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deposited in Genbank with accession numbers LSU MW024106-MW02409; SSU MW024110-MW024113; ITS1 MW024089-MW02492 and SSU-ITS-LSU MW024115-
MW024118. The raw .fastq read files from the Prorocentrum cf. balticum associated microbiome assessment were deposited in Sequence Read Archive (SRA) under
project id PRJNA737517 with sample numbers SAMN19697965-SAMN19697985. Raw data associated with the mucosphere carbon contribution calculations are
supplied as a supplementary excel file titled Supplementary Data File 1. A movie file showing phago-heterotrophic feeding and mucosphere construction is provided
as a supplementary .mp4 file titled Supplementary Movie File 1. The data used to assess the distribution and abundance of Prorocentrum cf. balticum can be
accessed the following links: Integrated Marine Observing System National Reference Station Program (IMOS-NRSP), through the Australia Ocean Data Network
(AODN) portal https://portal.aodn.org.au/; Joint Global Ocean Flux Study (JGOFS), DOI:10.1594/PANGAEA.859221; Continuous Plankton Recorder (CPR) Survey,
DOI:10.17031/1735; The Tara Oceans amplicon dataset, DOI:10.1594/PANGAEA.873275 and DOI:10.1594/PANGAEA.875582

We combine microscopic observations of the undescribed foraging behaviour of a novel mixotrophic dinoflagellate, with
manipulative experiments and a biogeographical assessment of its distribution, to quantify its major contribution to the vertical flux
of carbon from the euphotic zone of the ocean. All experiments were single-factor designs, carried out with a minimum of 3
replicates. See "Statistics and Reproducibility" section.

The research samples comprised of clonal microalgal strains isolated from natural oceanic plankton communities originating from the
continental shelf waters off south east Australia. The clonal strains identified as a novel dinoflagellate species are referred to as
Prorocentrum cf. balticum and are available from the Australian National Algal Culture Collection (ANACC) under accession CS-1390.
Refer to Methods section for more detail.

Samples were originally collected from oceanic surface waters using a 20 µm plankton net, from which clonal (single cell) isolates
were established. For details of this process and subsequent experiment sampling strategies, please refer to the Methods.

Various data collection methods were used in this study and are detailed in the Methods.

The plankton net tow was conducted in September 2018 from which the clonal dinoflagellates cultures were isolated and
established.

No data was excluded from the analysis.

Mucosphere production was reproduced on many occasions throughout the study period. See "Statistics and Reproducibility" section
for details of each experiment.

Randomization was used for each experiment with a random collection of cells used to represent the population in each instance.

Blinding was not relevant to this study.

Sampling occurred in September 2018 (Austral Spring) during fine conditions.

Sampling was part of Australia's Integrated Marine Observing System National Reference Station sampling program at Port Hacking
(34.120°S, 151.224°E).

Samples were collected using a 20 µm plankton net from the local site through the national sampling strategy therefore access,
import and export permits were not required.

No disturbance was caused by oceanographic sample collection.




