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Objectives 
The objectives of PlanOz-T were to study and quantify the productivity, food-web interactions 
and functional biodiversity of pelagic communities and their role in ecosystem functioning 
and in the biological carbon pump in waters off Southern Australia across different 
hydrographic and productivity regimes along the cruise track of SO308/2. A set of inter-linked 
hypotheses tested whether zooplankton biodiversity is negatively correlated with the 
ecological productivity of the ocean region, leading to highest species richness in 
oligotrophic waters. Zooplankton communities in productive marine ecosystems, such as 
coastal upwelling regions and temperate shelf seas, are often dominated by a few 
herbivorous species that utilise the abundant food supply. In oligotrophic ecosystems, total 
abundance is usually lower, but distributed more evenly over a larger number of species, 
resulting in an overall higher species richness and biodiversity. 
 
We assumed that the dominance of different functional groups within phyto- and zooplankton 
communities changed along the cruise track depending on differences in abiotic and biotic 
factors, such as temperature, oxygen concentration, nutrient or food availability, and 
predation risks. Plankton taxa with different functional traits (cell or body size, feeding mode, 
trophic level, dietary composition, fecal pellet production, diel or seasonal vertical migration 
behaviour, metabolic rate, physiological tolerance thresholds) prevail in different regions 
along the cruise track. 
 
The high taxonomic and functional diversity of marine zooplankton communities with diverse 
feeding types, trophic levels, and dietary spectra creates a complex pelagic food web with 
alternative trophic pathways. Regional differences in marine food-web structure and the 
composition of functional traits in plankton affect the impact strength of plankton on the 
biological carbon pump. For instance, regional differences in the abundance of vertically 
migrating zooplankton affects the active carbon export. 
 
Besides the research objectives, the second major aim of PlanOz-T was training of students 
and young scientists from Germany, Australia, and New Zealand in state-of-the-art methods 
in marine research. The research cruise offered a unique opportunity for hands-on training 
in an interdisciplinary and international setting. 
 
 
Narrative 
The PlanOz-T research and training cruise used the SO308/2 transit of RV SONNE from 
Fremantle, Australia, to Wellington, New Zealand, to study functional biodiversity, 
productivity, and food-web interactions of pelagic communities in the waters off Southern 
Australia and in the Tasman Sea. At 15 stations along the cruise track, profiles of 
temperature, salinity, dissolved oxygen concentration, and chlorophyll a fluorescence were 
determined by CTD casts. Water samples were collected to characterise phytoplankton 
communities and provide eDNA samples for zooplankton species composition. Depth-
stratified MultiNet hauls established the regional and vertical distribution of zooplankton and 
provided material for trophic biomarker analyses (fatty acids, stable isotopes). An Isaacs-
Kidd Midwater Trawl (IKMT) was used to survey macrozooplankton and micronekton. In 
addition, PlanOz-T acted as an international capacity building initiative of the Universities of 
Bremen and Hamburg. Students and young scientists from Germany, Australia, and New 
Zealand received hands-on training in state-of-the-art methods in marine research. Three 
researchers from the University of Bremen and five scientists from the University of 
Hamburg participated in the research cruise together with four Ph.D. candidates from the 
University of Tasmania and two Ph.D. candidates from the University of Wellington in New 
Zealand, as well as 21 bachelor and master students from the Universities of Bremen, 



Hamburg and from the James Cook University (JCU) in Australia. 
 
On 26th of December 2024, we left the port of Fremantle with sunny weather and steamed 
southward to our first sampling station at 38°45‘S 117°E to the south and outside of the 
Australian Exclusive Economic Zone (EEZ) and South-west Marine Parks Network. Around 
noon on December 28th, 2024 we reached the first sampling station and deployed the 
Isaacs-Kidd Midwater Trawl (IKMT), our largest plankton net, which was towed behind the 
vessel at 2 knots and caught macrozooplankton and micronekton organisms from a 
maximum sampling depth of 850 m. 
 
After the IKMT haul, an oceanographic probe, the CTD / rosette water sampler, was 
deployed from the stationary ship to record depth profiles of temperature, salinity, dissolved 
oxygen concentration, and other parameters down to a depth of 1200 m. On the way back 
to the surface, water samples were collected from different depths for phyto- and 
microzooplankton community analysis, primary production measurements on board, and 
environmental DNA (eDNA) sampling. In parallel to the CTD / rosette water sampler cast, 
an Apstein net was lowered manually to collect microplankton samples from the surface 
layer. Thereafter, a multiple opening/closing net MultiNet Midi (5 discrete depth layers, 0.25 
m² mouth opening, 55 µm mesh size) was lowered to a maximum sampling depth of 200 m 
to provide depth-stratified microplankton samples. At the first station, a second, shallow (10 
m max. sampling depth) CTD / rosette water sampler cast was conducted in order to provide 
more water from the surface layer for experimental work on board. Then, a second multiple 
opening/closing net MultiNet Midi (5 discrete depth layers, 0.25 m² mouth opening, 200 µm 
mesh size) was deployed to catch mesozooplankton with the coarser mesh size down to a 
maximum sampling depth of 800 m. The final action at the first station was the deployment 
of an Argo float for the Australian CSIRO. This particular float was equipped with 
biogeochemical sensors in addition to the standard CTD sensors. The first station was 
successful, all gears worked well. 
 
After the end of the first station, RV SONNE continued the transfer voyage eastwards 
towards the position of station 5 at 39°S 132°33‘E with one sampling station per day. The 
first five stations along the cruise track were all outside the Australian EEZ. The general 
sequence of sampling gears was kept similar to stn. 1, whereas the start of station work was 
shifted into the early morning in order to shift the IKMT deployment into darkness before sun 
rise. 
 
The second station started on 28.12.2024 around 22:00 UTC with the IKMT deployment, 
followed by a CTD / rosette water sampler cast, two manual Apstein net hauls and two 
MultiNet Midi hauls, the first one with 55 µm mesh size for microplankton down to 200 m 
maximum sampling depth and the second one with 200 µm mesh size for mesozooplankton 
down to 800 m maximum sampling depth. 
 
The third station started on 29.12.2024 around 19:00 UTC at 38°52‘S 122°31‘E and followed 
the same sequence of sampling gears as at stn. 2 with the following exceptitons. After the 
Apstein net haul, a Secchi disk cast was added for the first time to measure the penetrating 
depth of sun light into the ocean, and the second Argo float was deployed at the end of stn. 
3. In contrast to the biogeochemical Argo float at the first and westernmost station, the Argo 
floats deployed at stn. 3 and all following stations were standard floats only equipped with 
CTD sensors. 
 
Station 4 started on 30.12.2024 around 19:00 UTC with the same sequence of sampling 
gears as at stn. 3, but without the deployment of an Argo float. Station 5 on 01.01.2025 



around 03:00 UTC deviated from the standard sampling sequence. We started with a deep 
CTD cast down to the seafloor at 5559 m water depth to collect data on the structure of the 
entire water column and stratification of different water masses. In parallel to the CTD cast, 
two manual hauls with an Apstein net were carried out and the Secchi disk was deployed. 
Finally, a third Argo float was deployed for CSIRO at the end of stn. 5. No MultiNet or IKMT 
hauls were carried out at stn. 5. 
 
During our seabird and marine mammal sighting survey, we spotted many different seabird 
species including several albatross species. We also saw seals and different whale and 
dolphin species including a large group of more than 50 pilot whales, which approached the 
vessel during station work on New Year. 
 
The standard sampling campaign continued with station 6 on 01.01.2025 around 18:00 UTC 
at 39°20‘S 134°42‘E with the deployment of the IKMT, followed by CTD, Apstein net, Secchi 
disk and the two MultiNets Midi with different mesh sizes. Station 7 followed on 02.01.2025 
around 18:00 UTC at 39°22‘S 138°41‘E with the same sequence of gears as at stn. 6 plus 
the deployment of the fourth Argo float. 
 
During our research work in the Great Australian Bight from stn. 1 to stn. 7, we saw sub-
stantial differences in biomass, species composition and vertical distribution of phyto-
plankton algae and zooplankton species between the different stations. At the first three 
westernmost stations, zooplankton biomass was rather low, and the majority of 
phytoplankton algae occurred relatively deep between 50 and 100 m water depth forming a 
deep chlorophyll maximum. In contrast, the phytoplankton production was highest in the 
surface layer at the following three stations, and large amounts of copepods fed on 
phytoplankton algae. 
 
At station 8 at 39°19‘S 142°37‘E over the continental rise at 1200 m bottom depth, we 
conducted a 24 hours station from 03. to 04.01.2025 with repetitive sampling at the same 
position during daytime and night in order to study the diel vertical migration of zooplankton 
and other mesopelagic animals. The campaign started with an IKMT tow, two CTD casts, 
two manual Apstein hauls, a Secchi disk cast and the deployment of the two MultiNets Midi 
with different mesh sizes as parts of the first sampling cycle. The second sampling cycle 
consisted of a CTD cast, Secchi disk cast and deployment of the two MultiNets Midi. In this 
case, the MultiNet Midi with 55 µm mesh size was lowered to a maximum sampling depth 
of 1000 m (instead of the standard 200 m) in order to study the vertical distribution of 
microplankton below the euphotic zone. 
 
The third sampling cycle started with a CTD cast and two manual Apstein net hauls, followed 
by the deployment of the two MultiNets Midi with different mesh sizes with standard 
maximum sampling depths of 800 m for the 200 µm mesh and 200 m for the 55 µm net. The 
third sampling cycle ended with an IKMT tow. The fourth sampling cycle consisted of a CTD 
cast and the deployment of the MultiNet Midi with 55 µm mesh size down to 1000 m 
maximum sampling depth. Unfortunately, the fourth deployment of the MultiNet Midi with 
200 µm mesh size at the 24 hour station had to be cancelled due to technical problems with 
the net. A preliminary comparative analysis of the four sampling cycles within one day 
showed that the vertical distribution of certain copepod species, for instance Pleuromamma 
spp., changed over the day with the occurrence in the surface layer restricted to nighttime 
and deeper occurrence during the day. 
 
The cruise track continued through Bass Strait between Australia and Tasmania. Hence, 
station 9 was located in shallow waters of 52 m at 39°19‘S 144°27‘E. The sampling 



sequence consisted of the standard gears, i.e. CTD, two Apstein nets, Secchi disk, and two 
MultiNets Midi. However, due to the shallow water depth, we did not use all five nets on the 
MultiNet frame for depth-stratified sampling and omitted the IKMT tow. Sampling off the 
south-eastern tip of Australia and in Bass Strait took part in the Australian EEZ, but outside 
marine protected areas of the South-eastern Marine Parks Network. 
 
Researchers from the University of Tasmania planned to conduct phytoplankton grazing 
experiments on board. For that purpose, they required a sufficient number of large-sized 
copepods as grazers. Since we did not catch enough copepods at stn. 9 in Bass Strait, we 
added another station over the south-eastern Australian continental rise at 1200 m bottom 
depth and started with the MultiNet Midi with 200 µm mesh size at stn. 10 to establish 
whether a sufficient number of copepods could be obtained there for the grazing 
experiments. Deviating from the standard maximum sampling depth of 800 m for the MuliNet 
200 µm, we only sampled down to 150 m maximum sampling depth to provide a higher 
vertical resolution of the upper water column and to reduce the time, which caught 
zooplankton organisms had to stay in the cod end of the net to ensure their fitness for the 
grazing experiments. A CTD cast, Apstein net haul and Secchi disk completed the sampling 
programme at stn. 10. 
 
The remaining five stations, stn. 11 to stn. 15, were located in the Tasman Sea. Station 11 
started on 06.01.2025 around 18:00 UTC with an IKMT tow, followed by a CTD cast and the 
deployment of the two MultiNets Midi with different mesh sizes. At station 12 on 07.01.2025 
around 07:00 a.m. UTC, we again started with the MultiNet Midi 200 µm to look for copepods 
for the grazing experiments on board. Thereafter, a CTD cast and an Apstein net haul 
followed. The station ended with an IKMT tow to collect mesopelagic micronekton for a Ph.D. 
candidate from the University of Tasmania. 
 
Station 13 on 07.01.2025 and station 14 on 08.01.2025 continued our regular sampling 
scheme with an IKMT tow in the early morning, followed by a CTD cast and parallel manual 
Apstein net haul and Secchi disk measurements. At both stations, the two MultiNets Midi 
with different mesh sizes were deployed. At the end of stn. 13, the fifth Argo float was 
deployed for CSIRO. 
 
On 09.01.2025 around 16:00 UTC, our final station 15 started with an IKMT haul to collect 
again mesopelagic micronekton for a Ph.D. candidate from the University of Tasmania, who 
already had samples from this position from a previous research cruise and wanted to revisit 
and re-sample this station to analyse potential changes in species composition. After that, a 
CTD cast, manual Apstein net haul, Secchi disk, and both MultiNets Midi with different mesh 
sizes followed. At stn. 15, there were many salps and siphonophores (colonial jellyfish) in 
the surface water. Some of them produce their own light in a process called bioluminescence. 
From the working deck, we could see plankton organisms all around the ship starting to glow, 
once they were stimulated by the vessel’s bow wave or wake. The final action of the research 
cruise SO308/2 was the deployment of the sixth and final Argo float for CSIRO at the end of 
stn. 15. 
 
During the last few days of the research cruise, we packed our expedition equipment into 
the freight container and cleaned the labs on board. Moreover, students presented the 
outcome of their project work. The cruise leg SO308/2 ended on Monday morning, 
13.02.2025, with our arrival in Wellington, New Zealand. We are very satisfied with the 
scientific data and samples obtained during this very successful research and training cruise. 
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