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Project abstract:
Optimal foraging strategies are important for animals that are restricted in their foraging range, such as breeding seabirds. The density of
prey available during offspring provisioning will influence how, when and where an animal searches for food. Recent advancements in
modern biologging technology (e.g., animal-borne data loggers) allow for relationships between predators and their prey to be observed,
which allows for important insights into the foraging behaviours of predators. But, little information is available about which factors
influence the foraging success of marine predators over time. Inter- and intraspecific competition is an important determinant of foraging
behaviour as it plays a role in spatial distribution which leads to divergent behaviours and habitat specializations in species.
Geographically separate animal populations often experience markedly different ecological conditions that may lead to inter-population
variation in resource use. From an ecological perspective, a comparison of the foraging behaviour of different populations can thus
provide a valuable method for identifying causes of adaptive differentiation or phenotypic plasticity. The main aim of this project is to
determine how the foraging behaviour and habitat use of two closely related seabird species - Gentoo (Pygoscelis papua) and Chinstrap
(Pygoscelis antarcticus) penguins - co-inhabiting two study sites (Nelson Island and Kopaitic Island) in the Antarctic Peninsula differ, as a
function of competitive interactions and environmental factors. While some studies have highlighted temporal variations in foraging
behaviour of penguins at the same locality, few have investigated foraging behaviour across distant populations within the same season
to determine how foraging behaviour may vary at large spatial scales. From a conservation point of view, it is also important to quantify
colony-specific temporal and spatial overlap of the two penguin species, one which is increasing in number (Gentoo) and the other which
is declining (Chinstrap penguin). Specifically, we want to assess if there is niche partitioning along the 1) spatial (horizontal)-, 2) vertical-,
and 3) temporal axes between the species. We also want to assess whether the two penguin species target specific sea temperatures
while foraging. We will use data already collected from Chinstrap and Gentoo penguins breeding at two sites located in the Bransfield
Strait, Antarctic Peninsula that are influenced by different water masses. Tags with high-resolution GPS, dive and temperature loggers
were deployed on adult penguins from both species throughout the 2018/19 breeding season, at Nelson Island and Kopaitic Island. The
following two research questions will be addressed: 1. Foraging niche separation of Gentoo and Chinstrap penguins in the Antarctic
Peninsula 2. Phenotypic plasticity in breeding Gentoo and Chinstrap penguins in the Antarctic peninsula
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Comparing foraging behaviour of Gentoo and chinstrap penguins in the Antarctic Peninsula - Student
Outline DMP

1. General guidelines

PURPOSE OF THIS TEMPLATE - The purpose of the Outline DMP is to indicate your initial plans for how your data will be collected, shared and stored, and to give you a chance to think about these
data-focused aspects of the research process. As your begin doing your research, your data process may change, and it is perfectly acceptable to change your data management plan to
accommodate the changes in your research process. Indicate below that you understand the purpose of completing this Outline DMP template.

e | understand the Outline DMP template is a projection of my anticipated data management planning requirements and should be updated as my project develops.

2. Authors and supervisors

PROJECT NAME - Replicate the title of your project, dissertation or thesis exactly as it appears in your proposal document.

Comparing foraging behaviour of Gentoo and chinstrap penguins in the Antarctic Peninsula

PERSONAL DETAILS - Indicate the name(s) and student number(s) of the student(s) who will be involved in this project, dissertation or thesis.

Leandri de Kock
DKCLEA001
1916424 https://orcid.org/0000-0003-1574-809X

SUPERVISOR(S) DETAILS - Indicate who will supervise this project, dissertation or thesis. If you do not yet have a supervisor, leave this section blank.

Dr W. Chris Oosthuizen
https://orcid.org/0000-0003-2905-6297 Dr Andy D. Lowther https://orcid.org/0000-0003-4294-3157

3. Data Collection/Generation

COLLECTION OF ORIGINAL DATA - Indicate whether or not you intend to gather/produce original data for your study, and provide a brief description of the kind of data you think you will collect. If
you are unsure at this time, indicate what you think you are most likely to collect. If you are not intending to gather or collect your own data, declare that here.

e |dnotintend to collect original data.

I am not intending to collect my own data. The quantitative data that will be used in this study was already collected in 2018/2019 at Nelson and Kopaitic Island in the Antarctic Peninsula by the
two supervisors (Dr Andrew Lowther (Norwegian Polar Institute, Norway) and Dr Chris Oosthuizen (UCT)) of this study. Data of breeding chinstrap and gentoo penguin colonies were collected
using telemetry devices (which collects GPS, dive and video logger information). Data were collected on 66 Gentoo penguins and 155 Chinstrap penguins. Environmental variable datasheets will be
extracted from existing open-access platforms that provide satellite data for specific environmental variables. The data are several hundred GB large, and thus are stored on external hard drives.
Most of the data will be handled and analysed in R, while the results will be written up in MS Word.

USE OF EXISTING DATA - Indicate if you intend to re-use existing data, either from online searches or from datasets provided by your supervisor, lab, or funder. If you are not intending to re-use
existing data, declare that here.

e |intend to reuse existing data in my study (described below).

The data that | will be using in this study belongs to Dr Andrew Lowther (Norwegian Polar Institute, Norway) who is a co-supervisor of this study. | have permission from my supervisors to use the
data for the purposes of my research. The data are several hundred GB large and thus are stored on external hard drives. The raw data are stored on Zenodo.
Environmental variable datasheets will be extracted from existing open-access platforms that provide satellite data for specific environmental variables that | require for the project.

DATA SHARING - Indicate whether or not you are intending to publish your research data. If you are, indicate where you are intending to publish your data and under what licensing conditions, such
as Creative Commons. If you are not intending to publish your data, provide reasons and reference the appropriate ethical considerations, commercial applications/patenting ambition, or data re-
use agreements that prevent you from publishing your data.

e | intend to share my data (details below).

| intend to publish two research articles in peer-reviewed scientific journals from this project. The availability or sharing of the dataset will be decided on by my co-supervisor (Dr Andrew Lowther
(Norwegian Polar Institute, Norway)) who owns the data. The requirements stipulated by the relevant journal/publisher and the funder requirements (Norwegian Polar Institute, Norway) will be
followed on how the data should be shared.

At the end of my project, the R scripts will be stored in a Github repository and will be publicly shared following publication. All metadata, data, and code files will also be provided to my supervisors
in a way that allows for open, reproducible science.
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4. Data Storage

ANTICIPATED DATASET SIZE - Indicate the estimated size of your completed dataset, and indicate whether or not you will need to access additional data storage facilities. If such storage is not
provided by your unit or department, you may need to factor in the cost of purchasing additional storage space.

e Between 100GB and 1TB

The processed data, outputs and analyses scripts are stored on a remote desktop and are about 32 GB in size at the moment. It is expected that the size of these files will increase during the next
6 months as the work progresses. There is enough space on the remote computer to store all the files. These files have also been backed up on an external hard drive and on the cloud Google
Drive. Other working documents are also stored on my computer, UCT OneDrive and an external hard drive. My computer and external hard drives have enough space to accommodate backups.
The size of the collected data might make it hard to share the data with other researchers, but the supervisors can be contacted directly with regards to sharing of the data.

DATA BACKUPS - Indicate how you plan to ensure your data is secure and retrievable in case of errors or hardware failure. Describe what procedures you will put in place to back-up copies of your
data and where they will be stored.

e |intend to backup my data using a service provided by UCT (UCT GoogleDrive, UCT OneDrive, Netstorage, ZivaHub etc.).

During the data collection phase, the raw data was stored on external hard drives which were backed up weekly. Once data collection was complete, the raw data was uploaded onto Zenodo which
is an open-access repository programme. The processed data, outputs and analysis scripts are stored on a remote desktop to which my supervisor and | have access. These files have also been
backed up onto an external hard drive, my computer and on the cloud (Google Drive and OneDrive). Other working documents (e.g. write-up files) are also stored on my computer, the UCT OneDrive
and an external hard drive. Back-ups of documents and scripts will be made bi-weekly, depending on the progress of the project. All the dissertation chapters will also be sent to my supervisors on
aregular basis so that they can also have a copy and also so that we have another backup of the most important documents on another computer and cloud service. The files and folders will be
organized in a way that makes sense to you and could be understood by others.

5. Data Centre(s)/Repositories

DATA CENTRES/REPOSITORIES - Once your project, dissertation or thesis is complete, it is advisable to curate and archive your completed dataset with an established data centre or repository.
Note that you should archive your data even if you are not intending to publish it. Check with your supervisor or funder if you are required to deposit your data in a specific repository, or declare that
you will deposit the data in ZivaHub (see the Guidance section).

e Atthe end of my study, | will deposit my data on a subject or disciplinary repository (details below).

The data belongs to Dr Andrew Lowther (Norwegian Polar Institute, Norway) who is a co-supervisor of this study. Data management, in terms of funder requirements, will be met by the Norwegian
Polar Institute.

Further plans are that the complete dataset, accompanied by a document describing how the data was collected will be stored on Zenodo, which is an open-access repository platform. We are
also planning to upload all our R code scripts onto a Github repository and make them publicly available once our research has been published. An input and output example of the data that we
used will be uploaded onto Github so that users can see how we retrieved our results and in what format the data was.

Previously, | did not know that UCT has its own secure data repository, so | will look into the ZivaHub option and discuss it with my supervisors.

At the end of my thesis, all metadata, data, and code files will be provided to my supervisors in a way that allows for open, reproducible science.

METADATA - Metadata is descriptive information that others will need to make sense of your dataset. Metadata includes things like study descriptions or abstracts, study instruments (sample
collection schedules, codebooks for variables, survey instruments, etc.), subject codes, and keywords. Indicate what metadata will accompany your curated dataset.

The metadata files, including the R script descriptions and descriptions of how data was collected (from the Methods sections), will also be stored on Zenodo. Additional README and description

markdown files, which describe the project, how data was collected and processed and how the R scripts can be used will also be provided on the Github repository.
At the end of my thesis, all metadata, data, and code files will be provided to my supervisors in a way that allows for open, reproducible science.

6. Budget

BUDGET - Indicate any costs specifically relating to the management and curation of your data, such as purchasing additional storage space, digitisation of physical media, data storage or curation
charges, and data audits. Most student research will be able to make use of free options provided by UCT and will not have to budget for data costs.

e | anticipate data management costs, but storage is provided by my department, unit or research group.

We have enough storage on the remote computer, OneDrive and the external hard drives and we plan to back the files up regularly. Our research group have some funding set aside for anticipated
data storage costs.
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