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Introduction
Rhinos have a long history in European art and 
literature, having captivated the public for over 
500 years. In China and India, this is even longer 
(Bishop 1933, Bose 2020). This long-term record 
means that there is a wealth of rhino imagery 
and publications available for researchers. The 
Rhino Resource Center (RRC) is a repository of 
such information. Whilst the power of the RRC’s 
literature database has been documented, we 
consider that the image gallery has thus far been 
underappreciated by researchers. To complement a 
recent publication that made use of the images in the 
RRC to investigate changing human perceptions of 
rhinos and morphological changes in rhinos over 
time, we describe the volume and type of data 
available on the RRC and the images it contains 
and how to access these, including thematic 
information, time and location data, ecological 
data and morphology. We hope that this paper will 
facilitate rhino researchers making greater use of 
this information and we strongly encourage uptake 
of this resource for future rhino research.

The Rhino Resource Center
The Rhino Resource Center (RRC) (available 
at rhinoresourcecenter.com) was registered on 
the 1 August 2003, following the International 
Elephant and Rhino Research Symposium 
in 2001, where it was proposed that a single 
repository for rhino information (Rookmaaker 
2003) was necessary. The potential value of the 
RRC to rhino researchers has been documented 
previously (Rookmaaker 2010) and continues to 

grow, with 26,092 references in the literature database 
at the time of writing this paper, and over 5,000 images 
in the associated image database (titled the RRC Image 
Gallery) (Rookmaaker 2022), representing the world’s 
largest collection of information on rhinos and, as far 
as we are aware, the largest repository of data on any 
given single group of mammals (Fig. 1).

Previous publications promoting the RRC have 
focused on the utility of the literature database (e.g. 
Rookmaaker 2003; 2010), which covers every rhino 
species, and includes information on publication 
type, date and locality. The literature database is user-
friendly with a search facility and contains PDFs of 
over 26,000 references, so that authors have access to 
full texts, as well as titles. In a recent paper (Wilson 
et al. 2022) we have—for the first time—documented 
the usefulness of the RRC Image Gallery. The aim of 
that study was to demonstrate the potential advantage 
of image repositories in conservation research (in 
particular the changing relationship between people 
and rhinos, and the use of photographs for assessing 
changes in species morphology over time) and to 
provide recommendations for those interested in 
starting comparable databases that focus on other taxa. 
We intend this natural history note as a companion to 
Wilson et al. 2022 detailing the types of data that are 
available within the RRC and providing guidance on 
how to use this database specifically. 

The RRC Image Gallery is searchable (like the 
literature collection) but can also be browsed, either 
in full or by locality, subject or taxon. Each image, 
when clicked, is displayed in the same format (Fig. 2). 
Each image is given a distinct title, searchable in the 
gallery, and information is given on the author, year of 
production, origin of the image, location, subject and 
species. This information is added by the editors of 

http://rhinoresourcecenter.com
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Above left (A). Figure 1. Growth of the Rhino Resource Center since it was first established. A. Cumulative 
number of references in the literature collection 
Above right (B). Cumulative number of images in the Image Gallery. Values taken from the electronic newsletter 
of the Rhino Resource Center, published every quarter since 2005 and available in the Rhino Resource Center 
literature database. Although the RRC was founded in 2003, the number of references and images was not 
included in the newsletter until 2006.

the RRC who upload each image. Images include 
both artwork and photographs featuring a rhino/s 
(depending on whether or not a camera has been 
used to produce them) and are sourced from 
the literature database, collected by the editors 
separately or provided by those with an interest 
in rhinos. Each image is then checked by the 
editors to reduce the chance of repeats within the 
gallery. The associated literature database means 
that further context (e.g. location, date, purpose 
of image) for many images is available.

Range of data in the RRC Image 
Gallery
Every image in the RRC Image Gallery is ascribed 
a date of production. Where dates are unknown, 
editors provide a best estimate given the context. 
These dates allow for trends in rhino images to 
be examined over time, with the RRC showing a 
near exponential increase in the number of images 
with each year (Fig. 3). Locality data to a country 
level are not always recorded for each image, 
where location is unknown or identifiable only 
to a regional level (39% of images for artwork), 
but for photographs, each image usually has an 

associated country designation (95.2%) (Fig. 4, Fig. 
5). Mapping the distribution of photographs shows 
that there is a high number from the USA, these are 
typically of captive rhinos. 

One stated goal of the RRC Image Gallery is 
to act as a virtual studbook, featuring photographs 
of every rhino ever kept in captivity (Rookmaaker 
2007), so the high number of photographs of captive 
rhinos helps build towards this goal. The location 
information associated with each image also describes 
the captivity status of each rhino. Captive and wild 
rhinos can show differences in morphology (Groves 
1982) so differentiating between these conditions is 
critical for assessment of morphological trends over 
time. Finally, the associated data includes the species 
of rhino pictured. The five different rhino species 
have had different relationships with humans over 
time (Wilson et al. 2022; Wilson 2019) and separate 
treatment of these species allows for improved 
investigation of species-specific conservation trends.

Both photographs and artwork on the RRC are 
representations of the way that the authors (and society 
more widely) viewed rhinos at the time that each image 
was produced. While photographs provide a ‘true’ 
image of a rhino, artwork can subjectively portray 
rhinos according to the desires of the artist (Clarke 
1986), therefore providing insight into society’s 



192 Pachyderm No. 63 July 2021—September 2022

Wilson et al.

Figure 2. Example image from the Rhino Resource Center showing the data associated with each 
image in the gallery. Image shows the female Sumatran rhino (named “Begum”) in London Zoo and is 
taken from PL Sclater, 1872, The new rhinoceros. Nature: 6 October 24: 518. 

Figure 3. Cumulative number of images from each 
year between 1481–2019 available on the Rhino 
Resource Center Image Gallery as of 19 March 2019.
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Figure 4. Number of photographs available on the Rhino Resource Center Image Gallery per country as of 19 March 2019.

perception of rhinos at the time. When adding 
an image to the RRC, editors assign one of 23 
subjects to the image, depending on the context 
in which it is placed (General, Distribution, 
Taxonomy, Morphology, Anatomy, Physiology, 
Reproduction, Genetics, Ecology, Behaviour, 
Diseases, Management, Conservation, Captivity, 
Translocation, Value, Trade, History, Culture, 
Organizations, Museums, Bibliography, Text 
as original), providing important background 
information to facilitate image interpretation. 
This requires information on the source of the 
image, also available in the literature collection. 

Potential future uses of the RRC for 
research
The differing nature of artwork and photographs, 
paired with published research on the RRC, 
means that these three types of information could 
be applied in unique ways to answer research 
questions and gain a deeper understanding of 
changes through time. In our paper (Wilson et 
al. 2022), we showed that photographs from 
the RRC Image Gallery could be used to assess 
how morphology changes between species and 
how horn morphology has changed over time. 

Given that high demand for horns has been a major 
driver of rhino population declines (Di Minin et al. 
2015; Gao et al. 2016; Cheung et al. 2018; Shepherd 
et al. 2018), we believe that investigations into 
changing horn morphology could be vital for rhino 
conservation. Other morphological features could be 
similarly analysed using the RRC as a large and long-
term dataset. Soft tissue characters have been used for 
taxonomic distinction in rhinos (C. Groves and Grubb 
2011). For example, the ‘drooping hairs’ on the ears 
of Begum, a female Sumatran rhino living in London 
Zoo (Rookmaaker and Edwards 2022. In press) 
were used as evidence of the existence of a distinct 
species, the hairy-eared rhino, (‘Rhinoceros lasiotis’) 
by Sclater in 1872 (Sclater 1872b; 1872c; 1872a; 
1872d; 1873;1876), but later analysis revealed that 
Begum’s ear tufts had disappeared (Thomas, 1901). 
The species is now considered a northern subspecies of 
the Sumatran rhino, Dicerorhinus sumatrensis lasiotis, 
mainly differentiated by its larger size (Groves,1967; 
Rookmaaker 1984). Given the high number of images 
available on the RRC, including highly threatened taxa 
and even subspecies which are now presumed extinct 
(including D.s.lasiotis), the RRC has the potential to 
act as a valuable tool in providing data on disputed 
morphological characters for taxonomic study (Fig. 6).
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Figure 5. Bar plot showing the number of images available on the Rhino Resource Center Image Gallery for each location 
(either region or country) as of 19 March 2019. A. Number of pieces of artwork by region and B. Number of photographs 
by region. 
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Above left (A). Figure 6. Presence and absence of ‘long drooping ear hairs’ in Sumatran rhinos 
(Dicerorhinus sumatrensis). Ear morphology used by Sclater to define ‘Rhinoceros lasiotis’ (now 
D.s. lasiotis) (from Sclater 1872). 
Above right (B). Ear morphology without drooping ear hairs which Sclater used as an example of 
the condition in ‘Rhinoceros sumatrensis’ (now D.s. sumatrensis)( (from Sclater 1872). 
Below left (C). Male Sumatran rhino (D.s. sumatrensis), named Torgamba at Port Lympne, 1986, 
showing long drooping ear hairs (image by Kees Rookmaaker 5 April 1986).
Below right (D). Male Sumatran rhino (D.s. sumatrensis), named Torgamba at a reserve in Way 
Kambas National Park with no visible long drooping ear hairs (image by Nico van Strien 2003). All 
images available to view on the Rhino Resource Center. 

Similar morphometric approaches could also 
be applied to non-photograph images on the RRC 
to investigate any potential changes in human 
perceptions of how rhinos look, with implications 
for how they have been perceived over time. For 
example, a recent study on artwork featuring 
dodos showed that there has been an increase 
through time in depictions of the dodo with a 
cartoonishly large anterior part of the beak since 
1865, reflecting its perception as an ungainly 
taxon (van der Geer et al. 2022).

It is not just in examining the ‘focal rhino’ 
where images in the RRC may be useful. For 
example, photographs of captive rhinos could 
provide data on enclosure design, allowing 
assessment of how rhinos have been kept in 
captivity over time. Background vegetation in 
images of wild rhinos could provide information 
on habitat choice. Finally, images of wild rhinos 

could also provide information on group sizes, which 
are variable across the RRC image database (Fig. 7). 
Such habitat and group information could also be 
relevant to conservation. For example, while rhinos 
are generally considered asocial, interactions between 
conspecifics in both black and white rhinos have 
been found to improve chances of survival (Shrader 
and Owen-Smith 2002; Linklater et al. 2012). 
Consequently, any changes in group size from RRC 
images could be important for understanding changing 
selective pressures on species over time.

Another promising application of the data 
contained in the RRC is to specifically bring together 
information from images and publications, to gain a 
deeper understanding of rhinos. For example, data on 
how rhinos are written about in publications could be 
linked with information on how they are portrayed in 
images for a given time or location, to gain a broader 
understanding of human perceptions of rhinos, as well 
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as validating any single approach. Similarly, 
literature in publications on hunting pressure or 
levels of poaching could be linked to number 
or proportion of hunting pictures over time, to 
assess whether images provide information on 
hunting pressure.

Conclusions
The RRC is an information repository that 
is currently unique in its ability to contribute 
to rhino research. The utility of the literature 
collection has been documented previously 
and remains invaluable, but we argue that the 
information content contained within the RRC 
Image Gallery has so far been underappreciated. 
Here we have outlined some of the potential for 
data analysis contained within each image and 
suggested approaches that could be applied by 
future researchers from a variety of disciplines. 
A wide variety of questions could be answered 
using this image database (in combination with 
more traditional approaches), and we strongly 
suggest that researchers with an interest in rhinos 
consider engaging with it.

Figure 7. Black rhino (Diceros bicornis) group size through time, estimated 
using the number of conspecifics in the background of artwork featuring 
wild black rhinos. 
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