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Deep-Sea Group
= AWI Long-Term Ecological Research site HAUSGARTEN
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WSC: West Spitsbergen Current
EGC: Eastern Greenland Current
RAC: Return Atlantic Current
YB/SB: Yermak/Svalbard Branches
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T. Soltwedel

since 1999
17 stations
1000 - 5500 m

bathymetric and
latitudinal transect

repeated sampling

continuous sampling
and measurements

visual observations

experimental work

AV
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Deep-Sea Group
= |nstruments used at LTER HAUSGARTEN

(KDM & Medieningenieure Bremen)
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Vehicles

AUV PAUL

= Model: BF-21

= Purposes: Research, pelagic and benthic
* Maximum Depth: 2444 / 3000 m

= Length: 4 -6 m depending on payload

* Weight in air: 500 / 600 kg

= Endurance: 8:26 h /47.7 km

= Speed: Up to 4.5 kts

AUV SARI

= Model: BF-SandShark

= Purposes: Training, Education, Development
= Maximum Depth: 200 m

= Length: 51 —-120 cm depending on payload
= Weight in air: 5 — 15 kg / Man-Portable

= Endurance:4h /10 km

= Speed: Upto 2 -4 kts
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Vehicles
= PAUL

Benthic
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Vehicles
= PAUL

= Pelagic

*
ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG



Vehicles
= PAUL

Pelagic

ADCP Nitrate Sensor Dissolved Oxygen Sensor
PAR Sensor (not visible)

/

Microstructure Probes

/

B

. // -'\

| _— sample Collector

Microstructure Probes

CTD
CDOM fluorometer

Payload Control Computer (not visible)

Chl. a fluorometer
(not visible)
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Vehicles
= PAUL

= Pelagic
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Vehicles
= PAUL

= Pelagic

&

-3m

-50m

\

Chlorophyll a concentration:

e
-

> 2.5 pg/l
> 4.0 ug/l

/

Ascend path during Float maneuver

10 m thick melt water layer

I

(salinity < 34.5 g/kg)

-

> 358/kg

Salinity

< 35¢g/kg

Float Maneuver:

Thruster deactivated

-> Vehicle ascends slowly

-> Little disturbance of surface
water stratification

-> High resolution vertical profile

Repeated Floats for 3D investigation

Dive in Arctic Marginal Ice Zone:

-> Chlorophyll a as tracer for phytoplankton
and marine primary production

-> Almost synoptic, volumetric investigation
of phytoplankton standing stock

-> “Patchy” distribution of
phytoplankton along ice edge
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Vehicles
= PAUL

=  Benthic

Benthic
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Vehicles
= PAUL

Benthic

Camera

Payload Control Computer

Sonar Electronics

Fwd. Strobe

Sonar Transducer
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Vehicles
= PAUL

Benthic
=  Sjde-Scan-Sonar

R A T I U T l [ O Y ™ Y I e -
30 27 24 21 18 15 12 3 6 9 12 15 18 21 24 27 Survey
Time/Date: 00:06:10.703Wed 1 Jan
Elapsed Time:  00:05:58
File: 2019JUND4_0001.sdls
Navigation
Latitude: 37°13.9867'N
Longitude: 76° 29.8381'W
SO0G: 220kt
CoG: 305.22¢
Heading: No Data.
Fathometer
Alttude: No Data.

SonarDepth:  NoData
WaterDepth:  NoData

No Data
Orientation
SonarHeading: No Data
Sonar Roll: No Data.
Sonar Pitch: No Data
Layback
X No Data
4 No Data
w | AL @A - — P Cable Out No Data
[t @ v X & pon | Bl e
‘ I | Reading: No Data.
18 15 12 30 |[Navigation Plotter x

INFlIHR]R X

TN

" 205250 W

Synced PORT: 1200 kHz Range 30.0 m Delay: 0.0 m STBD: 1200 kHz Range 30.0 m Delay: 0.0 m

76" 2975T4W

/57 vss2e -
Image Adjustment Window

PORT: 600 kHz | Range 30.0 m Delay: 0.0 m | STBD: 600 kHz | Range 30.0 m Delay: 00 m | GPS Status | STOPPED
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Vehicles
= PAUL
=  Benthic
= Stills-Camera 45m

Image Area: 12.15 m2 || Pixel Resolution (mm/pixel): 1.1
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Infrastructure
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What’s my job?
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Payload development

1. 3m Altitude
2. 4.5m AltitUde 5 degrees and, are ata

4. LED Panels at 75° and 82°

The images below show the light output when the LED panels are at 75 and 82 degrees at distances of 3m, 4.5m and 6m from the seabed.
=

* Light modelling

output for Camera
W is 5.25 W/m?

Average light output for Camera Average light output for Camera Average light output for Camera
field of view is 5.29 W/m? field of view is 1.83 W/m? field of view is 1.12 W/m?
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Payload development

* Light modelling
* Mechanical payload design
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Payload development

Light modelling
Mechanical payload design
Electrical payload design

M12 A1000 ‘
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Payload development

[T Zeichen
| 2 Innendurchmesser der Schale d 527
| 3 inkrement n 05
| & Tensile Lap Shear P [N/mme] 16 750
| 5 Lange derKlebeschicht 1 254 15696 1D 527
| & .
| 7 Flache eines Inkrements  an 58.4065708 1 .
| & zul. Scherkraft pro Inkrement Fn max 93.4505132 /

s fon Strob ¥
|0 ,/
| 11 inkrement untere Grenze  Inkrement obere Grenze Zentrum des Inkrements  Bogenma®  Y-Koord.  max. Moment / Inkrement max. Moment /
|12 Mn max M max Orehpunit
13 17 M [rad] [mm] [Nm] [Nm]
|14 [} 025 000436332 1149732 0.107443045 5643.471187
|15 05 0.75 001308997 34491084 0.322320953
|16 1 125 002181662 57482222 0537174315 Lul gt pro Inkrement
|17 15 175 003054326 80468982 0.751986769 M max
3 2 225 003926991 10344961 0966741957
|1s 25 275 004793655 12642237 1181423523
|20 3 325 00567232 1483855 1396015118
N 35 575 006524985 17.233725 1610500404 Gewichtskeaft durch Section Strobe
B 4 425 007417649 19527587 1.824863042 und Section Thruster
E 45 475 008230314 21819963 2.039086711
|24 5 525 009162979 24.110677 2.253155094
|25 55 575 010035643 26.399554 2.467051892
|26 5 625 010308308 28685422 2.680760813
|27 65 675 011780972 30971104 2.894265585
3 7 725 012653637 33.253428 3.107549947
E 75 775 013526302 3553322 3.320587657
El e 225 014308966 37.810306 353339249
El 85 875 015271631 40.084512 3.745918242
|32 9 9.25 016144296 42355666 3.958158728
El 35 275 01701636 44523594 4170087785
|34 10 1025 017889625 46888124 4381719273 Inkrement
[ 35 105 1075 0.18762289 49.149083 4.593007076
|36 1 1125 019634954 514063 4803345103
|57 15 1175 020507619 53659601 5014517292
E 12 1225 021380283 55908317 5.224707605
El 125 1275 022252948 58153774 5434500037
|40 13 1325 023125613 60394303 5.643878611
|41 135 1375 023998277 62630233 5852827381
|42 14 1425 0.24870%942 64861393 6.061330436 £
|43 145 1475 025743606 67087613 6.269371837 €
|42 15 1525 026616271 69.308725 6.476935922 E=
[ 45 155 1575 0.27488936 71524559 6.684006702 £
|46 16 1625 0283616 73734345 6.89056847 3®
|47 165 1675 029234265 75939717 7.096605494 E 5
|42 17 1725 03010693 78138705 7.302102084 H /
|4s 175 1775 030973594 80331743 7507042591 ]
|50 18 1825 031852250 82518663 7.711411407 t /
|51 185 1875 032724923 84699299 791519297 < s
|52 18 19.25 0.33597588 86.873485 B8.11837176 £
|53 185 1975 034470253 89041055 £320832304 o » - o - P
|54 2 2025 035342917 91201845 8522859178 Winkel

55 205 2075 036215582 93.355689 8.724137002
Lss 21 2125 037088247 9550242 202475045
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Task 2.4

Payload development
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m Task 2.4

Payload development

L. Frommbhold
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Launch and Recovery Design
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Launch and Recovery Design
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Sensor implementation
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Infrastructure development
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Expeditions

Topics which benefit from the use of AUVs

Deep-Sea Ecology and Technology:

Physical-biological coupling at the Ice edge

Ecology at frontal systems

Sub-mesoscale processes in and below the euphotic zone
Stratification near the surface

Foto-mosaicing (distribution of species, garbage, etc.)

T. Wulff

Physical Oceanography:

. Mixing processes in the marginal Ice zone

. Mixing processes in the Denmark Strait

. Processes under shelf ice of Filchner-Ronne ice shelf
. Physic at frontal systems

. Polar front in the Fram -Strait

Sea Ice-physics:

. Ice thickness observations

. Light observations under the Ice
. Under Ice topography

. Ice formation processes
Marine Geochemistry:

. Methane and CO2 seeps (off Svalbard, in the North and
Baltic Sea)

Marine Geology
. Bathymetry below Antarctic shelf Ice

. Assistance during drilling work
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Expeditions

PS 121 (Benthic Payload)
Dives:

Distance covered:

Max. depth:

Longest unattended dive:
Photos:

Sonar:

Collisions:

»*

5

116.2 km

2444 m

8:26 h / 47.7 km
40354

38.9 km

1
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Expeditions
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Expeditions




%)
c
9
o
)
Q
X
LL)




Expeditions




Expeditions




Expeditions
= Challenges

|ss |49
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n Figure

Expeditions -
= Challenges
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|35 |28 |21 |14

e T Wulkf@PS]
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Expeditions
= Scientific Outcome

A. Purser



Expeditions
= Scientific Outcome

A. Purser



Achievements / Scientific Highlights




Expeditions
= Scientific Outcome

200 individuals / 8 soccer fields

3500 individuals / kilometer?

Rang % Name & '_:Iache & Sinwehner 4 Ew/km? % Kreis &
in km? 31. Dez. 2018
1. | Mdnchen 310,70 1.471.508 4.736 | Kreisfreie Stadt
2. | Ottobrunn® 5,23 21.542 4119 | Minchen
I 3. | Berlin 89112 J.644 826 4.090 | Kreisfreie Stadt I
; 4. | Grobenzell* 6,36 19.967 3.139 | Flrstenfeldbruck )
= | chdtmant nn7 99 £24 0on 2 nen | Ctadtrnin
61. | Karlsruhe 173,42 313.092 1.805 | Stadtkreis
I 62 | Bremen 317.88 569 352 1.791 | Kreisfreie Stadt I
) 63. | Altbach® 3.34 5067 1.787 | Esslingen )




Expeditions
= Data correction

79.135°N,

Water Depth: 1500 m

79.13°N

Time to descend: 31 min

79.125°N

Error: 110 m

79.12°N

79.115°N

Ocean Data View

»*
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C. Rohleder @ PS121
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