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1. Summary

Predators have landscape-level impacts on the ecosystem via trophic cascades, and un-
derstanding these processes is key to holistic management and long-term conservation
initiatives. In the Zambeze Delta of Mozambique we were presented with the unique
opportunity to study a large and diverse ecosystem before and after the introduction of the
apex predator. One of the main components of this research is the comparison of ungulate
behavioural ecology with and without the elements of risk and fear caused by predation,
which will be measured from the analysis of the tracking data from a sample of satellite
collared individuals of different species with varying body mass and ecological niches.
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2. Background

The risk, or fear, of predation can in fact
have a greater impact on animal popula-
tions than do the direct effects of mortality
(Creel & Christianson 2008; Valeix et al.
2009). The famous reintroduction of wolves
Canis lupus to Yellowstone National Park
in the United States of America has had
a landscape level effect on the ecosystem
as the result of both actual predation and
the changes in behaviour caused by the
risk of predation on species that were pre-
viously naïve to large carnivores; and this
has lead to the recovery of specific plant
communities (Ripple & Beschta 2012) and
the hydrological conservation of river chan-
nels through reduced levels of erosion as
riparian plant species recover (Beschta &
Ripple 2012).

There is, however, evidence that com-
plete environmental recovery to the level
that existed before wolves were removed
is not in fact likely (Marshall et al. 2013),

such is the vital importance of a continuous
intact ecosystem, with all component parts
present and functional; which emphasises
the critical role that predators have in the
top-down control over other large mam-
mals. The Zambeze Delta Lion Reintro-
duction and Holistic Ecological Research
Project is therefore of critical environmen-
tal importance, especially in terms of the
value of the research and data generated
for guiding future conservation initiatives.

Most large-scale ecological research is
limited to observing active processes in situ,
and at best comparing the driving mecha-
nisms of each system to other areas. Ex-
perimental landscape ecological research
with and without, and before and after,
a specific effect, especially involving large
predators, is extremely rare, and thus pro-
vides a valuable opportunity to contribute
to science-based management of the wildlife
and conservation initiatives.
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With the planned reintroduction of lion
back into the Zambeze Delta to restore
the local functional ecosystem as well as
enhance the global conservation status of
the species (see Bauer et al. 2017), there
existed the opportunity to study the base-
line ecology of the wildlife before the apex
predator returned (note that even the densi-
ties of hyaena Crocuta crocuta and leopard
Panthera pardus are still depressed) so that
we are able to better understand the im-
pact they have when present. Biotelemetry
involving satellite-tracking tags is ubiqui-
tous in large terrestrial mammal research
because of its significant advantages in
terms continuous remote monitoring and
relatively large sample sizes of simultane-
ous multi-species research. The basic spa-
tiotemporal data recorded by such devices
is point location data, but may also include
tri-axial accelerometry, audio and video
recording, and geo-fence technology, which
is particularly useful when involving preda-
tors in close proximity to humans and live-
stock. Additionally, specialised computer
programs can analyse data in real-time to
identify predator kill-sites, inter- and intra-
specific interaction, and distress and mor-
tality signals, among others (du Preez 2015;
du Preez in prep.).

In December 2017 the Zambeze Delta

Holistic Ecological Research Project under-
took the satellite collaring of a sample of
ungulate species of varying body mass and
ecological niches, including 5 of each species
of buffalo Syncerus caffer, sable Hippotra-
gus niger, zebra Equus quagga, reedbuck
Redunca arundinum, and warthog Phaco-
choerus africanus (in addition to the 4 ele-
phant Loxodonta africana and 1 eland Tau-
rotragus oryx that were collared in 2016).

The species selected for biotelemetry
sampling are abundant in the Zambeze
Delta ecosystem and represent some of the
most likely key lion prey upon their rein-
troduction; the satellite tracking data col-
lected before the lions are reintroduced will
provide adequate data to establish their
current baseline ecology, and the subse-
quent simultaneously collected data with
the lions upon their release will facilitate
measuring the changes in behaviour as they
occur in relation to these species adjusting
to the new landscape of risk. The compar-
ison of ungulate ecology before and after
the presence of lions, in addition to study-
ing the lion population as they adapt to
a new environment, will include; territory
and home range size and location, diel ac-
tivity, habitat use, inter- and intra-specific
interaction, decision-making and situation
specific behaviour.
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3. Research Update

The ungulate satellite collars have cur-
rently been deployed for approximately 6
months, and the data collected is already
revealing interesting patterns of behaviour
and habitat use. The ungulates were all
collared within close proximity to the lion

release site where there is the greatest prob-
ability of interaction between predator and
prey.
Figures 1-5 show a summary of the satellite
telemetry data collected for each species to
date:

Buffalo Syncerus caffer

Figure 1: Buffalo satellite telemetry data showing clear territorial delineation between
two distinct social groups. The data also shows that the buffalo spend the majority of their
time in the open grassland areas between the papyrus in the swamp.
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Sable Hippotragus niger

Figure 2: Sable satellite telemetry data showing different patterns of habitat use between
the open grassland areas of the Zambeze River floodplain, and the edges of the denser
woody vegetation. However the extent of the ranges of both habitat uses remains relatively
compact.

Zebra Equus quagga

Figure 3: Zebra satellite telemetry data showing clear preference for the open grassland
areas of the Zambeze River floodplain. There also appears to be some level of distinct
territoriality, however more data is required before this can be properly analysed.
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Reedbuck Redunca arundinum

Figure 4: Reedbuck satellite telemetry data showing very compact home ranges in the
grassland area of the Zambeze River floodplain.

Warthog Phacochoerus africanus

Figure 5: Warthog satellite telemetry data showing very distinct patterns of behaviour
between the edge of the woody vegetation and the open grassland area of the Zambeze River
floodplain. These individuals display clear patterns of resting in the cover of the denser
vegetation and foraging in the more open areas.
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4. Future Plans

The satellite biotelemetry data from the
animals collared thus far display clear and
predictable behavioural patterns of habitat
use, with some species also showing distinct
ranges and boundaries between individuals
and groups. The spatiotemporal patterns
of the ranges may be described as rather
neat – the animals have no fear as there
is no risk of predation, and thus there is
predictable regularity to their behavioural
patterns, primarily driven by diel periodic-
ity.

As discussed, now that we are begin-
ning to achieve robust measurements of spa-
tiotemporal behavioural ecology, it will be
interesting from both a biological and man-
agerial perspective to measure any changes
or differences in habitat use and inter- and
intra-specific interaction in comparison to
introducing risk and fear in the form of

lion restoration as apex predator in this
system.

Although necessarily limited by avail-
able resources and time, large sample sizes
are generally preferable with regard to sci-
entific ecological research, and maximis-
ing data collection must be pursued wher-
ever possible. To this end we would rec-
ommend increasing the total number of
collars deployed on the same species al-
ready monitored, which would increase the
statistical robustness of the analyses and
improve our ability to make inference. In-
formed decision-making is especially impor-
tant with the imminent lion reintroduction
that will both directly and indirectly affect
the entire ecosystem, and the opportunity
to directly measure these processes must
be taken.

Veterinarians, Dr Toft and Dr Bila, take blood samples from a darted zebra during the
collaring operation. Blood samples will be screened for diseases, adding another level to
information on the wildlife populations.
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Dr Bila, Dr Rasmussen, & Dr du Preez stabilise a buffalo in sternal recumbancy
while fitting a satellite biotelemetry collar that will facilitate remote tracking.
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