in the western
Iceland Basin, whereas the western and eastern parts of the respective basins experience a
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temperature decrease of around 1 deg C and in the case of the eastern IB this decrease extends from
the surface to the bottom.

CT: DY181 vs JC238
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Figure21: Change in CT between July 2022 (JC238) to Figure22: Change in SA between July 2022238and
JulyJuly 2024 (DY181). 2024(DY181).

Generally, there is a pronounced positive salinity trend in the surface ocean along the entire section
(Figure21) with the increase in salinity being most pronounced in the upper 500dbar of the western
IB (+0.3 g/kg). At greater depths some freshening can be observed in the IB and western RT.

The comparison between CTD oxygen measured in July 2022 and July 2684 23) shows
intermittent increases between 130 umol/L following the slope around the 8 deg C isotherm. These
increases are interspersed with more pronounced decreass® to -60 umol/L) along the same
isotherm. Apart from the localised increased oxygen eom@tions the rest of the water column
along the section exhibits a downward trend in oxygen concentrations, which is more spatially variable
and intense in the uppemid ocean and more uniform and less pronounced in the deep ocean. These
results should b interpreted with caution due to the ongoing issues with the CTD oxygen sensor on
DY181.
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Figure23: Change in CTD oxygen between July 2022 and July 2024

11.2 IADCPbservation of the European Slope Current
Charlotte M. Marris

CTD casts 183 were carried out at a single location (57.1 °N, 9.2}, Situatedon the continental
shelf at theeastern boundary othe Rockall Trough. This was done to collect continuous velocity
profiles and investigate the dynamic properties of the European Slope Current. The CTD was
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repeatedly lowered to a depth of 400m and then raised to just below the sea surface. The resulting
LADCP data over the duration of these casts provides insight into how the horizontal velocities in the
region are changing over small timescales (~hours).

Figure24 shows depth profiles for each CTD cast during the yoyo, coloured by velocity. This shows the
flow is predominantly northwestward, as expected for the European Slope Current. Also evident is a
tidal component that propagates through the water column.
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Figure24: Depth profiles during Y6o CTD casts (B3). Top row: zonal velocities (red = positive/east, blue = negative/west).
Bottom row: meridional velocities (red=positive/northward, blue = negative/southward). Shown for each constraint: DLUL
GPS (left), DLUEPSBT (centre), and DLWEPSSADCP (right).

The plots inFigure25 and Figure26 depict the zonal and meridional velocities for each of theygo
CTD casts, at fixed depth intervals (48m, 96m, 200m, 400m).
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Zonal velocity (u) at depth = 48m
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Figure25: Zonal velocities at fixedepth intervals (top to bottom): 48m, 96m, 200m, 400m, fotygoCTD casts (10:33).
Shown for three constraints: DL-GIPS (blue line); DLGPSBT (red line); DLUEPSBTFSADCP (purple line).
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Figure26: Meridionalvelocities at fixealepth intervals (top to bottom): 48m, 96m, 200m, 400m, foygdCTD casts (10:33).
Shown for three constraints: DLGIPS (blue line); DLAPSBT (red line); DLUEPSBTSADCP (purple line).

11.3 Eddysearchwith SWOT data
AndrePaloczy

Towards the end of the cruise, a dedicated mesoscale survey of anlikddgature in the Iceland
Basin was carried out. Alofitack sea surface height anomaly data from the Surface Water and Ocean
¢ 2LJ23INF LIKeé 0{ 2 h ¢ sband Radar erjethater)Wideswayh instrdrhent (two 50
km-wide swaths with a 20 km gap in between) was examined to supplement the-teseiution L4
objectively mapped altimetry and shipboard ADCP data in locating the center of the feature. We used
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the 2km resolutionSWOT_L2 LR_SSH_pi@duct distributed by the Physical Oceanography
Distributed Active Archive Center (PODAA@GS://doi.org/10.5067/SWOISSHR.0.

Figure27 shows two periods (July/t47 and July 17/20) with SWOT overpasses in the survey area
closest to the time of the survey. The depressed sea surface feature associated with cyclonic flow is
seen around the ship track, which is plotted until the morning & #3° (five days later than the
closest SWOT overpass, which happened on tH. Beliminary results from the vmADCPs are
shown inFigure63.

>

2024-07-14 — 2024-07-17 [ADCP red (blue) vectors = 0-100 (400-500) m mean] @”
24.5°W 28w 23.5°W 23°W 22.5°W 22w 21.5W q/b«’
~ KT = 2024-07-17 —12024-07-20 [ADCP red (blue) vectors = 0-100 (400-500) m mean]
© 2 03 24.5° 247w 235 23w 2.5 22w 215w
w
|55, A 0.3
59°N (—S :@ 9N
s
v 02

sssss & N /@;; <:5‘ 2 o) s6.5°
gy A JI#"C‘\# S 4’ >
0.5 m/s J <
Figure27: SWOT sea surface height anomaly plots in the Iceland Basin eddy. Redgplue) arrows arelD0 m (406600
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12 DissolvedxygerSampling and Analysis
Zarina Hewett, Isla ElliottWWalker, Lars Brunner and Rich&dell

12.1 Summary

Onboard seawater sampling and Winkler titrations were used to calibrate CTD measurements of
dissolved oxygen. A total of 536 seawater samples from were analysbdaod throughout DY181.
Offsets between bottled seawater samples and CTD measurementsnednsteady at ~10umol/kg,
except for some neasurface samples where offsets increased. Replicates were taken for 10% of all
samples.

12.2 Methodology

The methods outlined below follow G&hips protocol (Langdon, 2010) and are based on standard
methodologies described in Carpenter (1965) adapted for kamgde oceanographic surveys (e.g.,
Culberson, 1991; Dickson, 1995).

12.2.1 Collection and Fixing of Seawater Samples

Seawater was collected into volurealibrated bottles with unique identifiers corresponding to each
Niskin bottle/depth. Seawater was dispensed into the bottles with a 30cm length of silicon tubing.
Prior to sampling, a spare bottle was filled with water from the CTD and allowed to get to temperature,
after which the water was removed and replaced, ané tiraw temperature taken. During this
process, air pockets in the silicon tubing were pinched out of the tubing. The samples were then fixed
as follows:

M® | YLIES 02gftS NRAya
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12.2.2 Standardisation
Standardisation of the sodium thiosulfate was done at the start of each analytical session and for each
new bottle of the sodium thiosulfate titrant used. Two commercial available potassium iodate
standards were used; OSIL 0.001667M as well as a certgmdtion JT Baker 0.01667M giving
indistinguishable results. New sodium thiosulfate was prepared days in advance to allow the solution
to reach equilibrium and avoid erratic results during standardisation. Standardisation accuracy was
better than 0.3% (&tandard deviation).
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12.2.3 Titration

Samples were allowed to reach room temperature prior to analysis. A stir bar was added to the sample
followed by 1ml sulfuric acid (75% conc.), after which it was then placed onto the stirrer plate until

the precipitate disappeared. Measurements were cocted using a volumetric titrator (5ml
aSUNRBKY yny ¢AGNRY2 tfdaAT &9 N OEThe pdabepbyiratte W8Il K2 R F
stirrer were rinsed with MQ water between each measurement.
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Figure28: Dissolved oxygen section derived from bottle sample data along part of the DY 181 cruise track.

13 Dissolvednorganic Carbon arfdutrientsSampling and Analysis
Richard Abell, Isla ElligtWalker, ZirindHewett and Lars Brunner

The concentrations of biogeochemically important dissolved seawater nutrients silicate (silicic acid
[Si(OHy)), phosphate, nitrate and nitrite were determine on board during DY 181 operatinssolved
Inorganic Carbon (DI®as sampkd and storal for analysis on shoteThe nutrient analysis was
performed using a Seal AA500 continuous bubble segmented flow-amatiyser following well
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established techniques to accurately determine sulzromolar nutrient concentrations along
hydrographic sections. (e.g., Ree et al., 2019).

13.1 Dissolved Inorganic Carbon Methodology

Sampling: within 10 minutes of sampling for Dissolved Oxygen, seawater samples were drawn from
Niskin bottles via a short length of silicon tubing, ensuring bubbles did not enter the 250 cm3 glass
sample bottles. Excess seawater (at least one bottle voJumass flushed through the piabelled
sample bottles to clean them and assist bubble removal. Ground glass lid stoppers were put on tightly,
again ensuring no bubbles were trapped within the sample. To allow for water expansion, 2.5 cm
seawater was remad using a pipette.

{G2N)F3SY ¢2 LINBASNBS (KS al,Wasfadkiad bylrispensifeporn | £ @ & A &
pipette below the sample surface in order not to introduce bubbles. A small amoufypiezon® L

grease was applied to the ground glass stoppers which were then replacedbotties and turned

to ensure a good seal. PVC tape was bound tightly around each bottt@ppkr, and the secured

sample bottles were placed upright in cushioned crates to be statedom temperature in the dark

until analyss.

13.2 NutrientsMethodology.

Sampling of 12 Niskin CTD bottles was commenced immediately after collection of dissolved gases.
Samples were prefiltered with an AcroPak/Cytiva 0.45um gravity capsule filter to remove particulates
and any zooplankton. The filter was flushed prior to atitey the final sample and sample vials (pre
cleaned in ddonised water and leached in 10% HCI, followed by a further rinse) were rinsed three
times directly with the Niskin sample before final collection of sample for nutrient analysis. Samples
were refligerated at 4C in the dark until being brought to room temperature prior to analysis. The
analysis was conducted within 12 hours of collection with the exception of 4 underway samples that
were frozen for 24 hours, defrosted to room temperature and then measured.

Silicate was determined using Seal method nd€l0&19 Rev.3 based on the reduction of sitico
molybdate in acidic solution to molybdate blue using ascorbic acid measured at 820nm. Oxalic acid
was used to minimise interference from phosphates. Nitrite uSegl method no. A03-18 Rev.3
whereby nitrite reacts with sulfanilimide under acidic conditions to form a diazo compound. The
colouring agent NL-napthylethylenediamine dihydrochloride is added to form a purple azo dye which
is measured at 540nm. On apsgate channel, the total oxidised nitrogen (nitrate + nitrite) was
determined via the reduction of nitrate to nitrite on a coppemdmium column buffered with
ammonium chloride at pH8.5 (Armstrong et al., 1967). Nitrate is determined by subtraction of the
nitrite concentration from the total oxidised nitrogen concentration. Cadmium column efficiency was
tested prior to every run using recovery of separatel5uM nitrite and nitrate solutions to ensure
efficiency was >98% and the column was reconditionedsfefficiency was noted to have dropped.
Phosphate was measured as orthophosphate by reaction with molybdate and antimony followed by
reduction with ascorbic acid at pH < 1 (Murphy and Riley, 1962). The reduced blue phosphor
molybdate complex was measured 880nm. The [H : [Mo] ratio of the reactants was optimised
(Drummond and Maher, 1995).

Quiality assurance and data control was carried out using repeat measurements of certified reference
material KANSO LaJS (Japan Agency for MarBarth Science and Technology (JAMSTEC)), two sets

of calibration standards both prepared in house from puatiss(potassium dihydrogen phosphate
Merck Supraure 99.999%, potassium nitrate Merck Suprapure 99.995%, potassium nitrite Alfa Aesar
99.999%, Sodium Hexafluorosilicate Alfa Aesar 99+%) and external OSIL nutrient standards (Osil,
Havant, UK). Between run etks were also carried out using repeat samples of deep water from
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was better than 3% for all nutrients in line with GBIIPS QA/QC requirements (Becker et al., 2020).

b2 Wy2NXItAalFlGA2YQ 2F &S NI ¢ ydziNASyd RIFEGE o1 a
A broad overview of the TOXN and Silicate data from 713 samples along the DY 181 transect are shown

in Figure29.
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Figure29: Overview of the TOXN and Silicate data from 713 samples alngfthe DY 181 transect.

14  ArgoFloatDeployment
TiagoS.Dotto

FourSeabirdBGC NAVIS floafgrovided by the Woods Hole Oceanographic Institute, 384)two
Teledyne APEX Standdiwhts (provided by the Met Office, Ukere deployed during the expedition
(Table10). All deployments were made in water depths deeper than 2000 m. Four deployments were
co-located with CTD stations for further comparison and calibration. Before deployment of the BGC
NAVIS, the optical sensors were cleaned with deionised water and sensowipes and then dried

with lens paper. The deployment occurred with the ship moving at a speed of 0.5 kn after it moved
away from the CTD station location by ~1km. All floats were lowered slowly into the water from the
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sternusing a linghat wastied at one end to a cleat and the other end of the lipgsseddown through
the hole in theF f 2 depila@riient diskFor floats that were not ctocated to CTD stations, the ship
reduced its speed to 0.5 kn for the deployment.

Table10: BGC NAVIS and APEX Standard floats deployment

Float serial Date Time Latitude Longitude CTD profile
number (UTC)

NAVIS F1565| 6 July 2024 | 13:00 |pTe Mo dnmne n m{CTDOO5, Site N
NAVIS F1533| 17 July 2024 03:06 |pTe pHAdNnHNe HPICTDO6Y9, Site 021
APEX 9599 |19July2024 02140 [pTe pydnHce nnq{CTDO74, Site 029
NAVIS F1566| 19 July 2024 07:04 |pTte pT1dnHne HY (CTDO75, Site 028
NAVIS F1566| 26 July 2024) 13:45 |cne nndnume nc (CTD 101, Site Argo
APEX 9470 | 26 July 2024 20:20 |c ne p b d OH mMOD.1568W -
15 MooringandInstrumentation

15.1 Mooringdeckoperations
Tim Powell

15.1.1 Deck setup

The deck mounted counter sheave, hydraulic double barrel winch and both new and old reeling
gAYyOKSa 6SNB LRaAAGA2YSR 2y (GKS T RSO] atA3aKGf &
room for the large syntactic spheres to be moved to and from #dtedeck.

I [ Sodza p G2yyS RSOl 6AyOK gl a LIRaArAldA2ySR ail ND?2
hanging sheave.
I v G2yyS Y22NAy3a &aKSI @S 61 a &adaALISYRSR TNRY (GKS

15.1.2 Recoveries

Moorings were released using an Ixsea TT801 deck unit connected to the ships fitted transducer
located in the port drop keel. Once on the surface the ship manoeuvred to bring the top of the
moorings alongside the starboard waist so that a grapple coultifogvn with the aim of capturing

the floating line. floating line would then be connected to the recovery line that had previously been
led from the double barrel winch, through the mooring sheave suspended from the starboard aft
crane, round the starboarduarter and along the side deck.

Once successfully connected the ship would move slowly ahead allowing the mooring to stream
clear astern before the winch began hauling in.

Most of the moorings came up tangled in some way, where necessary these were stoppered off
using Tractel EC10 wire rope clamps so that the mooring could be split, untangled and recovered
one section at a time.

IB3 was tangled with a large quantity of longline fishing gear. This was slowly and carefully recovered
along with the mooring.
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Figure30: IB3 recovery with fishing line tangled along the mooring.

15.1.3 Deployments

Most of the moorings were wound onto steel storage drums via the double barrel winch ready for
RSLIX 28YSyilid 910K fAYy]l Ay (GKS Y22NRyYy3 41 & & NI LILISF
damage. This wrap was removed during deployment to enablenthering to be connected

together fully.

The moorings were deployed from the steel storage drums via the double barrel winch, deck
mounted counter sheave and 2 tonne mooring sheave suspended for the starboard pedestal crane.
The heavier anchors were deployed using the Lebus 5 tonne deck wirtble aft gantry and

released using a Sea Catch TR10 toggle release hook.

When required the port pedestal crane was used to lift and deploy syntactic spheres, the Darwin
Mounds sediment trap and some of the lighter anchors.

15.2 MooringlInstrumentation
Dave Childs, Chris Crowe, Estelle Dumont, Helen Smith

15.2.1 SBE37
Recoveries

Fifty-sixSBE37s Microca®VIP were recoverefilom the moorings(54 from the from the Ellett Array,
2 from DMLTM) All were still operational and collecting data at the time of recovery after being
deployed for 2 months.
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., Theinstruments deployed in the top 169200m andjust above

~ the bottom showed quite significant biofouling however none
near the cell intake and exhaystvhich were fitted with
antifoulantdevices S/N 1139 (IB3 1500m) was recovered with
an obstruction in the CT cell exhaust, thought to be antifoulant
which had degradedFigure 31). The data appeared to be
unaffected.

Several instruments were recovered among tangles in the
mooring wire (or fishing line on IB3) but no damage was
observed.

Most of the microcats reported a clock of drift of less thhn
minute from UTC time, withsome of the older instruments
(serial numbers<500Q showing a larger offsedf up to 3.75
minutes

The raw data were converted to cnv in SBEDataProcessing
651 G/ y@ Y2 RdzZ 6.0, ad2nNSealerm® osindtbe &
Figure31: Obstructed exhaust of G/l 2y ﬂ)ﬁllﬂ]ﬂgBE37S>lﬁ.O.

Microcat.

All instruments recded data for the full deployment period. No major issues weleserved in the
data.

They wereall catdipped postdeployment (see calip result table in theAPPENDIX. Thepressure,
temperature and conductivitgata will be corrected fosensordrift and/or offsetsin postprocessing
usingthe datafrom these calibration dipsalong with thepre-deploymentones carried out during
JC238

Deployments

Forty-sevenSBE37s Microcats SMP were deplogedoss themoorings 35 SBE3BMP (inc. 2 on
DMLTM) and 12 SBEBVIP (inductive microcatd,0 deployed onRTEB1 an® on the Telemetry Test
mooring)

They were all caldipped prior to deploymenfsee cadip result table in theAPPENDIX Instruments

were deployed at depths showing a pressure offset <6dbar. Temperature offsets were a°€0.00
Instruments showing a conductivity offset >0.02 mS/cm were not deployed, and generally we tried to
select those with an offset <0.015 mS/cm wherever possible.

They werdfitted with new batteries(SAFT 3.6V Lithium AA celi8)dtheir clocks were synchronised
with GPS timeSample intervals and endurance estimates are summaris€dhlel1.

Table1l: Estimated endurances for the SBE37s deployed. As standard practice, a 20% safety margin is applied to the
maximum battery endurances calculated. The IMP sampling rate was reduced to hourly as the base endurances calculated
for a 3@minute interval were 728ays (aim: ~790 days or 26 months), and the endurances would have been further reduced
by the power required for the (planned) inductive modem communications.

Model Firmware | Instrument s/n | Sample | Navg | Endurancedays | 80%
version Interval (SBE calculator) | endurance
SBE31MP | 2.3a <5000 3600 4 1198 958
SBE3%BMP| 3.x 6000<x<8000 | 1800 nfa | 1243 994
SBE3BMP| 4.1 >9000 1800 nfa | 4507 3605

15.2.2 SBE3ODO
Recoveries
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EightSBE370DOs were recovered from RTEBland 4 from I1B4), including one (s/n 14149) paired
with the SeaFET on EB1.

All ODOs were still recording at the time of recovaditer being deployed for2months.

The instruments deployed at 50m showed quite significant biofouling however none near the cell
intake and exhaust, which were fitted with antifoulagévices

The ODOs reported a clock of drift of less thaninutefrom UTC timeexcept for s/n 12908 (deployed

at 350m on I1B4yvhich had drifted by10 minutes 45s.

The raw data were converted to cnv in SBEDataProcessing (DatCnv module)

ODOswere cakdipped postdeployment (see calip result table in theAPPENDIX.IThe pressure,
temperature and conductivity data will be corrected for sensor drift and/or offsets in-pastessing
using the data from these calibration dips along with the-geployment ones carried out during
JC238. It is not possible to obtain ate oxygen offsets during the caldips due to the long response
time of the SBE63 oxygen sensor; oxygen data will be calibrated ussitg samples taken from the
CTD casts conducted just after the mooring deployment and just before recovery.

All instruments recorded data for the full deployment peribhtable data issues:
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EightSBE37ODOs were deployed dREB1 and IBéncluding one paired with the SeaFETRTEB1);
six recently serviced and two turned around from the recovered RTEB1 mooring.

Originally, S/N 21318 was planned to be paired with the SeaFET, but was found to have intermittent
communication issues after the paeployment caldip. The same problem had happened during
JC238 with this instrument, and it had been sent back to the ramturer for servicing. The
instrument was not deployed, and will be sent back to the manufacturer for further investigation.

All were caldipped prior to deployment (for pressure, temperature and conductivity). All produced
acceptable resultgsee calip result table in theAPPENDIX. |

Deployment setup:

The SBE63 sendaxygen optodejequires a longer flushing time than the conductivity sensor for the
readings to stabilise. SBE@DOs have the option of using Adaptive Sampling, described in the
instrument manual as:

GLT SylrofSR o0! RILIAGSt dzYLY 2y GNRET, 02X GKS aiAONROI
best oxygen accuracy, as a function of the temperature and pressure of the previous sample
(temperature and pressure influence the oxygen sensor time cohsfumnp time increases with
AYONBI aAy3 LINB&adz2NBE FyR RSONBIFAaAAY3TI GSYLISNI (dzNB D
This option was activated for all SBE3DOs deployed staralone. As the pumping time is
significantly higher thafor a standard Microcathe energy usage is therefore increased. The sampling
intervals were set as for the previous deployments (2018, 2020 and 2022), which had been calculated
based on estimated pumping times using the minimum expected temperature at each depth.

New batteries were fitted prior to deployment (SAFT 3.6V Lithium AA cells), and the clocks
synchronised to GPS time.

Tablel2: Summary o5BE370DOsndurance estimates and sampling intervals

Mooring |S/N Depth (m) |Expected |Expected majSampling |Estimated
minimum |pumping time|interval endurance
temp (°C) |(sec) (sec) (days)

RTEB1 [15298 |500 9.1 69 3600 923

RTEB1 [15476 |750 8.0 76 3600 858

RTEB1 [14987 |950 4.5 92 4500 890

IB4 15254 |50 9.1 65 3600 973

IB4 21560 |350 8.2 71 3600 907

IB4 21319 |500 8.2 73 3600 891

IB4 24104 700 54 85 4500 949

15.2.3 DeepSeapHOx
Recovery

One DeepSeapHOXx ag recovered from RTEB1 (hominal deployment depth 50m), comprising of
SeaFET V2 S/N 2082d SBE3DDO S/n 14149.

Both instruments were still recording at the time of recovery. The clock offsetnegligible (+75s).

The download of the data was troublesome, interrupting at various stages of the file. Several different
baud rates were tried without success, and the data was eventually downloaded in several smaller
blocks.

The pH sensor failed in August 2023 (after 13 months of deployniemt)suspected to be due to a
failure of the ISFET chip, which SeaBird recommends replacing annually. The data before that point
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appears fine, despite the accidental dip in freshwater prior to deployment (see JC238 cruise report).
The SBB7 ODO data was good throughout the deployment.

The OSBE3@DO was calipped separately from the SeaFET pastovery (see sectiohb.2.2SBE37

ODQ and produced good result8. CTD cast was conducted next to the mooring before recovery, and
discrete water samples taken for dissolved oxygen, DIC/TA and nutrients, which will be used to
calibrate theDeepSeapHQ®ensors.

Deployments

One DeepSeapHOzomprisingof SeaFEV2 S/N2061 and SBE37ODO S/N132Q was deployed on
RTEB1.The SeaFET is the original SAMS V1 SeaFET S/N 117, which was upgraded to V2 last year.
The ODO was cdipped separately (for pressure, temperature and conductivity) and produced good
results(see sectiorl5.2.2SBE30DQ.
Both instruments were fitted with nevbatteries (Duracell Industrial -Eells ¢ nominal capacity
15,476mAhg and SAFT AA Lithium AA cells), and their clocks synchronised to GPBhérseaFET
was placed in seawater férdays before deployment, to allow for the sensor to recondition after the
battery installation.
m ¢KS h5h oFdzZR NI GS g1 a&a aSd G2 decnn Ay {.9 {SI ¢
FYR GKS G2 LI ANBR (G23SGKSNI Ay [jKGSKSI-/YLS a2Dg
FYLX Ay 3 LI N&E S StarSaNnd i a2S NS LdtazseRvsyau Ay 6ocnna 3
pa LlzYL) RdzZN} a2y T ta 9% 53 ezt ofl LUF,S$uu¢IaLJLIR $ 1A 8Yi Dy i
AT LINROSR a2YSs6KI i dzyNBf Al ofS NBadz ay3 AY i K
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StartLater
m/ KSO1l GKS AyadN¥zySyd Aa asSd G2 adk NI o0& Ndzy
AK2dz R bl akK INBSyuL®
The DeepSeapHOx was kept in seawater up to deployment time.
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15.2.4 SUNA
Helen Smith, Andriealoczy

The Submersible Ultraviolet Nitrate Analyzer (SUNA) V2 sensor measures dissolved nitrate and
displays units ifmicromolar (uUM). The sensor lights the water sample with its deuterium UV light
source and measures this with its spectrometer. The difference between this measurement and a prior
baseline measurement of pure water is the absorption spectrum. Nitrate ggieg uses the 21240

nm wavelength range, which is approximately 35 spectrometer channels.

Pre deployment testing

The SUNABE16+ system was tested in the lab prior to deployment. Samples with known nitrate
concentrations in a seawater matrix were provided by the chemical oceanography group at SAMS, and
used to calibrate the voltage response of the instrument, ushegdigitatto-analog converter (DAC)

as given by the manufacturer:

C =DACmin + (DACm&ACMIn) / (VmaxVmin) * (V- Vmin)

Paragraph provided by Rich Altethemistry team lead. The sensor was calibrated using a primary
nitrate stock solution prepared for the onboard measurement of dissolved inorganic nutrients (see
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water. The accuracy of the primary standard was confirmedh wibss calibration of a secondary

standard (OSIL, Havant, UK). To matrix match the calibration with deployment salinities the primary
a0FYyRINR ¢6la RAfdziSR dzaAy3a h{L[ f2¢ ydzZiNASyd asSt
only.

The minimum and maximum (Vmin and Vmax) voltages for the SUNA/SBE16+/battery system were
determined using standard lowitrate (LNSW) and highitrate (HNSW) water samples. We used
MilliQ water and two seawater matrix nitrate solutions, plus an intermes@incentration solution,
produced by diluting the HNSW with LNSWil{le130 @ ¢ KS Ay ad NdzySy dQa 2 LJiA Ol
with a layer of Parafilm® and a slit was cut through it. The water samples were then poured in for each
test. The chamber was rinsed with MilliQ water, dried with a lint free tissue and fresh parafilm was
appled for the measurement of each standard. Note, once standardised, the MilliQ water resulted in
I KAIKSNI NBIFIRAY3I FNRY GKS {!b! {GKIFIy GKS [b{?2
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Tablel3: Reference solutions and resulting outputs from the SUNA and SBE16+ during testing and range finding on DY181

Reference Solution SUNA reading (uM) | SBE16+ reading (V)
MilliQ (0 uMm) 1 0.1271
LNSW (0.13 uM) 0 0.1264
HNSW (22.15 pM) 20 4.1175
SW dilution check 11 2.2035

The SUNA was programmed on the ship for the expected range of nitrate concentrations during the
deployment. Based on historicdh situ measurements of nitrate, it was determined that
concentrations should range from about 5 uM to 15 pMg(re34 and Figure35). The maximum
expected value DACmax was thus set to 20 uM (DACmin = 0 uM), to leave some room for potential
episodic large values.

95 gata points from Apr-1995 to Jun-2016
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Figure34: Nitrate concentration statistics around mooring EB1 (red dot on the map on the left panel), the planned deployment
site for the SUNA system. The data ardraBitu nitrate profiles available in the indicated box, retrieved from the BODC.
(courtesy: Jo Hopkins, NOC).

51



Ellet Array Cruise Report for DY 181 z July 2024

o

w
o

=
o
o

[
w
o

N
o
o

Pressure (db)
w N
o w
o o
(o]
g
&
£

w
w
o

a
o
=)

=S

&

Fe)

Nitrate in mmol m~

Figure35: All nitrate concentration data points retrieved from BODC as a function of depth (Courtesy: Jo Hopkins, NOC).

Calibrationcasdips

The SUNA was attached to the rosette during the first calibration cast (¢dldipd #2, 500 m). The

pump intake for the SBE16+ was positioned to be as close to the SBE9+ as practicable to enable cross
calibration of temperature and conductivity. The SUNA was clamped into a bracket with the sample
chamber aligned with the middlef the Niskin bottles to enable a comparison with the nutrient bottle
samples. Parafim® was wrapped around the SUNA to protect the optical sensor area from
contamination and was removed just before the cast deployment.

Figure34 shows the time series comparison of the 30 s burst measurements of nitrate concentration
logged by the SUNA, and the bussterages logged by the SBE16+ overlaid. The nitrate concentrations
determined from bottle samples fired at six depths in the upc&80( 250, 120, 20, and 5 m) was
provided by the SAMS chemical oceanography group and are plotted as green stars. These reveal a
systematic positive bias of ~2.5 uM in the SUNA measurements. This bias highlights the importance of
a similar calibration CTDnaecovery to establish any drift or change in measurement offset from
bottle samples. The overall range of observed values is consistent with the historical observations in
the area surrounding mooring EBAigure34 and Figure35). Figure37 shows the SUNA nitrate burst
averages stored by the SBE16+ as a vertical profile. Once bottle salinity data from the entire cruise is
available, calibration cast data from the SBE16+b&itompared with the rosette SBE 911+ CTD.
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SUNA-SBE16 logged nitrate comparison (caldip near 500 m isobath, 4/Jul/2024)
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Figure36: Time series of nitrate from the SUNA (red dots) and {awvestaged values logged by the SBE16+ (black) in the

calibration cast near the 500 m isobath.

SBE16 nitrate vertical profile (caldip at 500 m isobath, 4/jul/2024)
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Figure37: Vertical profile of nitrate burshverages from the SUNBBE16+ system in the calibration cast near the 500 m

isobath.

53



Ellet Array Cruise Report for DY 181 z July 2024

Deployment on EB1

A final reference validation was performed the day before deployment on 09/07/2824APPENDIX
Ofor UCI generated reports and SBE16+ set up.

The SUNA/SBE16+/battery pack system was deployed on RTEB1 at 200m on 10/07/2024. Sampling
was set to start at 12:00 on 10/07/2024 at a rate of 7200 secdrigsire38is a basic overview of the
deployment set up along ~ 2.5 m of mooring wire.

C2

. B X EET
| i

Figure38: Alignmentof instrumentation on RTEBL, left to right = bottom to top, cable numbers as labelled on the custom
marine cable. Note data cable C3 was capped, coiled up and cable tied to the SBE16+.

Concern was raised about potential of the instruments and battery pack knocking into each other and
the connecting cables becoming under tension on deployment or recovery or during knockdowns. The
power cables were taped together in loose coils to avoabgimg and cable pinching where possible.
The components were offset on the wire to reduce the amount of contact between them.

Notes for recovery, do not immediately clean the optical area of the SUNMAlownload the data, do

I WRANIE@Q YSFadaNBYSyid Ay GKS 16 FANARGE GKSy I
per the instructions. Then deploy on post recovery calibration dip. Be aware that the battery pack may

be exhausted at the end dfie deployment. Please check on recovery for any damage to the system
components, particularly cable connections.

15.2.5 Nortek Aquadopp
Recoveries

Twentytwo Nortek Aquadopps were recoveretross themoorings.After recovery the data were
downloaded andhe clock offsets checked (no significant dfiftind, maximum ¥9s). One instrument
(S/N110210n1B4 at 1500mwas flooded (water ingress htilkhead connectgrand the data could
not be retrieved.

Deployments

NineteenNortek Aquadoppsvere deployed Theirclocks were synchronised with GPS time, and new
batteries fitted prior to deployment (alkaline dual packs, nominal capacity 100Wh). A functional check
was performed. They were set to sample every 3600s, with an averaging period(sff@ssetup as

the ones recoveredull setup parametrs in the appendix).

The inductive Nortek Aquadopp meant to be use on the TeleTest mooring (S/N 8465) was found to be
faulty and was not deployed.

15.2.6 RDIBOOKHADCP
Recoveries

Six RDI WorkHorse ADCPs 300KHz were recovered from IB3, IB4 and IB5. Three of them were
recovered flooded:
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Figure39: Missing transducer head on ADCP S/N 20957

Figure 39: Missing pressu
sensor on ADCP S/N 2458¢

Initial inspection of the instruments indicated that there were no issues with any of {firegcseals

and no signs of pinching or damage was found. This could point to a possible cause being a low
pressure leak past the-ongs which then seléeals at digher pressure, once at depth.

Our routine maintenance procedures have remained constant and nothing has changed in the way
these instruments are prepared for deployment. All seals are cleaned, and mating faces inspected
prior to deployment when new battery packs are installed.

The flooding may indicate water ingress past the pressure parigs or the bulk head connector o

rings. These are generally not removed unless there is a problem with them, however this could be
something that is added to our routine maintenance procedin the future, however this in itself
could introduce more potential flooding risks.

Data cards from each of the instruments were removed and dried out before being connected to a
laptop to see if it was possible to retrieve any data, unfortunately no useful data was able to be
recovered.

Figure40 and Figure41 below show flood damage to the pressure housing and the electronics
assembly.
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Figure40: Pressure housing. Figure4l: Electronics assembly

Deployments

Four ADCPs were deployed on IB4 and IB5. Before deployment new batteries were installed, clocks
synchronised to GPS time, and functional tests performed. The setup parameters were:
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The full setup information is available in tA@PENDIX HH

15.2.7 NortekSignatureés5 ADCP

An upward looking Nortek Signature 55 ADCP was recovered and deployed on DY181 in 1000 m of
water on the RockalHatton Bank. The Signature55 is a loagge profiler that uses dual frequency,
55kHz and 75kHz, for both long, coarse resolution profilessaodter, fine resolution. We only use

the 55kHz coarse profile to get full water column data recovery over aytvan deployment period.

Recovery and data download

The instrument head, connected via subconn cable to an external battery pack, was released from its
syntactic buoy frame and plugged in to mains power supply via the 24V DC power converter and LAN
plug socket on the ADCP. Once connection was establistietharADCP was using mains power, the
battery was then removed and serviced. The instrument head was cleaned with soft sponges and
freshwater before testing and redeployment.
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