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Abstract

The fynbos biome of South Africa is a biodiversity hotspot renowned for its very high plant species
richness, endemic birds and the presence of the Cape mountain leopard, a small race of African
leopard Panthera pardus ssp pardus. Biodiversity monitoring across a range of faunal and floral
taxa was conducted in mountain fynbos habitat. Studies were conducted for two weeks in October
2017, with the help of international citizen scientists recruited by Biosphere Expeditions and based
at Blue Hill Nature Reserve (Western Cape).

In this report we provide a status update on the leopards of Blue Hill Nature Reserve for the period
2016-2020 through photo records. Camera-trapping confirmed the presence of male leopard
6Strider o, r e suntd eanlyt 2019.i Iinatse ca@uwedl & female, suspected of being
accompanied by a nearly fully-grown cub. A new male and female have been recorded since mid
2019 (Sugarbird Valley pair). Caracal Caracal caracal and African wildcat Felis lybica continue to
be present, as do most other potential prey species (e.g. Klipspringer Oreotragus oreotragus, Cape
hare Lepus capensis). An extended mammal monitoring activity was trialled (mammal mapping).

We also examine the abundance of small mammals in relation to a fire event in the fynbos.
Trapping of small mammals using Sherman traps was undertaken, with data compared between
2016 and 2017. Capture rates were highest in the unburnt sections of fynbos.

Honeybush Cyclopia intermedia is an important wild harvested plant for the tea industry that is
found on Blue Hill Nature Reserve. We set up monitoring plots for 400 plants, which were
measured, health status checked and flower buds counted. We examined various correlates of
potential yield as baseline monitoring for further studies on this important economic crop.

Opsomming

Die fynbos bioom van Suid Afrika is "n biodiversit
diversiteit, endemiese voéls, en die teenwoordigheid van die Kaapse berg luiperd (Panthera pardus).
Die monitering van biodiversiteit oor “n reeks van fauna taksa was uitgevoer in berg-fynbos habitat.
Studies was uitgevoer oor twee weke in Oktober 2017, met behulp vanaf internasionale burgerlike
wetenskapl i kes, gewer f deur die O0Biosphere Expediti

(Wes-Kaap).

In hierdie verslag verskaf ons 'n meer onlangse status van die luiperde in en rondom Blue Hill Natuur
Reservaat vir die periode van 2016 tot 2020 deur gebruik van foto rekords. Met die gebruik van lokval
kameras kon ons die aanwesigheid van 'n mannetjie, genaamd 'Strider’, vasstel vanaf 2015 tot vroeg
2019. 'n Wyfie, wat vermoedelik deur 'n redelik volgroeide welpie vergesel was, was ook afgeneem. 'n
Nuwe mannetjie en wyfie was aangeteken sedert middel 2019 (Sugarbird Valley paar). Rooikat
Caracal caracal en vaalboskat Felis lybica is steeds teenwoordig, en so ook ander potensiéle prooi
spesies (bv. Klipspringer Oreotragus oreotragus, vlakhaas Lepus capensis). 'n Uitgebreide soogdier
moniteringsaktiviteit was ook bewerkstellig (soogdier kartering).

Ons ondersoek ook die getalle van klein soogdier spesies in verband met 'n vuur wat plaasgevind het in
die fynbos. Klein soogdiere was gevang deur die gebruik van Sherman lokvalle, en data was vergelyk
tussen 2016 en 2017. Vangsyfers was die hoogste in die ongebrande gedeeltes van die fynbos.

Heuningbos (Cyclopia intermedia), wat 'n belangrike wild geoeste plant vir die tee industrie is, word
gevind op Blue Hill Natuur Reservaat. Moniteringsplotte vir 400 plante was opgestel. Afmetings was
geneem,gesondheidstatus geskat, en blomknoppe getel. Ons het verskeie korrelate van potensiale
produksie ondersoek as basislyn monitoring vir verdere studies op hierdie ekonomies belangrike
gewas.
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1. Expedition review

M. Hammer (editor)
Biosphere Expeditions

1.1. Background

The Cape Floral Kingdomi s one of t he worpgotd ansl asbsuch ¢siaver s i
UNESCO World Heritage Site. It is dominated by a fire-driven ecosystem i the fynbos
biome, which has unsurpassed botanical richness: 7,000 of the 9,000 plant species that
are found here are endemic. It is in the flower-filled Cape Fold Mountains of South Africa
that the Cape mountain leopard (a race of African leopard Panthera pardus ssp pardus) is
found i a leopard half the size of the leopards found in the savannahs of Africa, but with
home ranges twice the size. In 2019, the International Union for Conservation of Nature
(IUCN) classified leopards as Vulnerable (Stein et al. 2020) due to hunting, habitat loss
and fragmentation. Indeed, they are becoming increasingly rare outside protected areas.
From 175 to 588 leopards are predicted to occur in the Western Cape province of South
Africa (Devens et al. 2020) and a similar number in the Eastern Cape (Devens et al 2018),
the major population stronghold for this type of leopard.

Study area

The fynbos biome (fynbos, also known as the Cape Floral Kingdom/Cape Floristic Region)
comprises one of only six floral kingdoms in the world and is contained entirely within the

political boundaries of South Africa, where it is mostly restricted to the Western and

Eastern Cape provinces of the Cape Fold Belt. Owing to its exceptional plant species

richness and high level of endemism, as well as high levels of animal diversity and
endemi s m, It i's recognised as one (bifersetlale wor
2000). The biome takes i tAd r n& man $§ rsbhodr)§ D ythhbee sdiour
vegetation type in the biome. The other two main vegetation types ar e o6r enoster
(Afri kaans for 6rhino bushd) and Ostrandveld
dominated by three characteristic families: Proteaceae, Ericaceae and Restionaceae. All

of the fynbos experiences at least some winter rainfall. In the western fynbos rainfall is

mostly restricted to the winter months, while in the east summer rainfall becomes more
important. Conversion to agriculture, urbanisation, climate change and the invasion of a

variety of alien plant types all pose major conservation threats to the area (Rebelo 1992).

Small mammal trapping took place at the Blue Hill Nature Reserve (BHNR) on the western
border of the Baviaanskloof Nature Reserve, Western Cape, South Africa. The 2230
hectare BHNR lies between 1,000 and 1,530 metres above sea level (m asl) in fynbos.
The reserve falls into an aseasonal rainfall region, with annual informal records from the
closest town, Uniondale (40 km distant, 730 m asl), for the 1965 1 1997 period of 344 *
102 mm (Lee and Barnard 2013). The property that forms the reserve was acquired by the
Lee Family Trust in 2009 and they initiated a partnership with CapeNature, the Western
Cape provincial agency in charge of protected areas, to convert the land to a stewardship
nature reserve. This process was completed in 2013 with the land now managed for
biodiversity. Prior to 2009, use of the land had been for agricultural purposes, mostly stock
farming of cattle and sheep.
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More background information, location conditions and the research area are as per Lee et

al. (2016)

The expedition focused on biodiversity monitoring of the fynbos and karoo habitat types
occupied by two of Af r iered Gape mountaim lecpard and the
caracal Caracal caracal. The surveys feed into efforts by the Eastern Cape Parks and
Tourism Agency to mitigate conflict with landowners, by working with them to highlight
conservation issues and thereby contribute significantly to cat survival and conservation. In
this report we focus on which leopards have been seen, and the density of a potential prey
item: the steenbok Raphicerus campestris. The expedition also conducted a survey of
harvesting impacts on the honeybush tea plant Cyclopia intermedia.

The ultimate goal of research activities at the study site is to feed into ongoing research
projects in and around the fynbos and its wildlife. The project is interested in developing a
monitoring technique that will better inform landowners of the status of their wildlife and
predatory cats, identify potential conflict areas, and use the knowledge gained to mitigate
conflicts. Tothisend,t he pr oj ect 6 s o0 v emanitoling tachmaueis that wilb
enable landowners to determine predator and prey densities on their land. The project also
wishes to contribute to the biodiversity monitoring of the area through contribution to
citizen science projects (specifically iNaturalist). To achieve all this, the expedition
monitored the density, abundance, spatial distribution, home range size and habitat
preferences of a population of wildlife on a nature reserve using transect, mammal
mapping and camera trap techniques.

Almost all of Africa experiences some sort of human impact and the fynbos is no
exception. Much of the wildlife roams on understaffed, underfinanced and remote
mountainous nature reserves where monitoring is difficult; or on private farmland where
landowners have mixed attitudes to perceived problem animals such as leopard, caracal,
jackal Canis mesomelas, baboon Papio ursinus and bushpig Potamochoerus larvatus. The
Cape mountain leopar d i s one o @hre8aemedtdr Prétdcted $pacesd
(TOPS), which restricts legal hunting, but the laws are almost impossible to enforce. There

t

he

dev

is_a strong farming and hunting lobby pus hi ng f or greater control

anecdotal evidence suggests that lethal control by legal and illegal methods is widespread
across the country.

Wherever humans and wildlife come together, conflicts tend to appear, and humani wildlife
conflict has been identified as one of the biggest threats to biodiversity worldwide. Sound
scientific knowledge is key to mitigating this conflict and to making wise management
decisions that balance the need of humans, wildlife and the environment. Biodiversity
monitoring on the Blue Hill Nature Reserve not just informs management on the reserve,
but also allows interfacing with landowners on sensitive issues (such as wildlife conflict)
through engaging with them via more neutral biodiversity monitoring topics (such as bird
and vegetation monitoring).
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1.2. Dates & team

The project ran over a period of one month divided into two 13-day slots, each composed
of a team of national and international citizen scientists, a professional scientist and an
expedition leader. Group dates were as shown in the team list below. Dates were chosen
to coincide with spring and the period associated with the mildest climate, best plant
flowering, mammal and bird breeding, as well as fewest mosquitoes.

The expedition team was recruited by Biosphere Expeditions and consisted of a mixture of
ages, nationalities and backgrounds. They were (in alphabetical order and with country of
residence):

17 13 October 2017: Judith Bird (Canada), Peter Bird (Canada), Neil Goodall (UK), Libby
Kerr (Australia), Sandra Kerr (Australia), Karin Kindbom (Sweden), John Munthe
(Sweden).

15 7 27 October 2017: Elena Boulet (Germany), Stephen East (UK), Gopalakrishna
Jaishankar (USA), Valerie Mills (USA), Tobias Rudolph (Germany), Shobhana Srikant
(USA), Brigitte Ziegler (Germany).

DrAl an Lee, t he e leptist,diew upamSpwth Affricae Hedyraduated from
the University of Witwater sr an dBetanyamd ZonslogyHo n o u
in 1996. While working and travelling from London he obtained a Diploma in Computing in
2001. He then commenced a period of seven years in Peru, first working for a volunteer
project investigating impacts of tourism on Amazonian wildlife, and then from 2005 to 2010
undertaking a Ph.D. on the parrots of the Peruvian Amazon. Biosphere Expeditions part-
financed and contributed data to the Ph.D. resulting in three peer-reviewed publications. In
2011 Alan set up the Blue Hill Escape guest establishment on the Blue Hill Nature
Reserve with his wife, Anja, and parents Chris and Elaine Lee. In 2012 he was accepted
as a postdoctoral research fellow at the FitzPatrick Institute of African Ornithology at the
University of Cape Town to undertake an assessment of the status of the endemic birds of
the fynbos, and maintains a position there currently as Research Associate. From 2017 i
2018 he worked for BirdLife South Africa in conjunction with the South African National
Biodiversity Institute (SANBI) Karoo BioGaps project, which undertook a comprehensive
biodiversity study of the arid Karoo biome of South Africa. He is Editor-in-chief of Ostrich:
Journal of African Ornithology. He is currently home-schooling his two children in the era
of Covid-19.

Craig Turner, the expedition leader, was born in Oxford, England. He studied biology,
ecology and environmental management at Southampton, Aberdeen and London
universities. Soon after graduating from his first degree, he left the UK for expedition life in
Tanzania. Since then, he has continued to combine his interest in travel and passion for
conservation, working with a wide range of organisations on projects and expedition sites
in the Americas, Africa, Asia and the Pacific. He has managed expedition grant
programmes for the Zoological Society of London, and is a frequent contributor to the
OExpl ored6 conference hell SocidiyfRGSh lde isRid-gllaM of tligde o g r a
RGS and the Linnean Society. Having visited and/or worked in more countries than years
have passed, he now runs a small environmental consultancy with his partner, based in
Scotland, where he splits his wildlife interests and work between the UK and overseas. He
is ever keen to share his exploits, writing for several magazines, and is a published
photographer.
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All medical umbrella, safety and evacuation procedures were in place. There was one
medical incident (laceration), which required stitching in the local hospital in Uniondale,
after which the patient could continue with the expedition.

1.3. Partners

Leopard monitoring was conducted in partnership with the Eastern Capes Parks and
Tourism Agency. Monitoring of Karoo birds and mammals was conducted in conjunction
with BirdLife South Africai Sout h Afri cads | e adngamigatioh. These

A

surveys were also conducted in partnershipwithSANB1 6 s Kar oo Bi oGa

1.4. Acknowledgements

We are grateful to the citizen scientists, who not only dedicated their spare time to helping
but also, through their expedition contributions, funded the research. Brian Reeves was
helpful in assisting with permits and project design to partner the monitoring at Blue Hill
Nature Reserve with the Eastern Cape Parks and Tourism Agency, responsible for
monitoring the neighbouring Baviaanskloof Nature Reserve, as well as supplying
catalogues of leopard records from that protected area. Thanks to Dale Wright, Daniel
Marnewick and Mark Anderson for supporting the Karoo surveys through funding and
provision of a field vehicle. Expedition cooks Melda and Gurli also provided valuable
botani cal i nsights t hrough their af fili
Endangered Wildflowers (CREW) programme, submitting botanical records to the iSpot
citizen science project (which has since migrated to iNaturalist). Biosphere Expeditions
would also like to thank members of the Friends of Biosphere Expeditions and donors for
their sponsorship. Thank you to Chris, Elaine and Anja Lee for being such excellent hosts
and making us feel at home at the expedition base. Thanks to Kougaview Game Farm for
the entertaining game drive. Thanks to two reviewers for their helpful comments on drafts
of this report. Thanks to Stefan Goets for translation of the abstract into Afrikaans.

1.5. Further information & enquiries
More background information on Biosphere Expeditions in general and on this expedition

in particular, including pictures, diary excerpts and a copy of this report, can be found on
the Biosphere Expeditions website www.biosphere-expeditions.org.
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1.6. Expedition budget

Each team member paid a contribution of £1,840 per person per two-week slot towards
expedition costs. The contribution covered accommodation and meals, supervision and
induction, special research equipment and all transport from and to the team assembly
point. It did not cover excess luggage charges, travel insurance, personal expenses such
as telephone bills, souvenirs etc., or visa and other travel expenses to and from the
assembly point (e.g. international flights). Details on how this contribution was spent are
given below.

Income £

Expedition contributions 25,810

Expenditure

Expedition base 2,372

includes all board & lodging

Transport 1.459

includes transfers, car hire, fuel

Equipment and hardware 766
includes research materials & gear etc. purchased in South Africa & elsewhere

includes local and Biosphere Expeditions staff salaries and travel expenses

Administration
: . ) 201
includes miscellaneous fees & sundries

Team recruitment South Africa 6.773
as estimated % of annual PR costs for Biosphere Expeditions !

Income i Expenditure 7,195
Total percentage spent directly on project 72%
8
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2. Leopard monitoring at Blue Hill Nature Reserve
20177 2020: the changing of the guard

Alan Tristram Kenneth Lee
Blue Hill Nature Reserve | University of Cape Town | University of KwaZulu-Natal

During 2017-2020 leopard and medium to large mammals continued to be monitored at
Blue Hill Nature Reserve using motion sensor camera traps. This brief chapter serves as
an update of activity since Lee et al. (2017) and presents key photographs. We focus on
activities from 2017, based on the year Biosphere Expeditions groups were last involved at
Blue Hill Nature Reserve, and use the opportunity to update the catalogue of leopards
Panthera pardus recorded on the Nature Reserve. No efforts were made to live capture
leopards during this study period and there are no plans to do so in the future.

Most camera trap data have yet to be entered into a database and we thus report only on
highlight photos and key species for this period. With no Biosphere Expeditions groups for
2018 and 2019, the absence of volunteers able to assist with this task has been distinctly
felt, underscoring the value of these expeditions for this project.

The male leopar d named 6 St r)i fase idedtified Fithe wtudy sit@ m 2015,
continued to be recorded regularly throughout 2017 (almost monthly), but was last seen on
camera at the start of 2019. He was also absent for many months at a time, presumably
visiting the vast majority of his territory that lies outside of the boundaries of Blue Hill
Nature Reserve. His activities were captured on camera mostly at night, with one
exception in the late afternoon. His presence was recorded at all camera trap locations
(East Road, South Road, close to Blue Hill Escape, but most regularly at the Baviaans
gate bordering the Baviaanskloof Nature Reserve). Given his absence on cameras for
over a year and the appearance of a new male leopard in 2019, his fate is likely death.
However, given his reign of five years and a lack of any reports of leopard persecution in
the area, it is encouraging that his disappearance or death was likely a natural event,
rather than associated with human-wildlife conflict.

On 11 July 2017, an unidentified male leopard was photographed in Sugarbird Valley
hiking trail of Blue Hill Nature Reserve during the day. This male did not match any
previously captured on camera (Figure 2b). However, given this was his only appearance
at the height of St r i d e r, @ & likelye he gvas ousted from the area: he was never
photographed again.

During 2017, thescruf fy female &6Trampalinadé was ident
possibly also as recently as May 2018. We suspect that she used the roads where
cameras are placed less frequently than the male. Her presumed cub, Lina, was observed
on one occasion, and a photo from November shows two leopards together, but identity
could not be confirmed (Figure 2c). Not all camera trap photos of leopards allowed
identification to individual level because of blurred markings etc. However, there have
been no confirmed records since 2018 of either of these leopards. We suspect Blue Hill
Nature Reserve was marginal to her core territory, andt hat s he hvaesd aolnséo. 6 mo

10
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During 2019, two new leopards were recorded at Blue Hill Nature Reserve. Given that
most records are associated with an area of the reserve known as Sugarbird Valley, this
pair, a slender female, and a hefty male, have been named the Sugarbird male and female
(Figures 2d and 2e). Records at several camera trap positions during late 2019 and early
2020 suggest that Blue Hill Nature Reserve is now part of the core territory of the large
male. It is pertinent to remind readers here that, given the large ranges of leopards in the
fynbos (20,0007 60,000 ha),t he maj ority of a | eopardods
a mix of land use types and that the 20 km? Blue Hill Nature Reserve thus forms only 3-5%
of a leopardd territory.

In April 2018 a knowledge exchange meeting was held with Eastern Capes and Parks
Tourism Agency (ECPTA) representatives Brian Reeves and Sandile Mdoko, in charge of
ecological monitoring of the leopards of the Baviaanskloof Nature Reserve. Monitoring of
leopards at the study site complements those of the ECPTA. Photos of the leopards of
Blue Hill Nature Reserve were provided to ECPTA, who were able to compare the
leopards to the leopards in their database, obtained from camera traps in the eastern
sections of the Baviaanskloof Nature Reserve. Interestingly, none of the current leopards
that use Blue Hill Nature Reserve as part of their territory were present in the ECPTA
database.

As part of their monitoring at 20 camera trap stations, Brian Reeves reported that only 14
of the 40 cameras worked for the full duration of their deployment (ECPTA unpublished
report). Six of the cameras did not work at all and 10 of them worked less than half the
time they were deployed. Two of the cameras (placed near Smitskraal) were stolen.

ECPTA monitoring takes place onlyi n t he o6cored6 Bavi aan skl
east of Blue Hill Nature Reserve), and as such permission was obtained for this study to
complement the ECPTA study by placing cameras in the Welbedacht, Nuwekloof and
Kromkloof western sections of that nature reserve.

Two of these camera locations were retrieved in March 2018, with the Kromkloof location
collected in late 2018. However, the old Cuddeback Capture cameras in the Nuwekloof
failed, recording images for less than a week, with only one male Cape grysbok
Raphicerus melanotis recorded. The Cuddeback Attack camera location fared slightly
better, however, one camera was destroyed by ants, which made a nest inside the
camera. The opposing camera at this location recorded no leopard, but did record baboon
Papio ursinus, kudu Tragelaphus strepsiceros and klipspringer Oreotragus oreotragus.
The Kromkloof cameras also recorded no leopard, and few wildlife species (baboon,
Klipspringer, rock hyrax Procavia capensis) as most photos were of moving vegetation,
which quickly drained the batteries.

At Blue Hill Nature Reserve, caracal Caracal caracal were recorded on only two occasions
during 2017 (Figure 2f), although intermittently over the following years (2-5 photos per
year). There was one report of caracal captured and killed on a farm in the district,
although since no formal reporting system exists in this conservancy area, there are likely
to be additional unreported incidents. Nonetheless, given the persistence of the species,
the current offtake does not appear to be resulting in any local extinction. A lack of
distinguishing features on these cats makes individual identification a matter of
speculation.
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We have previously speculated that increased leopard activity, as recorded for 2017, may
result in depressed numbers of competing predators. At least anecdotally this indeed
appears to be the case here for the caracal and wildcat (highest caracal recording rate
was in 2014, which corresponded with the lowest leopard activity), but on the other hand a
record number of black-backed jackal photos were recorded during 2017 (Figure 2j).
However, these were all recorded only from camera trap locations on the East Road after
a bushfire event (Figure 2j) along this road in April 2017, which could have resulted in
habitat changes suitable for black-backed jackal, as well as provided scavenging
opportunities on dead or injured animals. It is notable that of the previous four black-
backed jackal events recorded since 2010 in or around Blue Hill Nature Reserve, two of
these were in locations that had recently experienced bushfire events (South Road 2012,
Naartjieskloofberg 2016). The only exception was a black-backed jackal entering Blue Hill
Nature Reserve from a neighbouring farm and leaving again after about 10 minutes.

For other species, African wildcat Felis lybica was recorded in at least four photos (Figure
29) during 2017, and in similar numbers from camera trap locations across Blue Hill
Nature Reserve. Klipspringer (Figure 2h) and Cape grysbok Raphicerus melanotis
continued to be regularly-recorded small antelope species, while mountain reedbuck
Redunca fulvorufula have probably replaced grey duiker Sylvicapra grimmia as the most
frequently recorded antelope species, with numbers definitely higher than when camera
trapping activity initiated in 2010. The similar-sized and similar in appearance grey rhebok
Pelea capreolus appears to have maintained similar levels, as have baboon and bushpig
Potamochoerus larvatus (Figure 2i-n). Thus, available medium sized prey species for the
leopard appear to be stable.

The camera traps also recorded interesting bird species (Figures 2n, 20), with blue crane
Anthropoides paradiseus recorded on the ground (rather than flying overhead) for the first
time. A selection of other wildlife from the camera traps at Blue Hill Nature Reserve can be
seen at the recently created (2020) Blue Hill Nature Reserve project on iNaturalist, where
a variety of biodiversity is recorded. Past expedition members are encouraged to upload
georeferenced photos at that site. Additional photos can also be seen at
www.facebook.com/bluehillnaturereserve/.
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Figure 2a. The male leopard Strider continued to be a constant presence throughout 2017.
Usually active at night, here we also show the only picture of Strider captured
during the day, captured just prior to the expedition dates at Blue Hill Nature Reserve.
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Figure 2b. Strider near the campsite in December 2017 (top), and an unidentified young male leopard (below)
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Figure 2c. Female leopard activity: a pair likely to be a female with older cub (above) and
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Figure 2d. Sugarbird Valley female, left flank (top) and right flank (bottom)
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Figure 2e. Sugarbird Valley male leopard: left flank (top) and right flank (bottom).
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Figure 2f. Caracal: the numbers of photos records varies from year to year, low in 2017 and up in 2018
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Figure 2g. African wildcat.
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Figure 2h. Klipspringer: here featuring what appears
to be a leucistic individual (top) and a regular male (bottom).
Leucistic animals show partial loss of pigmentation,
which causes a white, pale, or patchy colouration.
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Figure 2i. Grey rhebok female (top)
and male (bottom).
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Figure 2j. A scene from the April 2017 bushfire (top) and
one of several black-backed jackal photos from the burnt area (bottom).
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Figure 2k. Spot the citizen scientists: Biosphere Expeditions team 2 servicing a camera trap.
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Figure 2I. Baboon continue to be the most frequently recorded mammals at Blue Hill Nature Reserve.
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Figure 2m. Camera disruptions due to baboon activity continue to occur,
but we tolerate this because they are also cute (when young, bottom).
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Figure 2n. Bushpig (top) and blue crane (below).

This is the only record we have to date o f bl ue crane, South Africads
from a camera trap at Blue Hill Nature Reserve. The site is from the East Road following a fire event that year.
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Figure 20. Other novel bird species were also recorded for the first time on camera:
Sentinel rock-thrush (top) and Cape crow (bottom), with the latter featuring in several photo events
also from the burnt East Road areas.
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3. Mammal mapping at Blue Hill Nature Reserve

Alan Tristram Kenneth Lee
Blue Hill Nature Reserve | University of Cape Town | University of KwaZulu-Natal

3.1. Introduction

Camera trapping can provide useful information on species richness across a range of
medium- to large-bodied taxonomic groups, including birds and mammals. Camera trap
studies are especially useful for the monitoring of cryptic, shy, rare and nocturnal species.
However, the static nature of cameras in the landscape means that it is hard to build up a
complete spatial picture of landscape use without a very large number of cameras
(currently not available to this study). In addition, most camera trap locations for this study
are along routes known to be used by leopard, creating a spatial sampling bias to these
locations. Previously we have also used flush transects to determine relative abundance of
selected prey species (Lee et al. 2017). However, again, these were on predetermined
routes. As can be seen in this report, expedition citizen scientists participated in a wide
variety of monitoring programmes, including small mammal, bat, bird and plant monitoring,
which took place over a wide area of the study site. As such, in 2017, to augment mammal
sightings and to determine spatial distributions of select (larger) species at Blue Hill Nature
Reserve, we i mpl emented t he 0 tumarimiadthe Spat@loverag®
of reporting associated with the various monitoring activities.

3.2. Materials and methods

During October 2017, Biosphere Expeditions citizen scientists were asked to record all
mammal species that they saw, including the date, time, and number of individuals. To
determine the location of the animals, the GPS position of the observer and compass
bearing towards the animals were noted, and then the distance to the centre of the group
of animals at their initial location was measured using a laser rangefinder, or the distance
was estimated. The position of the animals was then calculated using trigonometry using
these equations in Excel:

Longitude: Longitude of Observer + (Distance * COS(RADIANS(Bearing))) *
SIN(RADIANS(Bearing)) / (40075017 * COS(RADIANS(Longitude of Observer))/360)

Latitude: Latitude of Observer + (-(Distance * COS (RADIANS(Bearing))) * COS
(RADIANS(Bearing))) / (40007860)

Group sightings were independent events wherever possible: assigned to the first person
in a group that spotted the mammals. Likely resightings on the same day were
discouraged, but repeat encounters were allowed on different days.

3.3. Results

72 mammal sightings were recorded, with group 1 providing 41 sightings, and group 2
contributing 31 sightings. Ten species were recorded, of which the most frequently
encountered groups were Klipspringer, grysbok, rock hyrax and baboon, although baboon
dominated the numbers of individuals observed with 55, followed by klipspringer (51) and
grey rhebok (47). Numbers of groups and individuals are shown in Table 3.3a. The area
covered is best seen in Figure 3.3a, which includes the locations of all 11 species. The
locations of the smaller antelope observed is depicted in Figure 3.3b, while mountain
reedbuck and grey rhebok are shown in Figure 3.3c.
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Table 3.3a. Mammal species observed at Blue Hill Nature Reserve during mammal mapping
encounters conducted by Biosphere Expeditions during October 2017.

Species Count of groups Sum of individuals
Chacma baboon Papio ursinus 8 55
Cape grysbok Raphicerus melanotis 8 14
Cape grey mongoose Galerella pulverulenta 2 2
Grey duiker Sylvicapra grimmia 1 1
Grey rhebok Pelea capreolus 7 a7
Heuwitt's red rock hare Pronolagus saundersiae 1 1
Klipspringer Oreotragus oreotragus 23 51
Mountain reedbuck Redunca fulvorufula 1 3
Rock hyrax Procavia capensis 15 36
Scrub hare Lepus saxatilis 6 6
Grand total 72 216

3.4. Discussion

This exercise highlighted the abundance of klipspringer at Blue Hill Nature Reserve.
Klipspringer are mostly diurnal, small-bodied antelope occurring in pairs or small family
groups, generally no larger than four individuals (Dunbar and Dunbar 1980). Cape grysbok
was commonly recorded in the vicinity of the lodging at Blue Hill Escape due to the
presence of a young habituated female (killed by baboon in 2018). Grey duiker was rarely
encountered, which correlates with lower numbers of this species currently recorded on
camera traps. Cape grysbok is predominantly nocturnal, as is grey duiker, which would
also lead to lower sightings by citizen scientists since activities were predominantly
conducted during daylight hours.

Unlike the klipspringer, which was encountered throughout the reserve, the grey rhebok
and mountain reedbuck were encountered mostly in the old agricultural areas (along the
south road, and towards the end of the east road). Most other species were encountered
too infrequently to make descriptions of their spatial distribution at this stage, since this is
the first time this activity was undertaken.

Conclusions and future research

This activity was easy and productive, and provided interesting preliminary results. It will
be continued with future expeditions. Future expeditions should aim to fill gaps in area
coverage (see Figure 3.4a). Data can be collected straight into smartphones using
CyberTracker software. It is recommended that future participants attempt to install this
software prior to arrival at the study site.
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Figure 3.4a. Locations of all species registered at Blue Hill Nature Reserve during mammal mapping, October 2017.
This figure best indicates areas that were covered during activities.
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Figure 3.4b. The locations of small antelope species registered at Blue Hill Nature Reserve during mammal mapping, October 2017.
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