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Fig. 1: Cruise track (yellow line) and stations of RV SONNE cruise SO289
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Objectives

The main scientific aim of cruise SO289 is to determine the distributions of trace elements
and their isotopes (TEls), quantify their sources from the four major ocean boundaries
(rivers, atmosphere, exchange with sediments, ocean crust), and determine their
biogeochemical cycling and relationships to large scale ocean circulation along a cruise
track in the South Pacific Ocean (SPO).

The major questions that we will address on cruise SO289 are:

1. The S Pacific gyre is ultra-oligotrophic with low concentrations of nitrate and the micro-
nutrient Fe, and low to medium phosphate concentrations. What are the proximally limiting
or co-limiting micro-nutrients for surface water microbiological processes in this region? How
are micronutrients and nitrate supplied to support surface ocean productivity in the SPO?
2. Intermediate and deep water masses in the SPO upwell to the south and north to supply
micronutrients to the Fe-starved Pacific sector of the Southern Ocean, and the productive
Equatorial PO. The Fe/N ratios in these waters are very likely below those required by
phytoplankton communities in surface waters, but in terms of the total Fe supply to the
surface ocean, these waters play a fundamental role in setting surface productivity. Which
processes control the concentration and distribution of micronutrients in intermediate and
deep waters in the SPO, and therefore ultimately the supply of micronutrients to the remote
surface waters?

3. The sources, sinks, and internal cycling of TEls, including micronutrients, in the SPO are
poorly understood despite its importance for the global cycling of nutrients and carbon.
Which processes control the fluxes, supplies and cycling of TEIs?

4. Hydrothermal vents along the East Pacific Rise provide large deep water Fe inputs. What
are the stabilisation mechanisms of vent derived Fe, and what is the length scale of the Fe
plume?

5. The flow of the hydrothermal tracer *He suggests potentially substantial transport of
hydrothermally derived TEls to the Southern Ocean. Does this transport mechanism form
an important supply route of Fe, and other TEls such as Zn, to the Fe limited S. Ocean?

6. The Maipo is an important Chilean river flowing into the SPO. What are the TEI inputs of
this river reaching the open ocean and how are they distributed by ocean circulation?

7. Are the Chilean shelf and slope system important sources of Fe and other elements to
the SPO?

8. How does large scale ocean circulation affect the TEI distributions in water masses in the
deep SPO? Is the advection of water masses from the Southern Ocean reflected in their TEI
distributions, which would allow more reliable application of certain TEls (Nd/Hf isotopes,
REESs) as paleo circulation tracers recorded in sediments?

We have the following major goals that we want to achieve for the proposed cruise:

Obj 1.: Determine the distribution, as well as the physical and chemical speciation of TEls,
including micronutrients (such as Cd, Co, Cu, Fe, Mn, Mo, Ni, V, Zn, Cr), non biologically
essential elements (such as Al, Pb, Hg, Ti, Zr, Hf, Nb, U, W and REEs (Rare Earth
Elements)) and a range of isotope systems (including Nd, Hf, Pa/Th, Ra, Pb, Fe, Ni, Zn) in
high resolution full-depth profiles.

Obj 2.: Quantify the fluxes of these TEIls and micronutrients to the ocean from the four ocean
boundaries: atmosphere, continent, ocean crust and sediments and assess the role of
physical and chemical speciation of TEls for their fluxes from the different sources.

Obj 3.: Assess, using chemical tracers and physical oceanography, the mixing and advection
of these TEls away from their sources into the ocean interior, and upwards into the surface
ocean.

Obj 4.: Explore the relationship between macro- and micro-nutrient concentrations and
fluxes, ocean productivity, nutrient utilization and limitation, diazotrophy, and the nitrogen
and carbon cycles.



Narrative

Scientists and technicians travelled from their home laboratories to Valparaiso (Chile) to join
RV SONNE on February 17, 2022. A group of GEOMAR scientists and technicians had
travelled already on February 14 to arrive earlier in Valparaiso to unload containers and set
up the equipment for the cruise. Unfortunately, the port of Valparaiso was not able to handle
containers for the SONNE. All the cruise participants of SO289 were transferred by Pilot
boat to the vessel in the Bay of Valparaiso on the morning of February 17 while the Agency
managed to get us a berth in Talcahuano, a port 2 days sailing south from Valparaiso. We
arrived in Talcahuano on February 19, and commenced with the off-loading of containers of
the previous two cruises, before we loaded the 6 containers for SO289 plus the supply
containers for the cruise. The GEOMAR trace metal clean winch container with a new cable
guiding deck block and our clean container for filtration were installed. The CTD sensors,
UVP and other instruments were installed as well as the set-up of the laboratories.

With a delay of 4.5 days we sailed in the evening of February 22 with moderate wave
conditions in the coastal waters off Chile and started sampling surface waters on February
23 with our trace metal clean tow fish for trace elements and biological variables at the first
station in the outflow of the Maipo River. This sampling activity using the tow fish continued
until we reached New Caledonia, but was halted for a few hours prior to reaching the
international waters outside the Chilean EEZ on February 28. In addition we halted the
sampling from the tow fish whilst in the EEZ of French Polynesia from March 18 to 23 and
whilst in the EEZ of New Caledonia after April 4.

The surface waters were sampled for nitrogen fixation, nutrients and trace elements to
establish the rates of nitrogen fixation, types of diazotrophs present (using nifH gene
analysis), and the chemical environment of the diazotrophs. Nutrients and trace elements
were sampled typically every 3 hours when steaming, and also upon arrival or departure at
stations. The tow fish was deployed throughout the cruise and only taken out of the water
for inspection once or twice. The ship’s ADCP and TSG were operated whilst the vessel was
in international waters. In addition, we sampled for aerosols. The aerosol collector was
placed on the top deck of the Sonne and filters changed every 48 or 72 h.

We have been deploying 2 different CTDs (titanium GEOMAR CTD and stainless steel
SONNE CTD) and also a set of 11 in situ pumps. The titanium GEOMAR CTD is operated
by a dedicated winch system with a Kevlar cable, thereby preventing contamination of the
samples during the sample collection. The deployments of the CTDs have been successful.
The deployment of the in situ pumps was also very successful and greatly contributed to the
success of the cruise.

At each station we sampled the full water column with the titanium GEOMAR CTD for
contamination prone variables (GEO-CTD), and using the stainless steel SONNE CTD for
less contamination prone variables, including isotopes like Nd (SS-CTD). An additional
titanium CTD (BIO-CTD) was deployed daily to about 300 m depth for collection of samples
for biological variables. Biological rate experiments of nitrification and di-nitrogen fixation
were conducted using the water from the titanium CTD (and also tow fish). Phytoplankton
resource limitation experiments were conducted in the ship-board laboratory and also in
incubation tanks on the aft deck.

We sampled a total of 44 stations on SO289, and 14 were so-called superstations. At the
superstations, we deployed an additional SS-CTD for the collection of additional waters for
isotope measurements. In addition, at the superstations we deployed up to 11 in situ pumps
on the stainless steel wire of the SS-CTD. The pumps and SS-CTD deployment occurred
simultaneously. This operation saved us 4-5 hours at each superstation, thereby making up
for lost time for the delayed departure in Chile. The stainless steel wire of the SONNE was
clean and released few particles. The freshwater rinsing system of the cable facilitated a
clean CTD wire.



The in situ pumps were used to collect particles for geochemical and biological
investigations. Particulate Th isotopes (Th 234) obtained from the filters of the in situ pumps
were measured on-board. In addition, a Mn cartridge was placed on a number of the in situ
pumps, which allowed for the collection of long-lived Ra samples. We also sampled the
Niskins from the SS-CTD for helium isotopes which we will use as a tracer of the
hydrothermal fluid inputs to the ocean. Helium is a conservative tracer and allows us to
follow the plume and determine the fluxes of elements.

The first station on February 23 (2022) was conducted in the bay right in front of the outflow
of the Maipo river. The GEOMAR titanium (Ti) CTD with OTE Niskin bottles worked well, as
did the stainless steel (SS) CTD from the SONNE.

The first 4 stations were conducted in waters with depths of less than 2500 m, and therefore
took only a few hours to complete. Also the distance between the stations was short with
only a few hours steaming between stations. Therefore, the ship had to wait on occasions
at a station prior to the start of sampling activities, as the samples from the previous station
had not yet been processed. We reached our intended latitude of 32°30 S at station 5, with
the intention to follow this until New Zealand waters. Following station 7, the depths were
about 4000 m, and steaming distances about 12-15 h, which allowed good time for sample
handling and also sleep between stations.

Our last station in the EEZ of Chile was on February 28 (station 10), and the next station
(station 11) was in international waters. All further stations were sampled in international
waters, as we shelved our plan to work in the EEZ of New Zealand. Station distances were
2 or 3 degrees (longitude) in the region between the Chilean EEZ and the East Pacific Rise.
The stations in the region of the East Pacific Rise were occupied at shorter distances (down
to 1 degree) and we also moved 1 degree north to 31°25 S at station 17 in order to sample
the hydrothermal plume, and we sampled a hydrothermal system right above the East
Pacific Rise at 111°59 W, 31°25S (station 22).

Sailing west from the East Pacific Rise, we turned to sampling stations at a 3 or 4 degrees
distance along 31°25S. Station occupation continued until station 32 on March 18, following
which we sailed to Tahiti for a medical evacuation of a crew member. We returned to
international waters to the south of French Polynesia on March 23, and occupied station 33.
The diversion to Tahiti took about 5 days, and we decided to follow a cruise track that was
even more northerly (26°10S) with a station spacing of 4 degrees in order to save steaming
time on our way to New Caledonia. The transect allowed us to sample in the international
waters between the EEZs of New Zealand and Tonga. The narrow gap between these EEZs
allowed us to sample the Kermadec-Tonga Trench (station 39) and also an underwater
volcanic system on the ridge (station 40). The last 4 stations of cruise SO289 were
conducted in the South Fiji Basin, which is impacted by hydrothermal inputs in addition to a
range of inputs from continental run-off and sediments. The last station (station 44) was
occupied in the early morning of April 4. Following this station, we started packing up and
loading our containers. The weather in the study area has been kind and we have not lost
any station time as a result of poor weather but then a threat of a tropical cyclone forced us
to pack swiftly and allow us to unload the container in the port of Nouméa on April 8, before
flying home on April 9.
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Fig. 2: Cruise track (white line) for SO289 with standard stations as white dots and superstations as orange
dots. Brown dots are volcanoes and black triangle hydrothermal vent fields. Bottom: stations positioned on a

bathymetry map. Figure by Chris Galley.
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Station List

ISP = in situ pumps
SS CTD = SONNE stainless steel CTD

Ti BIO CTD = GEOMAR Ultra Clean Titanium CTD for biology

Ti GEOCHEM CTD = GEOMAR Ultra Clean Titanium CTD for geochemistry

Stst;?n Device Operation E;/nedn'EriDn?;e CoEéfr?etnt Latitude | Longitude D(erg;ch
1| S0289_11 ig:22249422/23 ET%EO_BIO 22,455' s 91;,1741' W 108
0 S0289 0 Underway-1 ig:z32(;9122/23 ADCP start ggo 454'S %170 43 W 109
0 S0289 0 _Underway-2 ig:z32(;9422/23 EM122 start ggo 454'S %170 45' W 117
1| S0289_1-2 ig:zozeg:ozzsgza SSCTD 225454' s 2;,17042' W 111
0 | S0289_0_Underway-3 | 59°2/92/23 | TF 325239, S %,15568, W 112
2 | S0289 21 32:202(;?425/23 ETGDEO_BIO_ 82,403' s %,1514' W 162
2 | s0289 22 S 010 | SSCTD osa12s |aopigw | 163
3 | S0289 31 S0p0:09 | TIBIO-CTD 255042' s 21,1;40' W 840
3 | S02893-2 oot | SSCTD 255035' s 21,1;33' W 832
3 | S0289 33 ﬁ:zzzel?zzzim TiGEO CTD ggo:sg s 21,1;31' W 833
4| S0289 41 i2:2027/:0122/24 SS-CTD 225394' s 22,1;32' W 1749
5 | S0289. 51 ig:z327/:c)425124 SS-CTD 235954' s gg,ls;oe' W 2449
5 | S0289 5.2 202210224 | TiGEO CTD SST% s gg’ls;o W 2450
5 | S0289 5-3 202210225 | sscTD +15P SST% s 25’1502. W 2450
5 | S0289 5-4 2022/02/25 | TiBIO-CTD 255966, < 25,15;10' W 2451
6 |S0289 61 2022102125 | tiGEO CTD ggjoo s 2;?515. W 5488
6 | 50289 62 Ty | ss-CTD ggjooz' s ?1;,25590' W 5486
6 |S0289 63 20e2/0225 | timocTD 335998, < 2;,2;95, W 5486
7 | so289 7-1 2922102126 | iGeo CTD 335985, < 2;?502' W 4060
7 | S0289_7-2 Soris | SSCTD %;98' s ?1;?;97' W 4062
7 | so289 7-3 2022102126 | TiBIO CTD 3(2):7002' < %g’%, W 4060
8 | s0289 81 202210226 | TiBIO CTD 2(2;00 s 32,6539- W 3887
8 | S0289.8-2 32:222é9023{26 SSCTD 2(2;006' s 22,6(;26‘ W 3881
8 | s0289 83 202210227 | TiGEO CTD 2(2;002, < 22,6(:29' W 3885
8 | s0289 84 202102127 | sscTD +1sP 2(2;000, < ggﬁ;ﬂ. W 3886




T e [ o [Tows [ |
9 | S02899-2 Potssy | SSCTD 255999' s 83,9575' W 4030
s Toomwss | naroc | e || o
10 | s0289_10-1 200210228 | timocD 2;5876. < 23,1550- W 3084
10| S0289_10-2 oo | sS-CTD 23?884' s gg,ls;sm W 3992
10 | S0289_10-3 202210228 | TiGEO CTD 23?890, < ggg oW 3992
11 | s0289_11-1 202210801 | Timo CTD 255015, < 83:5526. W 3840
o o [ (o [ [Bgn |
11 | S0289_11-3 202210301 I mieO CTD 235015, < 835531. W 3841
12 | s0289_12-1 2022109192 | TiBIO-CTD 255868, < 28,75:6 W 3713
o [somns [ BE oo B |Bogy |
12 | s0289 12-3 20221002 | tiGEO CTD %;377, < 28,75;70' W 3720
12 | s0289_12-4 200210902 | ssCTD +1sP SST%O, < 28,75;95' W 3712
13 | s0289_13-1 33?220/?533{03 Ti BIO CTD 23?010' < gggoo W 3611
13 | S0289_13-2 333249237/03 SS CTD 25?998' s gggoo W 3612
13 | S0289 13-3 igizzlf’%% Ti GEO CTD 255001, < gg?;%, W 3612
14 | s0289_14-1 32:2223/913504 Ti BIO CTD 335977, S 88’4(;50, W 3928
o oo [ (s | epe [Sogw | 5
14 | S0289_14-3 2922195104 | TigEO CTD %?978, < 83“550. W 3926
15 | S0289_15-1 202210504 | TiBIO CTD gg?oz s 83,70(’ oW 3850
o [z [ (s | ome [ Srew |
15 | S0289_15-3 202219995 | TigEO CTD ggjoog' < 83?55 w 3857
16 | S0289 16-1 ig:2527/9132/°5 Ti BIO CTD ggjom' < ég?gz W 3742
PRESVRE - AP TRNE T
16 | SO289 16-3 38:2521’?134{05 Ti GEO CTD 335010' < 38%’15, W 3745
16 | SO289_16-4 32:2321’?337/05 SS CTD + ISP ggjoor < 38%’12, W 3748
17 | so289_17-1 52:2324?035/06 TI BIO CTD ggeso' S 28,2;25. W 3564
o o B [son | ege | |
17 | s0289_17-3 207210396 | migEO CTD 25652, < éggﬂ W 3564
18 | S0289_18-1 202219997 | mimio cTD 25829, < 38%06. W 3403




18 | S0289_18-2 T32016 | SSCTD y5832's |oooozw | 0L
18 | S0289_18-3 20a20307 | iGeO CTD 2;?816, < 38%’09, W 3404
19 |s0289 19-1 202210398 | miBIO CTD 2;’79 s égz%, W 3114
19 | s0289_19-2 202210908 | sscTp +1sp 2;’793, < égz’%, W 3114
19 | s0289 19-3 200210308 | ticEo €D 2;’793, < égz%, W 3114
19 | S0289_19-4 2022109198 | ss cp 2;?798, < 28,79092' W 3113
20 | 0289 20-1 204210808 | TiBIO CTD 25808' < 33?501. W 2670
20 | $0289_20-2 32605 | SSCTD pe1rs |oooiaw | 2667
20 | s0289 20-3 202219999 | TiGEO CTD géj’sﬂ, < éé?ooﬂ. W 2678
21 | s0289 21-1 200210599 | TiBIO CTD 235039, < éé’lgﬁg. W 2703
22| 50289 221 Toaras . | sscTD ggsze' s éé,lsjﬁz' W 2382
22| S0289_22-2 Sos00p | SSCTD 25823' s éé,ls:m' W 2387
22 | s0289 22-3 gg?lzé?sséog TI GEO CTD 225815' S éé,lggg, W 2387
22 | s0289 22-4 32:2022/?03509 CTD + ISP ggsle' S éé,lggz, W 2385
23 | S0289 23-1 2022109110 | timo cTD 2;?78 s éé,‘gm, W 2920
23 | 0289 232 Tars0o | SSCTD s5re8s |oooisw | 2910
23 | 0289 23-3 52:2325/913510 TI GEO CTD gé}gg, S (1)3’4(;13, W 2918
24 | 50289 24-1 202219911 | miBio CTD 225808, < (1)(13%25, W 3312
24 | 50289 24-2 20229911 | sscTD +1sP 225813, < (1)(13%12, W 3312
24 | 50289 24-3 2002031 | TicEO CTD 22580 s (1)(13%08, W 3314
24| S0289_24-4 Tosasa | SSCTD 25806's | ooooow | 315
25 | 50289 25-1 1219812022 | 11810 CTD 25792- < 83%’07. W 3719
25 | S0289 25-2 éé{ gg/ 2022 | 55 cTD ggso@ < ééi;gs. W 3719
25 | S0289 25-3 ié’ 82/ 2022 | 1i GEO CTD 35798' < 33?0007' W 3719
26 | SO289_26-1 1319812022 | i Bio CTD gé;g s ég,lggs. W 3676
26 | S0289 26-2 égl gi’ 2022 | s5.cTD 3;5795' < észa,lgaa?' W 3679
26 | S0289 26-3 égl gg’ 2022 | 11 Geo cTD 35800' < ég’zof’o o 3677
27 | S0289 _27-1 ;g/ gg/ 2022 | 1i Bjo CTD g;}w < 3(2)?(;03, W 3848
27 | s0289_27-2 13/08/2022 | ss-cTD 25769' < 3(2)%13, W 3849
27 | s0289 27-3 1410812022 | 7i GEO CTD %5767, < 3(23%02, W 3839




28 | s0289 28-1 120302022 | 11B10 CTD 2;?800, < 3(2)?001 w 3705
28 | s0289 28-2 1910312022 | ss cTD 2;?795. < 33?0010' W 3764
28 | SO289 _28-3 1a03/2022 | 11 GEO CTD Séisor < égz%. W 3753
28 | SO289_28-4 11052022 | ss CTD +15P Sé}%' < égz%. W 3690
29 | S0289 29-1 ig’ gf/ 2022 | 11 gio CTD 2;?816, < ég,loo W 4250
20 | 50289 29-2 1o/03/2022 | ss cD 25813, < 38’1530. W 4248
20 | 50289 29-3 15/03/2022 | 11 GEO CTD ggsor < 38’1523. W 4250
30 | S0289_30-1 1970312022 | 11810 CTD %;93- < 38,4(;05' W 4172
30 | S0289_30-2 190902022 | ss cTD 225798, < 38’4501. W 4167
30 | S0289_30-3 100302022 | 7i GEO CTD ggso s égfggg W 4184
31 | S0289_31-1 1712302022 | 11810 CTD 22}97, < 23,75;90' W 4348
31 | 0289 _31-2 g/ (2)8/ 2022 | 55 cTD 2;?80 s 23,75;)98‘ W 4349
31 | 0289 _31-3 g{gf’ 2022 | 1 Geo cTD 2;?798, < 23,75;)95‘ W 4348
31 | S0289 31-4 g/ 83/ 2022 | 55 cTD + ISP 2;?809, < égzg o 4345
32 | s0289 32-1 1o/93/2022 | 11810 CTD 22;79, < égggg. W 4665
32 | s0289 32-2 ig{ 8?’ 2022 1 55 ¢TD 225789' < égg%. W 4663
32 | S0289 32-3 ;g{g?’ 2022 | 1i GEO CTD ggsoz' S égg%, W 4663
33 | S0289_33-1 23/09/2022 | 11810 CTD igj)lSZ' < (1)3’2510. W 4658
33 | S0289_33-2 230302022 | ss cD igj)lQl' < (1)3’2509. W 4654
33 | S0289_33-3 230972022 | 7i GEO CTD igilsg' < (1)3’2510. W 4661
33 | S0289 334 29/09/2022 | ss CTD + ISP igj’w?, < ég’lggg. W 4656
34 | S0289_34-1 2o/09/2022 | i8I0 CTD igjllz' < éggﬂ. W 5087
34 | S0289_34-2 ég{ gg/ 2022 | 55 cTD igj’m?, < égi;m. W 5091
34 | S0289_34-3 32{22/ 2022 | 1i GEO CTD igjlll' < égi;z w 5094
35 | S0289 35-1 ég{ 03/2022 | Bio CTD igjzos' < ég?s;e?' W 4952
35 | S0289_35-2 ég{ gg’ 2022 | 55 cTD igjzo s ég?g%. W 4959
35 | S0289_35-3 égfgil 2022 | 11 Geo cTD igjl%' < ég?;%, W 4954
36 | S0289_36-1 S;/ 83’ 2022 | 1iBio CTD igil%, < égi;?s, W 5606
R Gl T
36 | S0289_36-3 270802022 | 1i GEO CTD ig?l%, < égf’g%. W 5606




36 | S0289_36-4 270812022 | 55 CTD + ISP 58?197, < égg%. W 5607
37 | so289 37-1 28/08/2022 | 11BIO CTD 585206, < 38%’2 o 5477
37 | So0289 37-2 28/08/2022 | ss cTD igilg s 38%05. W 5509
37 | 50289 37-3 28032022 | 11GEO CTD 585213, < 38%’29, W 5473
38 | 50289 38-1 2510812022 | 11BIO CTD 585202, < 33?503, W 5192
38 | S0289_38-2 2o/08/2022 | ss cTD igjzoS' < 33’2505. W 5446
38 | S0289_38-3 29/03/2022 | 11GEO CTD igjzoz' < 33’2503. W 5192
BT N
39 | 0289 39-1 So/93/2022 | 11810 CTD ng’g%, < g?;gz W 7681
39 | S0289_39-2 Jo/08/2022 | ss CTD + ISP igiooz < g"r’;%. W 7680
39 | S0289_39-3 30082022 | 11 GEO CTD 385999, < ;;5;92. W 7688
40 | SO289 _40-1 8411{ g?’ 2022 | 1i GEO CTD ég o1 S %,75;)97, W 526
40 | S0289_40-2 gé/ (2)2/ 2022 | 1 Geo cTD ég o5 S %,75;)98, W 526
40 | S0289_40-3 %’ (1)2/ 2022 | 11 g0 CTD ég;m, < ﬂ,?c:oz' W 527
41 | s0289 41-1 fé’ Zg/ 2022 | 1igio cTD 221)93, S 411;?;93. W 2353
41 | SO289 41-2 f;/ gg/ 2022 1 55 ¢TD 42125093, < 411;?;91' W 2356
41 | SO289 41-3 gi’ 22/ 2022 | 11 GEO CTD 42125090' S 411;?;95' W 2350
42 | s0289_42-1 910812022 | 1iBI0 CTD 42125101' < égg%. c 3763
42 | S0289_42-2 01042022 | cTD-ss 225106, < 252;’87. c 3761
42 | S0289_42-3 91992022 | 11 GEO CTD 4212509 s éggss. c 3760
42 | S0289_42-4 0U/0%12022 | ss cTD +15P 4212?09 s 252;83. c 3763
43 | S0289_43-1 9210812022 | TigI0 CTD 4212?218, < ;;?2;73. - 4492
43 | SO289 43-2 o gg/ 2022 1 55 cTD 4212?11 s gi;m. - 4488
43 | s0289_43-3 gg{gg/ 2022 | 11 Geo cTD igjogg' < %%’03, - 4507
44 | SO289 44-1 22/ gg/ 2022 | 1igio CTD 42135979, < églg o e 3396
44 | 0289 44-2 22/ gg/ 2022 1 55 ¢TD 335979, S églg 3 e 3407
44 | 0289 44-3 22{ gg/ 2022 | 1 GEO CTD 4213?977' S églg 3 e 3317
0 S0289_0_Underway-4 2?@3/2022 4213:7972' s ég,ls;m' E 0






