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Float Float CTD on Deployment Deployment Deployment Seafloor Comments
Type ID# deploy. time (UTC) latitude (DD) longitude depth
(CTD#) (s]D)] (m)
BGC P53865- « no 05/03/2025 -54.31 128.49 4321.7
Argo 24AU00 00:34
1
BGC P53865- | yes, 07/03/2025 -59.99 116.57 4525.7 BGC sampling
Argo 24AU00 | #002 02:30 on CTD
2
BGC P53879- | yes, 08/03/2025 -63.00 104.00 3607.1 BGC JUMBO;
Argo 24AU00 | #003 15:52 bio sampling
1 on CTD
EM- 10834 no 13/03/2025 = NKOMP ®0O | 99.0168 1095 Equipped with
APEX 20:54 microstructur
e
ALAM | 9450 yes, 16/03/2025 -65.3231 99.0038 814 Lowered by
(0) #013 11:59 hand over side
ARVOR | 24DE022 | yes, 17/03/2025 -65.3713 99.099 773
#016 05:05
ARVOR | AI2600- @ no 25/03/2025 -65.1417 99.8922 504 Deployed not
24IT001 10:41 far from cast
#042
APEX 10398 yes, 25/03/2025 -65.3445 99.9667 474 Float
#043 21:36 remained
horizontal
after
deployment;
snow was
heavy so float
shortly
disappeared
APEX 10754 no 26/03/2025 -65.304 99.2665 867 Deployed not
10:14 far from cast
#045; float
remained
horizontal at
surface post-
deployment
and slushy ice
surrounded
float until out
of sight
ALAM | 9451 no 28/03/2025 -65.0667 99.3573 809 Lowered by
(@) 11:29 hand over side

|
111
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EM- 10833 yes,
APEX #054

ARVOR | AI2600- | no
24DE023

APEX | 10342  vyes,

#076

31/03/2025

16:49 -64.0145
01/04/2025 -64.5143
23:24

08/04/2025 -65.783
10:40

100.0205

99.377

95.1358

Ev GU+Wj YcqWmMNMYOOLWs ¢t Wncedag!

GYqUWUqqRcectWnaqgel YW WGaY! a3UqtO
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EWMNZONb

1471

602
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s5c¢t Wl ¢HE VT Ws RaSWl INadcel G! We Eladdd NI RWqAELRIRAHNG aGRLY
q61lW] Yeqkt WaYHRecqRYUWEORNUWUT Ws Raé6 W6 JW 6 RGkt Wal ¢ H
nct qll 13t #e 1R Y dlHMILGNES 10U T Yudopivlille Y HE | qn V1 We Wl RenUYE

Deployed with
crane from
starboard side
Deployed with
A-frame into
puddle
surrounded by
young ice, ~26
mins after
removing
magnet
(between
CTDs #064
065)

Deployed with
A-frame



PKAGS! t RHc O W8 HIWEUYNI ¢ GE! Whl EWNZONb

PG RT 131

N6 JWGI RG¢ 1 ! Whe It qRIY & MUER ILLBHIN $LUAIY GLIHLL 10 dILLENIUVCEE LY # 1 t
5C¢lI GWORI HaGGYOcel W2UNGW ¢ qlll WROJ Y O RIG & @ LUIGU Y § G
nl YaW WGUeqWNaRT I W WAqRYUY WeHI Y W6 WWRYUqRUWUG
Ugqé¢l AQRAEWEGYGUW[ | YU aMESIIUL GHIGH & RN WK G L3651 M0 N § 1J 1
Gt YWRUBWME Wde Y WGI Y2RT JWNUYH ql YGORHAW21JGYHRqRIJY
GYGUWaqYs ¢l T}audarsRILA0MMFapdu M0 @mRG 1 Wn Y1 G+ We Wal ¢ Ut Rak
cl nua! WARRUOWIOUNaWAUT WRUWARY doéyHIG TIW0RIBHE 10 4Lt 16 10 RdpH
cqll WHYaG2GO0WE! T 1 YHOS IHCEMI @Y EE 1 VT LU dlig BV G IRIL 11+
¢l ¢RqUl Rt JWU0e ql RUUqt WetRUAG 2T RUNDW[ Wb We UT WHel HY U
AHlgqs DUUWg6 W ¢ JadnWe U7 Wb dWYGuUWYHWDeUW2Re Wa6 W T Y
QYT DWY nW[ WWn !l Yo Wals¥elgaddd RAW Wa Y WA | 1

qq ¢ < ™ o

OUnY!l qaUcqui! AWs WWIURY2Uqll 37T We Wt 31 R WYNWRY + 2 134
TWGaY! GWU0qWyYnWagd JWRUL q 13da0d1E Vool QUGB XL G GLYFRS SN t13 12048 ReUNALL
ROGEHqUT Wa 6 MG & IYIWHEHEDWe + U7 WgYWHYaGde URBE qllWagé 1J
Tel RUDLWY 3¢ WD el 1par1d et ipsiod IHE d)80) # 6 Wa It qt W6 ¢ T Wa Y WA I W
YGUuUW 21 RUNW@ S W ¢ldl OdsEd LRFYG Aol LA darGlosyd 010Ul 13 0 we o 1 H
qltodh 6 RGVWAY GG Ws W WWRUqI & ¢ dg 18110 ¢le W&IR @01 Bl a) & 10 1L ¥
q 6HIME N @R Mg 6 JW3 UcaWwWrRYAGGeUT Ws et WOYqWl WeT WAH! Wad 13w
NDGRT VI WARY2aT WOYqWAWWT WGGY! UT 1O

[ RDEH 10100 RT U1 10% U 126 & 6 IR B & 10

mnn



PKAGS! t RHc O W8 HIWEUYNI ¢ GE! Whl EWNZONb

PHK¥C gqc W~ ¢ UCI]UCIULJq

GO0WGI WGRGRUCG!I ! W ¢qe s RAGGWHNDWG2 HI Rt 6 13T Waqdél Ya NG Wa
g qaq Gt aool ¢ apclideYedl alysYRU@ Ut og e UT ¢ 1 T LW 29 WGI YHRIT 21 Ut 4
Ynw=w el t o

PNl WUHEIIY

96¢l 1 ¢ttt RUAWAOAW~REG e UAWAIOAWARNUY q AWE oA WAWE #6 IR (
BYUqRUWUqécalWt 6 3anWweUT WRHDW WG NWHE2RqRIJE Wnl Y
T ¢ afert@u U q R 35AMDA Y & WINGIET W o T YV R IOV | g0 SoRNVPERMOY ot MNP d

écUW RTt AWE OW~ RAWARUq Y e i A WE HOIAOA W ca il ¢YFAILLSK LI LIGLESMGA
2000l ¢cAROR! WYNW?2WIU0GecUW] G¢eHRII WaqVYWgHIICUllc JE
§HY 1JI 24 (GG WOIR A ¢ 0 FOA BUdINCY! bH@WOX 1J aq a 1J1
6aqaqGt aool YRIOYI DoNMIONM=Z®0=ZM=Z=] x NMMMNZI M

ne


https://data.aad.gov.au/
https://doi.org/10.1038/s41598-024-81599-1
https://doi.org/10.1029/2022GL100460

SKe!' T 1 YR6WAGRY gl ! W EWNZ OMb

> ! TH6YWJ U B g IEILLM X OMb

NJcl &l RUOT clW~A~c6YUAWseadRWWsc¢c Uttt WUt AW9GcRI WWoeaUNA

S HENE DRz qR2IWJWE=2 GG ¢l !
> IONSKBNT R q R 2 13t

The Hydrochemistry team, referred to as the HydroBox team on the Denman Marine Voyage
(DMV), analysed dissolved oxygen (DO), salinity and maenutrients. Macro-nutrients analysed
were Silicate (SiQ* as Si), Phosphate (P& as P), Nitrate (N@ as N) plus Nitrite (NQ as N)
referred to as NQ, Nitrite (NQ," as N) and Ammonium (N as N).

The HydroBox team provided macrautrient measurements in support of 4 of the 8 science
packages delivered on the DMV: Physical oceanography, Pelagic sampling, Trace metals and
isotopes, and Sedimens. Macro-nutrients, DO and salinity samples were collected and
measured from each CTD cast deployment where samples were taken. The team also analysed
macro-nutrient samples from underway samples (UWY), trace metal rosette (TMR) casts, pore
water from kasten, multi-core sediments and SmithkMclintyre grab (CORE)and phytoplankton
incubation (INC) experiments. In addition to that, the HydroBox team collected and measured
salinity samples (TSG) from the underway system.

SIONKBEJ ! ¢dWe! T1 YR6IUJGRY ql ! Wf UnYl d¢cqRYU
Macro-nutrients, dissolved oxygen, and PortaSal salinity measurements were performed in the
c! T1IY7Y+AWq6IWOETf Agkt WHYUq¢c RUWI R DT WE! T 1 YRSEIJAGRY a

were performed in Dry Lab 1. The HydroBox was set up on Deck 5 aft.
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In-situ pumps were deployed with the aim of quantifying particulate trace metals (pTMs),
particulate organic carbon (POC) and environmental DNA (eDNA) from different depths across
the water column. These data may be used to infer the composition and atteation of sinking
particles to carbon fluxes and identify sources of trace elements to surface waters (such as
sediment resuspension). Particles were sampled from the water column using McLane W-LY,
96c¢GdNUNII WEqe¢ UT W &Y U WA alécidh ¢sOpafides fidm Edye volllditesi G Y s Wn Y
(up to 10,000 L) of seawater simultaneously at a range of depths (pumps are rated to 50a)
The pumps were battery operated, requiring custonmade batteries to provide 36 V per unit.
Each unit held two baffled 142mm filter heads (Multiple Unit Large Volume irsitu Filtration
System, MULVFS) comprising a QMA filter for eDNA and POC analyses and an-atddned 0.2
pum Suporfilter for particulate trace elements.

Six pump units were deployed at three sites. ISP0O1 and ISP03 corresponded with Process Station
1 and 2 respectively Figure 13). No water was pumped across ISP02 filters (due to technical
difficulties with bubblers) and as a result these filters may be considered blank measurements.
Pump units were deployed evenly between the surface 3®n and 500 m. Pumps were
programmed with a minimum flow rate of 4000 ml mirt for 120 min or a maximum sampling
volume of 2000 L (whichever occurred first). Flow meter readings were recorded prior to and
following each deployment, and each unit filtered between 579 772 L of seawater. Pump units
were clamped in series onto a Dynema line during deployment. ISPO1 was deployed from the
starboard aft of the trawl deck, whereas ISP02 and ISP03 were deployed from th&rame which
resulted in a smoother deployment and retrieval process.

The extremely cold temperatures ordeck during retrieval resulted in seawater rapidly freezing
inside the pumps, therefore all pumps were swiftly returned to the heated containerised lab
before disassembly. Once retrieved, pumps heads were removed and angverlying water
removed by sucking through the remaining water using a vacuum system. All filter heads were
transferred in ziploc bags to the trace metal sampling van, and QMA filters were subsampled for
eDNA and POC ahead of Supor filters to prevent rapitegradation of eDNA. QMA filters were
sub-sampled for eDNA in triplicates with a 25mm stainless steel punch and stored in
polycarbonate vials at-80 °C. POC was subsampled using a 10mm stainless steel punch,
stored in well-plates and dried at 60°C for several days before being stored in activated silica
beads for analysis onshore. The remaining punched QMA filter was also preserved in
polycarbonate at -20 °C. Supor filters were left intact and stored in acietleaned 50 mL
polyethylene tubes at -20 °C uwntil analysis at Central Science Laboratories, University of
Tasmania.
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Depth (m)

14

17

21

23

29

TMR1
TMR2
Failed
TMR

Failed
TMR

TMR3
TMR4
TMR5
TMR6

TMR7

name
Bruse Rise E
Bruce Rise
Wi

Denman
Transect 1
Denman
Transect 2
Denman
Transect 3
Denman
Transect 4
Denman
Transect 5

9/03/2025

12/03/2025

15/03/2025

15/03/2025

16/03/2025

17/03/2025

17/03/2025

17/03/2025

18/03/2025

08:07:00
AM
07:27:00
PM

07:57:21
AM
02:19:22
AM
12:14:32
PM
11:55:42
PM
03:10:00
PM

20

(DD)
-63.2897

-63.2930
-65.3036
-65.3136
-65.2869
-65.3153
-65.5047
-65.5841

-65.8487

(DD)
102.4821

97.3320
98.4583
98.5232
99.0085
99.0828
99.2385
99.3382

99.3858

2111.89

1651.81

587.09

621.6

800.02

849.32

674.5

570

833.38
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Preliminary nutrient results for each trace metal rosette cast argresented in Figure 15. Most
casts show a slight depletion of NOx, phosphate, and silicate in surface waters. In contrast,
ammonia and nitrite concentrations are elevated at the surface and decline with depth between
approximately 100 and 150 m. However, some stations exhibitlevated concentrations below
200 m.
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Station Location Latitude Longitude
Description (DD) (DD)

2 CTDO002 BGC Float 2 6/03/2025 23:12 -59.990 116.574

3 CTDO003| BGC Float 3 8/03/2025 12:52 -63.000 104.000

6 CTDO004 Bruce Rise W 12/03/2025 16:12 -63.2831 97.305

8 CTDO005| Denman Front W | 15/03/2025 03:53 -65.3036 08.4583

13 CTDO011 Denman Glacier = 16/03/2025 00:49 -65.321 98.901
Front

14 CTDO012 | Denman Glacier | 16/03/2025 06:09 -65.287 99.010
Front

17 CTDO015 Denman Glacier = 16/03/2025 23:46 -65.326 99.081
Front

21 CTDO019 | Denman Glacier | 17/03/2025 10:36 -65.505 99.238
Front

23 CTDO021 Denman Glacier = 17/03/2025 22:09 -65.587 99.336
Front

29 CTDO027 Denman Glacier | 18/03/2025 13:35 -65.842 99.386
Front

34 CTDO029 Denman Transect 22/03/2025 13:15 -65.327 99.544
3

38 CTDO033 | Denman Transect| 23/03/2025 06:34 -65.236 99.200
3

39 CTD034 Denman Transect 23/03/2025 10:40 -65.185 99.064
3

40 CTDO035 Denman Transect| 23/03/2025 14:00 -65.155 99.884
3
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TMR17
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TMR20
CTD082
CTDO087
TMR23
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TMR25
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Denman Transect
4

Denman Transect
4

Denman Transect
4

Denman

Process Station
#1
Denman

NE Shackleton #1

Shackleton
Iceshelf Front
Shackleton
Iceshelf Front
Shackleton
Iceshelf Front
Shackleton EW 2

Shackleton EW 2
Shackleton EW 2
Shackleton
Shackleton NS
Process Station 2
Shackleton NS
Shackleton NS
Shackleton NS
Shackleton NS

Continental
slope
Seamount

ELWNZ OMb
24/03/2025 | 06:10
24/03/2025 | 08:57
24/03/2025  22:15
26/03/2025 | 21:31
30/03/2025  14:39
1/04/2025  02:59
4/04/2025  19:25
5/04/2025 | 7:13
5/04/2025  13:27
6/04/2025 | 22:06
8/04/2025  04:12
8/04/2025 | 09:14
8/04/2025  12:17
8/04/2025 | 19:13
10/04/2025  14:29
12/04/2025 | 05:50
12/04/2025  17:22
14/04/2025 | 08:30
15/4/2025  11:27
15/4/2025 | 15:05
20/4/2025  19:04
241412025 | 3:48

2T

-65.107

-65.117

-65.145

-65.281
-64.502

-64.375
-64.840
-65.233

-65.180

-65.102

-65.795
-65.783
-65.791
-66.021
-66.205
-66.022
-65.945
-65.791
-65.441
-65.299
-63.954

-60.587

99.227

99.361

99.563

99.326
99.999

99.745
94.129
95.660

95.425

95.147

95.012
95.136
95.263
94.666
95.314
95.200
95.442
95.427
95.513
95.513
97.216

101.219
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Continental shelf (western region)
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