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The Epidemiology, Parasites & Vectors Programme (EPV) of the ARC — Onderstepoort Veterinary Research (ARC-OVR), is

the proud custodian of the Gertrud Theiler Tick Museum (incorporating the National Tick Collection) recognized as a
national public goods asset.
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The museum was established in 2005, after incorporating collections of the African Tick Museum housed previously at
the Midrand University, Gauteng (through the patronage of Dr A. Latif) with those of the Onderstepoort Tick Collection.
The collection currently houses some 2 500 tick collections, comprising 375 species from 19 genera of all three ixodid
families, rendering it of great historical and archival value.

In a biosystematics context, the collection houses 54 type specimens of South African and foreign tick species and a
recently instituted DNA bank (currently consisting of 42 tick species sequenced by ARC OVR staff and the University of
Stellenbosch), which renders the collection as a resource of invaluable worldwide significance to tick taxonomy and
diversity. As a repository collection that may be exploited for taxonomic, ecological and biogeographical research, it
holds priceless intellectual property (IP) value and serves also as a vital asset in subject specific training.

The Museum is named in honour of Dr Gertrud Theiler for her tireless dedication to tick taxonomy in South Africa.
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The tick species Cosmiomma hippopotamensis was chosen for the logo as this species became extinct in South
Africa (Brits — Pretoria — Rustenburg area) when its natural host, the rhinoceros was hunted out.

The Gertrud Theiler Tick Museum strives to fulfil its diverse functions as a reference centre, repository, research
and training resource. The Museum strives to provide a functional facility for tick phylogenetic, classical
taxonomy and epidemiological studies relevant to tick control and biology.

Obijectives & Activities

. Tick identification inclusive of survey, ad hoc and routine diagnostic specimens.

. Maintenance, upkeep and database of the tick collection.

. Repository for tick specimens of taxonomic value and in training as well as a DNA bank for molecular studies.
. Storage and dissemination of taxonomic literature/references.

. IP exploitation for research purposes.

. Imaging of relevant specimens.

. Tick taxonomy training and general technology transfer on livestock pests and diseases.
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; Current Curator: Deon K. Bakkes
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The National Tick Collection was started by G A H Bedford (Entomologist) in 1912 with Aponomma
exornatum nymphs collected from a water leguaan (Varanus niloticus) in the Onderstepoort locality,
incorporating Charles Lounsbury’s, the American entomologist who worked in the Cape Colony.

From 1939 to 1967 the collection was largely extended by Gertrud Theiler (1939- 980°s)

During the previous century various other tick workers have also contributed toward the collection: J B
Walker (1966 — 2000's), M B Baker, J D Bezuidenhout, A M Spickett, | G Horak, A Latif, H Heyne, D K

Bakkes (current curator) & | McKay to name but a few.
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Technician: Dikeledi Matloa
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Various acarologists world-wide have exchanged tick specimens and numerous species ‘

have been added to the Tick Collection. Amongst the world-renowned tick taxonomists
that contributed are Kolonin from Russia, Tenderoi from Portuguese Africa, Hoogstraal

from the USA Navy Laboratories in Cairo, Estrada-Pefna from Spain and Frans Jongejan
from Utrecht.

Over the years a number of foreign scientists have also re-identified some of the
problematic ticks: Rupert Pegram, Harry Hoogstraal, C. M. Clifford, Rocky Mountain

Laboratory (Jim Keirans), Don Arthur and recently Dimitry Apanaskevich who re-identified
the Hyalomma collections.

Technicians: Morné Oosthuysen & Dikeledi Matloa

L

LN
Photo: Morné Qosthuysen 2019 (ARC-OVR)



B

KEY PUBLICATIONS

HORAK IG, MCKAY IJ, HENEN BT, HEYNE H, HOFMEYR MD & DE VILLIERS AL (2006) Parasites of domestic and wild animals in South Africa. XLVII. Ticks of tortoises and
other reptiles. Onderstepoort Journal of Veterinary Research 73(3), 215-217.

HORAK 1G, MCKAY IJ, HEYNE H & SPICKETT AM (2006) Host, seasonality and geographic distribution of the South African tortoise tick, Amblyomma marmoreum.
Onderstepoort Journal of Veterinary Research 74: 13-25 LATIF AA, PUTTERILL JF, DE KLERK DG, PIENAAR R & MANS BJ. 2012. Nuttalliella namaqua (Ixodoidea:
Nuttalliellidae): First Description of the Male, Inmature Stages and Re-Description of the Female. PLoS One 7, e41651.

HORAK IG, HEYNE H & DONKIN EF (2010) Parasites of domestic and wild animals in South Africa. XLVIII. Ticks (Acari: Ixodidae) infesting domestic cats and wild felids in
southern Africa. Onderstepoort Journal of Veterinary Research 77(1), 1-7.

MANS BJ, de KLERK D, PIENAAR & R, LATIF AA (2011) Nuttalliella namaqua: A Living Fossil and Closest Relative to the Ancestral Tick Lineage: Implications for the Evolution
of Blood-Feeding in Ticks. PLoS ONE 6 (8), €23675.

BAKKES DK (2017) Evaluation of measurement error in rotational mounting of larval Rhipicephalus (Acari: Ixodida: Ixodidae) species in geometric morphometrics.
Zoomorphology 136, 403-410.

BAKKES DK, DE KLERK D, LATIF AA, MANS BJ (2018) Integrative Taxonomy of Afrotropical Ornithodoros (Ornithodoros) (Acari: Ixodida: Argasidae). Ticks and Tick Borne
Diseases 9(4), 1006-1037.

HORAK IG, HEYNE H, WILLIAMS R, et al (2018) The Ixodid Ticks (Acari: Ixodidae) of Southern Africa. Springer, Pretoria.

MANS BJ, FEATHERSTON J, KVAS M, et al (2019) Argasid and ixodid systematics: Implications for soft tick evolution and systematics, with a new argasid species list. Ticks
and Tick Borne Diseases 10, 219-240.

b

Phota: Deon K. Bakkes 2017 (ARC-OVR}



Gertrud Theiler Tick Museum - Standing on the Shoulders of Giants
Deon K. Bakkes

Gertrud Theiler Tick Museum, Parasites, Vectors and Vector-borne Diseases, Agricultural Research Council - Onderstepoort Veterinary Institute,

Pretoria, 0110, South Africa. BakkesD®@arc.agric.za; seventiaguitarist@gmail.com
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The Gertrud Theiler Tick Museum began with Gerald Bedford in 1912. Several scientists have since made contributions in both specimen depositions
and scientific study. This has elevated the collection to stand as the largest housing African ticks globally. Museums in 215t century biology play an
important role in light of the biodiversity crisis and impending climate change (MacDonald & Ashby 2011; Shaffer et al. 1998; Suarez & Tsutsui 2004).

Museums may come of age once they acquire an adequate number of specimens that capture considerable natural variation (Grinnell, 1910). Study of
this variation can answer important questions of public health, agriculture, biodiversity and evolution. Of course, these are underpinned by relentless
pursuit of the main function of museum collections - systematics.

The Gertrud Theiler Tick Museum is poised to realise this vision, as it represents the most comprehensive collection of African ticks. Raw data preserved
in each specimen, including species designation, morphology and collection data, can be harnessed by contemporary methods of data capture, analysis |
and dissemination. This will serve to elevate the museum further, toward a crucial position in a developing continent.

The research output function of the museum is supported by the contributions of past workers in the context of 215 century biology, and the goals of
public value, systematics, biodiversity informatics and evolution serve to direct research activities. The first phase of the action plan comprises
establishing a database from the current collection and adding recently collected material to cold storage for DNA preservation and sequencing. The
second phase employs analytical tools and methods to render this data useful in answering questions that service the research goals. This framework is

a viable reality that owes countless thanks to the collecting, scientific and curation efforts of the ‘giants’ that built the museum. L
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