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Overview of the data collection and species captured

With sampling in Mwanihana forest, the sixth and last of the field sites chosen for
data collection, fieldwork for this project was completed resulting in nearly 600 km?
of the Udzungwa Mountains National Park and adjacent forests having been surveyed
through camera trapping specifically for leopards (Panthera pardus), see Figure 1 for
a map of the overall sampling achieved.

Udzungwa
235 occasions, 185 detections, 60 animals
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Figure 1. Map of the sampling grids. Left: National Park boarder is highlighted in red. (1 & 2) in
Matundu forest, a lowland rainforest (300-500m asl). (3) Lumemo river in a valley of dry miombo
forest (300-500m asl). (4) Mbatwa area is in the rainshadow of the mountains and is in some places
almost a semi dessert with dry baobab forest, rising in elevation (500-1900m asl) to Acacia-
Commiphora forest and finally grasslands. (5). Ndundulu-Luhomero is a montane wet forest where the
grey-faced sengi (Rhynchocyon udzungwensis) and the kipunji monkey (Rungwecebus kipunji) were
both discovered within the last decade. Furthest to the east the Mwanihana forest (6) rises unbroken
from 300-2100m asl. Right: projection of map from the spatial analysis, colours indicating leopards
captures red crosses a camera-trap with no leopard captured. Overall leopards were captured in 46.3%
of all camera-trap stations.

In total, 168 paired camera-trap stations (336 camera-traps) have been setup
during the six surveys covering all major habitat types in the area (lowland rainforest,
montane rainforest, dry miombo forest, high altitude grasslands, acacia commiphora
forest and baobab forest). Of the 168 camera-trap stations placed in the Udzungwa
Mountains, only 4 failed to record data either because they were stolen by poacher or
destroyed by elephants.

The combined effort of the camera-trapping has resulted in nearly 5,000 camera-trap
days that produced approximately 30,000 photos and videos overall. Of the 164
camera-trap stations that collected data, leopards were captured at 76 stations
(46.3%) and a total of 60 different individual leopards have been detected as
identified them from the coat pattern. Interestingly, we found no individuals



appearing at more than one site, even if some of them were not very far apart. In
Matundu forest, for example, the first area sampled, closest camera traps in the two
adjacent sites were only some 8 km apart.

In addition to the leopard, 50 more species of medium-to-large mammals have
been recorded in the camera-traps, including two species (bush duiker: Sylvicapra
grimmia and Kklipspringer: Oreotragus oreotragus, see figures 2 & 6) that were
not previously been reported with certainty in the national park, and the
Udzungwas overall. Also worth mentioning are the camera trap photo of sable
antelope (Hippotragus niger) (see figure 3), ground pangolin (Manis temminckii) (see
figure 5) and caracal (Caracal caracal) (see figure 4), which are all very rarely seen.
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Figure 2. Camera-trap photo of klipspringer (Oreotragus oreotragus) from Mbatwa, a species
suspected to be in Udzungwa but not confirmed until now.
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Figure 3. Camera-trap photo of sable antelope (Hippotragus niger) from Mbatwa, a very shy and
seldom seen species.
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Figure 4. Camera-trap photo of caracal (Caracal caracal) from Mbatwa. Wide-spread throughout sub-
Saharan Africa this medium size cat is rarely ever seen and nothing is known about them in Udzungwa.



Figure 5. Camera-trap photo of ground pangolin (Manis temminckii) from Mbatwa, this species is in
decline all over Africa.
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Figure 6. Camera-trap photo of bush duiker (Sylvicapra grimmia) from Lumemo valley, this species
has been suspected to be in the area but its presence has never before been confirmed.



Lumemo Valley survey (site 3)

The survey in Lumemo valley (marked as 3 on the map in figure 1) was conducted by
Rasmus Havmgller and his two field-assistants, from 26" of August until 4" of
September 2014, covering ~100km?. The valley rises slowly in altitude from 500m asl
in the south to 800m asl at the northern point and consists mainly of dry grassy
miombo woodlands and riverine forest along the medium sized Lumemo river.

In the east/west directions the slopes climb steeply to elevations of over 1000m asl
but is still predominantly dry grassy bushlands.

This made the work very hard, as the tall grass was difficult to walk through on the
steep slopes under an open sky, and with few trees providing a good shaded spot for
setting camera-traps. Nevertheless, the valley is home to the highest recorded number
of individual leopards in all surveys.

No less than 15 individuals were identified (8 females and 7 males), with a total of 62
captures/re-captures. Preliminary analysis of the data indicates that there are +6
individuals/100km? for the valley, et it is important to highlight that much more
work is needed to give a solid estimate.

The Lumemo valley is also were we had the first capture of a bush duiker (see figure
6), which has long been suspected to be in the Udzungwa, but has never been
confirmed until now. A total of 24 mammals species was captured by the camera-
traps in the Lumemo valley, which is not as high as the dry north or the nearby
lowland rainforest, but still an impressive number.

Ndundulu-Luhomero survey (site 5)

The survey in Ndundulu-Luhomero mountains (marked as 5 on the map in fi%ure 1),
was conducted by Rasmus Havmaller and his two field-assistants from the 9" to 18™
of September 2014, covering ~80km? with 25 camera-trap stations. This forest,
believed to be the oldest rainforest in all of Africa, is situated at the remote western
part of the Udzungwa Mouintains National Park, where it is split in half into the
national park and the Kilombero Wildlife Reserve.

The forest starts at ~1400m asl and continues until ~2000m, where it is replaced
either by low dense scrub or bamboo forest up until 2500m. Surprisingly the
rainforest is relatively easy to move around in as there’s a large number of elephant
trails, which seems to have been used by for generations.

The higher altitude parts, where the habitat turns to bamboo or scrubs, is far more
difficult to move through. Even at this relatively high altitude we regularly found
scats and signs of leopards, and the camera-traps revealed no less than 11 individuals
(3 males, 8 females), but a surprisingly low capture/recapture rate of just 33 events.
This is possibly a result of the leopards being able to move more randomly in the area,
as the forested parts are open with many large trails, and us being unable to locate the
largest trail in the more dense high altitude areas. Even so leopards were recorded at
camera-traps placed at over 2000m altitude.



Additionally, a fairly high number of photos the Endagered Eastern Arc Mountain
endemic, Abbott’s duiker (Cephalophus spadix) was captures (see figure 7).

Also worth mentioning as the photo capture of an African clawless otter (Aonyx
capensis) (see figure 8) in a peat swamp located at 1900m asl.
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Figure 7. Camera-trap photo of an Abbott’s duiker (Cephalophus spadix) from Ndundulu-Luhomero.
This is one of the endemic forest antelopes that are only found in the eastern arc mountains in
Tanzania.



Figure 8. Camera-trap photo of an African clawless otter (Aonyx capensis) from Ndundulu-Luhomero.
The camera-traps were placed in a peat swamp at 1900m asl.

Mwanihana survey (site 6)

The survey in Mwanihana forest (marked as 6 on the map in figure 1), was conducted
by Rasmus Havmellers’ two field assistants (Richard Laizzer and Aloyce
Mwakisoma) from the 25" of October to 5™ of November 2014, setting up 27 camera-
trap stations, covering ~120km?. The Mwanihana forest rises from 300m asl all the
way to 2100m asl and thus provide a gradient of lowland into montane rainforest.

The forest was until recently requently disturbed by firewood collectors and poachers
until 2012, where stricter enforcement was put in place.

As a result the TEAM network has detected a higher abundance of wildlife, but it was
still expected that there would be few leopards on the eastern slopes towards the
villages and agriculture. Even with a very dense population just a few hundred meters
away the recording IMAGO0036, illustrates just how close leopards can be to human
settlement without anyone noticing. If you turn the volume up, you can hear the music
from the village as the leopard passes the camera-trap.

In total 5 leopards where identified (3 females and 2 males), however the capture/re-
capture rates are quite low with just 14 captures/re-captures, but as seen from the map
in figure 1 (right), the camera-traps where leopards where captured runs along a
narrow strip which is the main track further into the mountains, and there is a
possibility that these animals are all at the edge of their home-range, and there really
are just very few so far in Mwanihana.



The Mwanihana forest is also home to an Endagered and endemic monkey, known as
the Sanje mangabey (Cercocebus sanjei), which is only found in this forest and then
another some 100km southwest. Being highly alert, these primates are difficult to
observe in the wild, but were however caught quite frequently in the camera-traps.

Methods and equipment evaluation

Following an extensive trial period, and based on the camera units we had available,
we decided to use at each camera station either pairs of Cuddeback Ambush camera
traps with normal, Xenon white flash together or mixed pairs of Cuddeback Ambush
and IR-plus BF-HD, the latter camera provided by Fototrappolaggio s.r.l. and
mounting a IR Led with no glow (indeed, ‘black’) and recording HD videos. The
advantage of the Xenon flash cameras is to take very clear, sharp and colour images at
night, which are essential for identifying individual leopard. However, at night these
cameras take 30-40 seconds after a picture for a second picture to be taken, due to the
flash re-load time. This may lead to missing individuals such as pairs or cubs with
mothers. Indeed the use of IR camera that can take videos at night allowed to verify
this potential problem. In contrast, camera-traps mounting IR-led flashes cannot take
colour images at night.

The good result of this mix of camera models is evident in the videos IMAGO0174,
IMAGO0175, IMAGO0176 (attached), where, at first, a female leopard passes the IR
video-camera, then the white flash camera goes off and takes a photo. This camera
then starts to recharge its flash, but before it is ready to take another photo two large
leopard cubs also pass in front of the camera trap (one with a prey in its mouth!), an
important event that could only be recorded by the IR video-camera.

On the other hand, the night-time videos of the IR+ cameras make the individual
identification more difficult than the colour images obtained with Xenon flash,
bearing the risk of misidentifying individuals. This problem is rewarded by day-time
video-recordings which are of high quality in the HD models.

The next steps — Analyses !

This project is to our knowledge the largest camera-trap study to date of leopards over
this scale of area and heterogenic landscape.

To list the primary targets, estimating leopard density for the park as a whole is aimed
to increase the conservation value of the park and hopefully create awareness.
Subsequently describing the difference in density from site to site, is aimed at
understanding what an “ideal” habitat is for leopards in Udzungwa. As already
mentioned it appears that leopards within the Udzungwa has a very limited range, as
not one leopard has been found in two surveys.

Liking this finding with the genetic component of this study, to investigate if they can
be genetically distinguished as well, will be important knowledge in conservation
planning. Finally, investigating the diet of leopards in Udzungwa will add as an



additional parameter in understanding whether prey preference might be a factor in
their density and distribution.

Preliminary analysis for estimating the density of leopards, using the R package
SECR (Spatially Explicit Capture-mark Recapture), gave a leopard density of
4.98 individuals/100km? for the overall area. However, these results are very
preliminary and full analysis has begun to give a more exact estimate. Stay tune!
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