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Project abstract:

Over the course of nearly four decades, the west coast study site at Langebaanweg (LBW), South Africa has received considerable
attention as one of the most fossiliferous Mio-Pliocene localities in Africa and the world. A substantial amount of research has been
published on attempting to reconstruct the paleoenvironmental conditions during the Neogene (and even the Quaternary via selected sites
along the west coast of South Africa). Multidisciplinary research and studies have shown that significant changes were occurring to flora
and fauna during this time, primarily as a result of climate change (Franz-Odendaal et al., 2002; Rossouw et al., 2010; Scott, 1995). In
contrast to the rest of Africa, from the early Pliocene C3 plants started to dominate the west coast region — as Fynbos became more
established within the general area (Coetzee and Rogers, 1982; Franz-Odendaal et al., 2002; Lehmann et al., 2016). The climatic changes
had a significant impact on the behaviour, distribution and diets of various taxa found along the west coast; a trend that extended well into
our current epoch of the Anthropocene (Stynder, 2011). During the early Neogene, Leporidae (Lagomorpha) became tremendously
successful across much of Africa, Asia and Europe. However, considerable research is still ongoing in unravelling the true extent of their
diversification and evolution; a subject that has received intense scrutiny through palaeontological, zooarchaeological and molecular
studies (Ruedas et al., 2018). At the study site of Langebaanweg, through an initial investigation by Dr Brett Hendey (Hendey, 1981), it
became apparent that leporid remains were present within the Pliocene sediments of the Varswater Formation, however, the fossil
remains have yet to be formally described and studied. While Dr Hendey assigned the leporid remains to the Pronolagus sp., very little is
known about the specimens or even whether the remains are all members of the same genus or species. It is also unclear whether a
variety of different leporids cohabited within the area, during the early Pliocene. The aim of the proposed study is to investigate and
describe the Leporidae fossil remains, through a combination of detailed morphological investigations, linear and geometric
morphometrics; the fossil remains will be compared to extant varieties of leporids currently living within the general area. In addition, the
diet of the extinct leporids will be investigated, using meso-micro wear analysis, functional analysis, and stable isotope analysis (SIA) of
the dentition of the extinct varieties. It is anticipated that the integration of several techniques will further illuminate and expand on our
current knowledge regarding the Leporidae remains at Langebaanweg. In summary, the proposed PhD project aims to investigate the
leporids of Langebaanweg, by attempting to answer a number of key research questions: a. “Is there only one species of leporid present
within the fossil record at Langebaanweg?” b. “Are the early Pliocene Leporidae related to the modern and extant varieties of Lepus and
Pronolagus? c. “To what extent were the diet of the leporids from the study site different to those that followed?” d. “Were their
masticatory process vastly different to modern varieties?” References Coetzee, J.A. and Rogers, J. (1982). Palynological and lithological
evidence for the miocene palaeoenvironment in the Saldanha region (South Africa). Palaeogeography, Palaeoclimatology, Palaeoecology,
39(1-2), pp.71-85. Franz-Odendaal, T.A., Lee-Thorp, J.A. and Chinsamy, A. (2002). New evidence for the lack of C4 grassland expansions
during the early Pliocene at Langebaanweg, South Africa. Paleobiology, 28(3), pp.378-388. Hendey, Q.B., (1981) Palaeoecology of the late
Tertiary fossil occurrences in E' Quarry, Langebaanweg, South Africa, and a reinterpretation of their geological context. Annals of the
South African Museum, 84(1), pp. 1-104. Lehmann, S.B., Braun, D.R., Dennis, K.J., Patterson, D.B., Stynder, D.D., Bishop, L.C., Forrest, F.
and Levin, N.E. (2016) Stable isotopic composition of fossil mammal teeth and environmental change in southwestern South Africa
during the Pliocene and Pleistocene. Palaeogeography, Palaeoclimatology, Palaeoecology, 457, pp.396—-408 Rossouw, L., Stynder, D.D.
and Haarhof, P. (2010). Evidence for opal phytolith preservation in the Langebaanweg “E” Quarry Varswater Formation and its potential for
palaeohabitat reconstruction. South African Journal of Science, 105(5/6). Ruedas, L.A., Mora, J.M., and Lanier, H.C., (2018) In: Smith, A.T.,
Johnston, C.H., Alves, P.C. and Klaus Hacklander (eds), Lagomorphs : pikas, rabbits, and hares of the world. Baltimore: Johns Hopkins
University Press. Scott, L. (1995) Pollen evidence for vegetational and climatic change in southern Africa during the Neogene and
Quaternary. In: Vrba, E.S, Denton, G.H, Partridge, T.C, and Burkle, L.H. (eds) Paleoclimate and evolution with emphasis on human origins.
Yale University Press, New York, pp. 65—76. Stynder, D.D. (2011) Fossil bovid diets indicate a scarcity of grass in the Langebaanweg E
Quarry (South Africa) late Miocene/early Pliocene environment. Paleobiology 37(1), pp. 126-139.
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Morphological and dietary adaptation analysis of the postcranial remains of the Mio-Pliocene
Leporidae (Lagomorpha) from the Langebaanweg fossil site (West Coast Fossil Park, South Africa). -
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.

Data collection will commence through several phases. The first phase will involve linear measurements of bone specimens from extant and extinct rabbits (leporids). This phase will also
incorporate the use of geometric morphometric techniques (in particular Landmark morphometrics and 3D scanning).

It is anticipated that the linear and geometric measurements will be stored in excel spreadsheets, whereas the images derived from 3D scanning will be stored in high-resolution image formats.

The second phase of the project will involve the investigation of the dentition of the extant and extinct leporids. Data will be stored as either data points in an Excel spreadsheet to be manipulated
in Statistica for further statistical analyses.

Additionally, throughout phases 1 and 2, bone and fossilised bone will be documented via photomacroscopy and selected teeth samples may be investigated through Scanning Electron
Microscopy.

Phase 3 will involve the collection of stable isotope information from a selected number of bone fragments to determine their diet.
All data will be stored in a number of different ways;

On my personal computer

Backups will be made of the data on my personal computer to secondary harddrives and flashdrives.
Backups will be made of the data via the online service, OneDrive (that is provided through UCT).

Where possible backups will also be made of data using optical drives (in particular through a Blu-ray writer)

2. Authors and supervisors

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

Morphological and dietary adaptation analysis of the postcranial remains of the Mio-Pliocene Leporidae (Lagomorpha) from the Langebaanweg fossil site (West Coast Fossil Park, South Africa).

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

Student: Xavier Middleton (PhD Student)
Student number: MDDXAV001

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

Associate Professor Deano Stynder (Department of Archaeology)

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 |intend to collect original data (described below).
Data will be collected through a combination of linear measurements of bone and fossilised bone using a digital caliper, and landmark geometric morphometric data through the use of digital
scans of bone material. The data will be transcribed to Excel (and made available to statistical analyses software like Statistica). It is anticipated that the initial dataset will not exceed 100Mb in

total, however digital scans and 3D models of the specimens may increase the storage requirements.

| have allocated 1Gb of data for backups, and if additional storage capacity is needed | will allocate more.

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).

Morphometric data on endemic rabbits are rare, however there is one data set that will be incorporated into my study as a reference data set. This data set comes from a 2018 Master's project by
Karin Scott. Appropriate credit will be given to her data, methodology and collection strategy.
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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).

| will be publishing my work as three or four scientific papers.

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 More than 1TB

| am anticipating that the total size of the completed data set will potentially be greater than 1TB considering that a number of methods involve the use of high-definition photography and the
creation of 3-dimensional models.

This may affect how | make backups of my 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.).

| will be using the cloud services provided by UCT, in particularly OneDrive, however, | will also be making backups using traditional means i.e. external harddrives, flashdrives ,and if possible optical
drives (i.e. my Blu-ray writer).

| make frequent (i.e. daily) backups, especially to Onedrive (and then follow up with weekly backups to physical options)

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 At the end of my study, | will deposit my data on ZivaHub.

| will submit my data on ZivaHub, and also keep an archive of all my data on Onedrive and the physical backup options.

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 completed dataset will be accompanied by the following keywords:

Langebaanweg

West Coast Fossil Park
early Pliocene
Pronolagus
Lagomorpha
Leporidae
Morphological study
geometric morphometrics
dental microwear
dental mesowear
Stable isotopes

dietary reconstruction

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, and | will budget for these accordingly

I will budget accordingly for any additional data management costs that | need. For the moment, the cloud services provided by UCT are more than adequate. If | need additional storage space | will
apply for more, or alternatively make other arrangements.
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