
 
 
 
 
 
 

INTERIM REPORT FOR THE 6-MONTH PERIOD ENDING 31 
DECEMBER 2011 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
       
 



 2 

CONTENTS 
 
  PG 

1. REPORT SUMMARY 3 

2. SUMMARY LINE 6 

3. PROJECT LEADERS 6 

4. OTHER STAFF 6 

5. COLLABORATORS/PARTNERS 6 

6. PROJECT DURATION 6 

7. APPROVED BUDGET 7 

8. ACTIVITIES/PROGRESS 9 

 8.1. Call-up Survey 9 

  8.1.1 Methodology 10 

  8.1.2. Results 10 

 8.2 Prey Density Surveys 12 

 8.3 Spoor Density Surveys 13 

 8.4 GPS Collars, Monitoring and Identification 14 

 8.5 Lion Mortalities and Births 17 

  8.5.1 Treatment of injured Busanga female F019 17 

 8.6 Snared Lions 17 

9. EXPLORATORY ACTIVITIES 18 

10. PROBLEMS AND CONSTRAINTS 19 

11. GOALS/ACTIVITIES FOR THE NEXT YEAR 19 

12. CONSERVATION ACCOMPLISHMENTS AND EVALUATION 20 

13. LIST OF PUBLICATIONS DURING LAST 6 MONTHS 20 

14. REFERENCES 21 



 3 

1. REPORT SUMMARY 
 
Historically, lions occurred throughout Zambia, but today the population, 
estimated at between 1,000 and 3,200, is largely limited to the country’s 
three largest protected areas. With a relatively low human population 
density, the country has the potential to be a stronghold for lions, and the 
Kafue National Park (KNP), one of the world’s largest protected areas, is a 
strategically important site for the species’ future in the country and the 
southern African region. 
 
Within the boundaries of the KNP, lions are fully protected, and utilisation 
is non-consumptive in the form of photographic safaris. Surrounding much 
of the KNP’s unfenced boundaries are community-owned Game 
Management Areas (GMA’s) where consumptive utilisation of wildlife 
resources is allowed. This utilisation includes hunting concessions where 
trophy hunting of lions is the primary source of revenue. GMA’s also have 
varying numbers and densities of rural human communities as well as 
their livestock. 
 
Although lions are protected within the KNP, they nevertheless face a 
number of potential threats, both natural and anthropogenic. These 
include: 
 

o Poaching: Historically, KNP has had serious poaching problems, 
including both subsistence and commercial poaching activities.  

o Fire: Enormous areas of KNP are burnt on an annual basis. Such 
regular burning could be having a detrimental effect on vegetation, 
with a corresponding decrease in herbivore density, again affecting 
the prey base for lions. Furthermore, fire presents a direct risk to 
young cubs when left in a den site by their mother. 

o Flooding: The KNP has a very high annual rainfall, with the northern 
sector of the park receiving an average of 1020mm per annum. 
Anecdotal evidence from tourism guides suggests that lionesses 
frequently have cubs shortly before the end of the dry season, but 
that these cubs do not survive through the wet season. 

o Trophy hunting: Although hunting activities take place only in the 
GMA’s surrounding the KNP, studies elsewhere have shown that lion 
populations within a protected area can be negatively affected by 
injudicious hunting practices in adjacent areas.  
 

The primary research objective of this project is, therefore, to determine 
the conservation status of lions in the KNP and surrounding GMA’s, as well 
as which of the above potential threats have the greatest influence in 
limiting lion numbers. This information will be used as the basis for a 
strategic management plan for lions in the greater KNP system. We intend 
to work closely with the Zambia Wildlife Authority (ZAWA) and other 
stakeholders in drafting this management plan. As threats to lions in other 
areas in Zambia are likely to be similar, this management plan will form a 
useful guideline for the improved conservation of the species across the 
country. 
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In order to meet the primary research objective, we will address a 
number of research questions, including: 
 

o How do the abundance and dynamics of lion populations within the 
KNP’s northern region, including both the Busanga Plains and the 
Lufupa area, and the adjacent GMA’s and Open Areas (OA’s) 
compare, and are they limited by natural or anthropogenic factors? 

o Is the KNP population contiguous with lion populations in eastern 
Angola and the Khaudum-Caprivi and Okavango-Hwange 
complexes? 

 
The methodology employed to address these research questions includes 
population surveys, prey abundance counts, telemetry, questionnaire 
surveys, occupancy surveys and genetic analysis. In order to ensure the 
continuity of the study, we intend to include a Zambian student as a 
research assistant, as well as transfer skills to ZAWA personnel by 
including them in project work. 
 
To achieve the project objectives, we have partnered with Wilderness 
Safaris Zambia (WSZ), one of the largest photographic safari operators in 
southern Africa. WSZ operates seven camps in the northern sector of the 
KNP, and provides logistical support to the project.  
 
The PI was in the field for the majority of the period under review from 1 
July until 1 December, when he departed KNP for the duration of the peak 
of the wet season. The project was based at Lufupa Camp for the whole of 
the 2012 field season, barring various trips to the Busanga Plains as well 
as extended field trips to other parts of KNP. Lufupa Camp proved a 
practical and useful base for the KLP due to its central location as well as 
the infrastructure and logistical support of the Wilderness Safaris 
operation in this camp. The project will continue to be based at Lufupa in 
future. 
 
During the first half of our second year of operations, we completed the 
following work: 
 

• A second call-up survey of the northern sector of KNP, following 
the same survey design as in 2010; 

• track and prey counts, with an emphasis on more intense track 
surveys in the Lufupa area of KNP; 

• deployment of 8 GPS Iridium collars on lions, recovery of 4 GPS 
remote-download collars from 2010 and deployment of a single 
VHF collar; 

• location and observation of collared lions and their prides, as 
well as adding to our database of known lions; 

• removing wire snares from injured lions and liaising with ZAWA 
and the Zambia Carnivore Program in this regard; and  

• further building on relationships with stakeholders in Kafue. 
 
In addition to the above, the PI was a co-author on a paper entitled “The 
significance of African Lions for the financial viability of trophy hunting in 
Africa.” The paper is currently in press and due to be published in the 
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academic journal PLoS ONE in January 2012. The findings of this paper 
will be of some significance to the lion hunting industry in the KNP 
system, as well as the rest of Zambia. 
 
En route back to South Africa in December, the PI spent some time with 
Simon Dures, a fellow PhD student who is conducting research into the 
genetic variation of lions in Botswana. Simon is also affiliated to, and 
supported by Wilderness Safaris, and this association will lead to further 
collaboration between these two projects in future. 
 
The PI will be in Cape Town from the end of December until late April, 
when he will depart to arrive back in KNP in early May 2012. Although 
attempts were made to resume fieldwork as early as March in 2011, these 
attempts proved futile, hence the later return in the current year. During 
this period of absence from the field, he will be spending time at the 
University of Cape Town attending courses and working with supervisors 
on data collected to date.  
 
The KLP would like to take this opportunity to welcome PUMASafe on 
board as the major funder of the project. We are very grateful for the 
generosity of this organisation, and look forward to a mutually beneficial 
partnership in the years ahead. 
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2. SUMMARY LINE 
 
The Kafue Lion Project has been established to determine the 
conservation status and dynamics of, and threats faced by, the lion 
population in Zambia’s Kafue National Park. 
 
3. PROJECT LEADERS 
 
Principal Investigator: Neil Midlane, University of Cape Town 
    email:   neilmidlane@yahoo.co.uk 
    mobile:  +260 96 208 6846 (Zambia) 
    mobile:  +27 82 652 4352 (South Africa) 
    skype:  neilmidlane 
 
4. OTHER STAFF 
 
Academic Supervisors:  Dr Justin O’Riain – University of Cape Town 
    Dr Luke Hunter – Panthera 
    Dr Guy Balme – Panthera 
 
5. COLLABORATORS/PARTNERS 
 
Zambia Wildlife Authority  www.zawa.org.zm 
Panthera    www.panthera.org 
PUMASafe    safe.puma.com 
Wilderness Safaris   www.wilderness-safaris.com 
The Wilderness Trust  www.wildernesstrust.com 
The University of Cape Town www.uct.ac.za 
 
6. PROJECT DURATION 
 
Initial phase: 1 July 2010 – 30 June 2013 
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7. APPROVED BUDGET 
 

 
 
Table 1. Kafue Lion Project budgeted and actual expenditure for the period 1 July 2011 to 
31 December 2011 (All amounts in USD). 
 
Explanatory notes to the budget presented in Table 1: 
 

1. 12 month budget; amount unspent as ZAWA unable to release a 
scout of suitable experience/qualifications to join the KLP. 

2. 12 month budget; amount unspent as funding was uncertain until 
mid-October 2011, as well as ZAWA staffing shortages. 

3. Amount unspent as funding uncertain until late in the season. 
Awaiting recommendations for hunting industry reform from 
Panthera following Johannesburg workshop in June 2011. 

4. Budget included driving a new project vehicle from Johannesburg to 
Kafue, but this did not materialise as we were advised by 
Wilderness Safaris to purchase a new vehicle in Zambia. 

5. Budget excluded VAT as we were informed that we would be able to 
claim this amount back through Wilderness Safaris, but this was not 
the case. 

6. Budget amount too high. 
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7. Substantial discount received on collars by purchasing through 
Panthera. 

8. Zambia’s veterinary council is refusing to authorise non-Zambians 
to conduct animal immobilisations in Zambia, therefore the KLP’s PI 
could not get authorisation and the equipment was not purchased. 
These funds have been allocated to cover the VAT on the project 
vehicle. 

9. Budget amount was based on insurance costs in South Africa, but 
these were higher in Zambia. Budget to be adjusted next year. 

10. Amount unspent as funding uncertain until late in the season and 
ZAWA also raised funds and conducted its own aerial game count. 

11. Payable in second half of year. 
 
Note regarding funding from PUMASafe and current cash situation 
 
The total budgeted amount from PUMASafe for the 2011-2012 year is 
$172,120. This amount was split into two drawdowns, with the first one 
being $163,310 and the second one $8,810. (Note that in the proposed 
MOU sent to Puma the second drawdown was erroneously recorded as 
$6,355 due to an Excel formula error.) 
 
However, due to the fact that, as explained above, we have underspent in 
a number of areas, the KLP currently has a total of $15,749 between its 
bank accounts and cash on hand. In addition, a further $34,500 is still 
being held on behalf of the project by the Wilderness Trust.  
 
We therefore propose that the envisaged second drawdown be retained by 
PUMASafe at this stage. The balance held on behalf of the KLP by 
PUMASafe is therefore currently $196,690 and will remain as such until 
the next drawdown in July 2012. 
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8. ACTIVITIES/PROGRESS 
 
All the activities undertaken thus far have been aimed at establishing a 
baseline understanding of the current status of the Kafue lion population, 
as a first step towards achieving our primary research objective.  
 
8.1. Call-up survey 

Estimating and monitoring of animal populations is an important first step 
in the management of any species. A popular method for obtaining such 
information is distance sampling, where the distance of animals from a 
point or line transect is determined and modelled, in order to estimate 
density and, thereafter, abundance. However, there are many species 
with a low likelihood of detection, including lions, for which the method 
proves problematic. In order to overcome these limitations, animals may 
be lured to, or trapped at, a point transect. If likely distance and 
probability of response can be determined, a density estimate can then be 
calculated (Buckland et al. 2006). Call-up surveys using sounds likely to 
attract predators are one such method (Ogutu & Dublin 1998). 

During July and August 2010, we conducted a call-up survey, designated 
CS01, of the northern sector of the KNP (i.e. north of the M9 tar road) 
which runs in an east-west direction, bisecting the park. This survey was 
repeated in 2011 and designated CS02. This survey will contribute 
towards determining a population estimate for the KNP’s lions, which will 
form part of addressing our primary objective of determining the 
conservation status of the species in the park.  

Use of call-up surveys requires calibration experiments in order to 
determine maximum likely response distance, and expected proportion of 
animals responding (Buckland et al. 2006). In order to conduct such 
calibration experiments for lions, two vehicles with a minimum of one 
observer per vehicle, and radio contact between vehicles, are required. A 
group of lions needs to be located, whereafter one vehicle will remain with 
the lions, and the second vehicle will drive a minimum of 5km (measured 
via GPS) away. Call-up sounds will then be played at 500m intervals by 
the second vehicle until a response is obtained from at least one animal in 
the group. The distance and proportion of animals responding will then be 
recorded by the observer in the first vehicle. After carrying out a sufficient 
number of these experiments, the maximum likely response distance and 
expected proportion of animals responding can be calculated (Mills et al. 
2001; Ogutu & Dublin 1998). 

It was not feasible to perform the calibration of the survey during the first 
season of fieldwork for two reasons. Firstly we did not initially have collars 
on any lions, which meant that locating lions to use for calibration 
purposes would be purely on an opportunistic basis, and thus extremely 
time-consuming. Secondly, as we subsequently conducted our survey, we 
did not want to play the same calls to the same lions too soon, in order to 
avoid problems with habituation of animals, which may have led to biased 
outcomes.  
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Based on advice from Dr Paul Funston, we did not conduct calibration 
experiments in the 2011 season either. Dr Funston advised that in a 
relatively small lion population, the risk of bias arising from habituation 
may outweigh the benefits of calibrating in a particular area, and we were 
concerned that CS02 would thus have been adversely affected. We will 
therefore use previous studies in other areas to estimate our response 
distance and probability, although we acknowledge the inherent risk 
therein. As there is no call-up survey planned for 2012, we plan to 
perform calibration experiments during that season and revise our results 
accordingly. 

8.1.1. Methodology 
 
For CS02 we used the same survey points as in CS01, conducted in the 
2010 field season. We designed the survey using Google Earth, and 
identified 73 call-up stations, all on the road (either in the KNP or on the 
boundary roads between the park and the adjacent GMA’s/OA’s), and 
spaced at least 8km apart (straight line distance). Based on available 
literature, this is a sufficient distance to avoid double counting of 
individual lions, as no previous study has had lions respond from more 
than 4km away. We generally conducted 4 stations per night. We played 
the distress call of a buffalo calf, using a protocol of calling for 20 
minutes, silence for 10 minutes, calling for 10 minutes, silence for 10 
minutes and then calling for a final 10 minutes, giving a total of one hour 
spent at each call-up station.  
 
In 2011 we used more “round trip” routes to and from survey points, 
rather than the “out-and-back” nature of the 2010 survey. This was 
largely due to the relocation of the project to the more central Lufupa 
Camp from the Busanga Plains. In order to maximize efficiency, we 
conducted spoor and prey counts during the same field trips. Fieldwork 
therefore consisted of performing the 4 or 5 call-up stations during the 
night, starting about 30-45 minutes after dark, followed by a spoor count 
at first light for the longer of 12 km or 2 hours. The spoor count route 
would then be reversed, and a prey count conducted along the same 
transect. The remainder of the day was then spent at the last call-up 
station from the previous night, before the next series of call-ups began 
approximately 30-45 minutes after dark. 
 
8.1.2. Results 
 
CS02 – 2011 
 
The 73 call-up stations completed in this year’s survey produced a total of 
49 lions, the same number as we observed at 79 stations in the 2010 
survey. However, of the 73 stations, lion responses occurred at just 13, 
meaning that 60 stations, or 82.2% of sample points, had no lion 
response. Mean group size of responding lions was 3.77 (range 1-8) 
compared to 3.06 (range 1-6) in CS01.  
 
Of the 13 responses, 11 occurred at points within the KNP, and only 2 
were on boundaries between the KNP and GMA’s (refer Figure 1). 
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Similarly to the 2010 survey, the majority of these responses were in core 
areas of the KNP, as well as in the McBride’s Camp/Mushingashi area on 
the eastern side of KNP. Once the survey has been calibrated, more in-
depth analysis using GIS will be conducted in order to determine what 
factors are most strongly correlated with lion distribution.  
 
In total, 15 males and 24 females responded to call-ups (we were unable 
to determine the sex of 10 lions due to them being juveniles or our view 
being obstructed by vegetation) giving a male: female ratio of 0.63, 
compared to the 2010 ratio of 0.71. Amongst adult animals this ratio 
came down from the 2010 figure of 0.60 to 0.21, while in the sub-adult 
cohort, more males were observed, at a ratio of 3.00 (Table 2). Of the 49 
lions viewed, 7 responders were juveniles, with ages estimated at 2-3 
months for one litter of 3 cubs, while the other 4 were aged at 
approximately 6 months. There have been suggestions by other 
researchers that females with young cubs will not respond to call-ups due 
to the risk to their cubs, but our responses seem to indicate that mothers 
are willing to bring cubs in to investigate the buffalo calf distress call. 
 

 
 
Figure 1. Lion responses during CS01. Area shown is north of the M9 tar road. Red “L” 
label indicates station with lion response, green pin indicates no lion response; red pin 
indicates station abandoned due to inaccessibility/proximity to villages/logistical reasons. 
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 Male Female Unknown 
Adult 4 (12) 19 (20) 0 (0) 
Sub-adult 9 (8) 3 (5) 4 (0) 
Juvenile 2 (0) 2 (0) 3 (1) 
Unknown 0 (0) 0 (0) 3 (0) 
Total 15 (20) 24 (28) 10 (1) 
 
Table 2. Age and sex classes of lions responding to call-ups during survey CS02. Bracketed 
figures are responses in CS01 in 2010. 
 
In addition to lions, other large carnivore responses in 2011 included 22 
(76 in 2010) spotted hyaenas (Crocuta crocuta), 4 (5 in 2010) wild dogs 
(Lycaon pictus) and 8 (11 in 2010) leopards (Panthera pardus). 
 
8.2. Prey density surveys 
 
We conducted prey density counts using methodology described by 
Buckland et al. (2004). In terms of this methodology, we established 
transects on selected roads in the northern sector of the KNP. These 
transects were recorded using the GPS Track Log feature on an Oregon 
450 GPS (Garmin International Inc., Kansas City, Kansas) in order to 
ensure repeatability. We drove these roads at a maximum speed of 20 
km/hr at specific times of the day, beginning either at, or within 2 hours 
of, sunrise.  

During these transects, two observers counted all animals which 
constituted potential lion prey, sighted on both sides of the vehicle. When 
we sighted an animal we recorded the species, group size, sex (male or 
female) and age class (juvenile, sub adult or adult). If there was 
uncertainty for any factor, we recorded “unknown.” We recorded the 
perpendicular distance of the animal from the road using a Bushnell Elite 
1500 Rangefinder (Bushnell Corporation, Kansas City, Kansas) as well as 
a GPS Waypoint using an Oregon 450 GPS. In the case of a group of 
animals, a single GPS point, and the distance to the middle of the herd 
were  recorded.  

We recorded the vegetation type each time a prey record was noted. We 
also recorded the vegetation type on each side of the road at 500m 
intervals in order to determine the proportion of effort expended in each 
of the vegetation types encountered. In order to maximise efficiency in 
terms of travel time, we generally conducted prey counts in the area of 
the call-up survey stations during the morning following the actual call-
ups. In addition, every 500m and for every animal location, we noted 
whether the vegetation had burnt in the current season or not. 

We only conducted 8 prey counts in 2011, covering a distance of 110km 
and a total duration of 8 hours of driving time. The reason for the low 
number is that with Kafue’s general low density of game, we were 
concerned about obtaining enough observations for statistical analysis 
using the software Distance (Patuxent Wildlife Research Centre, 
Baltimore, Maryland). These concerns were confirmed by Dr Matt Becker 
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of the Zambia Carnivore Program, who had similar issues in his work in 
South Luangwa National Park. We are therefore planning on utilising the 
data collected by ZAWA in its aerial survey in order to estimate prey 
density and biomass. These data will be used in conjunction with formulae 
described by Hayward et al (2007) to calculate an estimated lion carrying 
capacity for KNP. 
 
8.3. Spoor density surveys 
 
The high costs and difficulty associated with direct methods of assessing 
lion population sizes have led to the development of a number of indirect 
methods to achieve this objective (Funston et al. 2001). We will be 
utilising one of these methods, spoor density counts, as one method of 
producing an estimate of lion numbers in the northern sector of the KNP.  
 
We established transects on selected roads in the KNP road network 
where we conducted spoor counts to determine spoor density. We 
recorded the transects driven using the Track Log feature on an Oregon 
450 GPS to ensure repeatability of these transects.  
 
We drove these transects in the early morning, beginning at first light. We 
had one observer seated on the front left corner of the bonnet of the 
vehicle, looking for carnivore spoor on the road. We recorded incidences 
of spoor for lion, leopard, cheetah (Acinonyx jubatus), spotted hyaena and 
wild dog. We only recorded spoor adjudged to have been made within the 
preceding 24-hour period (Funston et al. 2010).  
 
We recorded the species, as well as the sex class and the age class where 
possible. We noted a GPS waypoint at the location of each new spoor 
incidence. We recorded substrate type (sand or clay) and substrate 
quality (in terms of track visibility on a scale of 1 to 5 with 1 being very 
poor and 5 being excellent). This scale reflected the likelihood of seeing 
the tracks, while traveling at a vehicle speed of 10km/h, of a target 
species where the animal had merely crossed the road and not walked on 
the road for any distance. We also recorded substrate quality at 500m 
intervals throughout the survey to determine proportion of survey 
distance spent in different substrate qualities. This will enable analysis of 
spoor density data, and subsequent abundance estimates, using models 
described by Funston et al. (2010).  
 
We recorded the spoor quality on a scale of 1 to 5 to indicate a confidence 
index regarding the species, age and sex class. We recorded vegetation 
type for the location of the spoor as well as distance spent on the road for 
each animal from when the spoor was first seen to when it was no longer 
on the road. Spoor of the same species, sex and age located within 500m 
were deemed to be the same animal to avoid double counting (Funston et 
al 2001).  
 
To maximise efficiency, we conducted spoor counts on roads in areas 
surrounding call-up stations while working in the remote areas of the KNP 
in a similar manner to the work done in 2010. During 2011, we 
additionally established two 20km transects in the area around Lufupa 
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camp which we drove repeatedly during the course of the season. We 
covered a total of 340km during 17 transects along these routes.  
 
After 340km, we had observed 31 incidences of fresh lion tracks, 98 of 
fresh hyaena tracks and 59 of fresh leopard tracks. We have yet to 
analyse these data in any detail, but the observed track density for lions is 
9.87 tracks/100km, while the track frequency is 10.13 km/track. 
 
These measures are comparable with those of Davidson et al. (2011) from 
their study in Hwange National Park Zimbabwe, where track density 
ranged from 6.93 to 9.45 tracks/100km and track frequency from 10.85 
to 14.43 km/track. 
 
These data will be analysed further at a later stage using formulae derived 
by Funston et al. (2010) to convert track count data into density indices. 
We will then combine these density estimates with those from call-up 
surveys and home range analyses to build our estimate of Kafue’s lion 
population. 
 
8.4. GPS collars, monitoring and identification 
 
On Thursday 29 September 2011, we took delivery of 10 new GPS/Iridium 
satellite collars. These collars are the latest generation in animal tracking 
technology. Similarly to the existing collars that we have in the field, each 
collar obtains and stores 3 GPS fixes per night, giving us a detailed picture 
of movement patterns and home range usage for our collared lions. The 
new collars, however, take this one step further in that the GPS data 
collected are transmitted via satellite as an SMS message to a computer 
server in Germany, from where they are converted into email and sent 
directly to the lead researcher’s email address. In a system the size of 
Kafue, this results in an enormous time saving for the research team, and 
also negates the issues that we have faced with not being able to find two 
of our collared lions from 2010 this year. 
 
From 11 October to 22 October, with the assistance of Dr Harvey 
Kamboyi, ZAWA veterinarian, and Mr Emmanuel Mwale, ZAWA WPO, we 
managed to locate, immobilise and collar 8 lions. The operation was 
conducted smoothly, and we thank Dr Kamboyi and Mr Mwale for their 
assistance and dedication. 
 
Of the 8 lions collared, in 3 cases we replaced old collars, on the Busanga 
male (M016), the Papyrus female (F021) and the Treeline female (F028). 
In addition, we collared F018 in the Busanga pride as a replacement for 
F019, who is still in poor condition following injuries sustained earlier in 
the year and subsequent infection. Ufortunately, the other two collared 
males from 2010, being the Papyrus male (M008) and the Musanza male 
(M031), were not observed at all during the 2011 field season, and we 
therefore suspect that they may both have died, though we do not have 
any evidence to support this theory. 
 
Four new lions were also collared in 2011, being 2 males and 2 females. 
The males are the Lushimba male (M048), collared in the Papyrus area, 
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the young Lufupa male (M037), the old Lufupa female (F039) and the 
young Lufupa female (F053). 
 
During November we procured the services of Dr David Squarre from 
ZAWA for a few days, and attempted to locate and collar a further 2 male 
lions, one of which was M043, the male in the Lufupa area wearing a VHF 
collar. Unfortunately this animal was particularly skittish and we were 
unable to get close enough to dart him. We furthermore were unable to 
locate any other suitable males, and have therefore had to retain 2 collars 
which we hope to deploy early in the 2012 field season. 
 
To date all 8 new collars are functioning satisfactorily and transmitting 
their data as envisaged. The results are presented below in Figures 2 
(Busanga lions) and 3 (Lufupa lions).  
 

 
 
Figure 2. Collared lions in Busanga Plains region, late October to end December 2012. Pink 
line: Papyrus female (F021); pale blue line: Busanga female (F018); green line: Treeline 
female (F028); red line: Busanga male (M016) and black line: Lushimba male (M048). 
Bright blue line in south-east corner is from Lufupa male (M037). 
 
Movements for the lions collared in 2010 have been pretty similar in the 
new season, except for the Treeline female who seems to be spending 
more time away from the Lufupa River area than previously. Of particular 
interest is the wide-ranging behaviour of the Lushimba male, who covers 
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significantly greater areas than the Papyrus male, who held the same 
territory in 2010. 
 
In addition, the proximity of the northern-most movement of the Lufupa 
male (M037, bright blue line in bottom right of Figure 2) to the southern-
most movement of the Busanga male is surprising. We would never have 
suspected that these two cats would get to within 10km of each other. 
The full range of M037 is presented in Figure 3, along with those of the 
two Lufupa females, F039 and F053.  
 
Both of these females also surprised us by spending a significant amount 
of time up to 30km west of the Lufupa River during the peak of the dry 
season. Satellite imagery does not show any noteworthy water sources in 
this area, so what these females are feeding on remains a mystery at this 
stage. Similarly to the males described above, a further surprise from 
these females is that the northern limit of their range brings them within 
7km of the southern limits of the range of the Treeline Pride.  
 

 
 
Figure 3. Collared lions in Lufupa region, late October to end December 2012. Bright blue 
line: Lufupa male (M037); dark blue line: old Lufupa female (F039); yellow line: young 
Lufupa female (F053); green line: Treeline female (F038); and red line: Busanga male 
(M016).  
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8.5. Lion Mortalities and Births 
 
During the period under review, we had only one confirmed mortality, that 
of a young cub seen briefly with the Treeline Pride in September. This cub 
was not seen again and is presumed dead. 
 
Of the prides that we are familiar with, only the Busanga Pride and the 
Treeline Pride had cubs during the year. The Treeline pride has a litter of 
3 cubs (1 male, 2 females), born to female F025, which are currently 
approximately 8 months old. F017, one of the Busanga females, gave 
birth to 3 cubs in Shumba Camp in early September. These three cubs 
spent the first 6-8 weeks of their lives in and around the camp, and were 
regularly observed by Wilderness Safaris staff and guests. During the first 
week of November the cubs were moved from the camp, and were 
subsequently observed with the pride over a larger area of their range. 
Given the historical anecdotal evidence of young cubs not surviving the 
wet season on the Busanga Plains, we are very interested to locate the 
pride in the new season to determine whether the latest litter suffers this 
same fate.  
 
8.5.1 Treatment of injured Busanga female F019 
 
Although not a mortality at this stage, Busanga female F019 was observed 
early in the season carrying a bad limp. Upon immobilisation to remove 
her failed collar in early September, we observed a major infection in one 
of her front paws, as well as a number of puncture wounds in her paw and 
further up her leg. We speculated that these wounds might have been 
caused by an attack by a crocodile during one of her regular crossings of 
the Lufupa River. The wound was cleaned and treated at the time, but her 
condition continued to fluctuate during the remainder of the season.  
 
In the first week of December, after concerns about her being a potential 
threat to camp staff at Shumba Camp during the wet season, ZAWA took 
the decision to remove her from the Kafue to a holding facility in Lusaka 
for treatment. At the time of writing this report, the KLP has been unable 
to obtain an update from ZAWA regarding the status of the animal’s 
injury, or their plans as far as returning her to the KNP.  
 
The KLP did not agree with the actions taken regarding this lion, as we are 
strongly opposed to the treatment of animals with naturally occurring 
injuries, except in the possible case of euthanasia of a mortally wounded 
animal for humane reasons. We are also opposed to the removal of any 
animals from Kafue for treatment purposes. We intend to work with ZAWA 
and the Zambia Carnivore Program in 2012 to produce a protocol for the 
future handling of injured lions, as well as other large carnivores, in the 
KNP and other national parks in Zambia. 
 
8.6. Snared Lions 
 
During the period under review, we were made aware of no less than 7 
lions carrying snares in the northern sector of KNP. This included 3 
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females in a single pride as well as a male in the McBride’s Camp region, a 
male and a female in the Mukambi Camp region and another male in the 
Mayukuyuku region.  
 
Fortuitously, on a few occasions ZAWA veterinarians, as well as Dr Matt 
Becker from the Zambia Carnivore Program (authorised to immobilise 
carnivores), were on site in KNP when snared animals were sighted, and 
were able to locate and treat them accordingly. However, the male lions in 
the Mukambi and Mayuykuyuku regions were not found again after the 
original sightings of these animals, and their fate remains unknown.  
 
In addition to lions, a cheetah was seen with a snare near McBride’s 
Camp, a wild dog with a snare and a wild dog with 2 legs near Mukambi 
Camp, and a cheetah that had died from snare wounds near the Hunters 
& Guides camp in the Kasonso-Busanga GMA. 
 
With carnivores occurring at low densities, as well as the size and relative 
inaccessibility of much of KNP, we believe that the snared animals that 
have been sighted are merely the tip of the iceberg, and that the majority 
of animals thus affected will die without ever being seen.  
 
This is a major problem and threat to the future of KNP’s lions as well as 
the rest of its large carnivore guild. The threat is two-fold, in that these 
large carnivores are not only affected directly when caught in snares, but 
also indirectly, as poaching for bushmeat drives down ungulate numbers, 
thus reducing the available prey biomass in the system.  
 
Solving the poaching issue is complex, and will take time and ingenuity 
from all stakeholders. However, in the interim, we strongly urge ZAWA to 
appoint a wildlife veterinarian on a permanent post in KNP. If this is not 
possible, the KLP requests the assistance of ZAWA to work with Zambia’s 
Veterinary Council on obtaining authorisation for Dr Ana Puerta, a wildlife 
veterinarian working for Zambia Carnivore Program, to immobilise and 
treat snared animals in the KNP. 
 
Either of these two options will ensure that when snared animals are 
located in the KNP, the situation can be responded to rapidly, thereby 
reducing the likelihood of the snared animal disappearing before 
treatment is possible.  
 
In Zambia’s other two major protected areas, the South Luangwa 
Conservation Society and Conservation Lower Zambezi work closely with 
ZAWA in treating snared animals. We believe that KNP desperately 
requires a similar organisation to provide such assistance, and we look 
forward to working with ZAWA and other stakeholders towards this goal in 
2012. 
 
9. EXPLORATORY ACTIVITIES 
 
Our only exploratory activity in the period under review involved 
establishing a relationship with the management of Mushingashi Limited, 
an Open Area adjacent to, and contiguous with, the eastern boundary of 
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KNP. This Open Area is private land, but is unfenced and animals move 
freely between it and the KNP. Mushingashi has a strong and intensive 
anti-poaching operation, as well as a fire management plan, and 
anecdotal evidence suggests that this has led to higher game densities. 
We intend to conduct survey work in this area in 2012 to provide a 
comparison with the Lufupa area in the core of KNP to determine whether 
the above two factors contribute to increased game, and thus lion, 
densities. 
 
10. PROBLEMS & CONSTRAINTS 
 
The major constraint facing the KLP is the lack of access in the KNP as a 
result of a very limited road network. This network is effectively limited to 
a spinal road running north-south through the park, a branch off this road 
to the west, and the boundary roads of the park.  
 
In addition to the limited road network, the wet season in KNP presents 
another major challenge. During this period, effectively from early 
December until early May, the vast majority of the park is inaccessible, 
meaning that fieldwork possibilities are extremely limited. This is 
particularly true of the Busanga Plains region.  
 
A further constraint is the sheer scale of the KNP. When we initially 
planned the project we had hoped, for example, to conduct call-up 
surveys across the entire park. We have now realised that this is not 
feasible with just one field researcher, and we are therefore limiting our 
call-ups to the northern sector of KNP. 
 
11. GOALS/ACTIVITIES FOR THE NEXT YEAR 
 
As this is an interim report, our goals and planned activities have not 
changed substantially since the last annual report in June 2011. The PI 
will spend the first 3-4 months of the year in South Africa, where he will:  

• attend a statistics course at the University of Cape Town; 
• spend time with academic supervisors  evaluating data collected to 

date and shortfalls therein; 
• preliminary analysis of data collected to date; and  
• writing of literature reviews for aspects to be covered in his PhD 

thesis. 
 
The PI plans to return to KNP in the first week of May 2012, when the 
priority will be the deployment of the remaining 2 GPS collars onto 
suitable male lions.  
 
We also plan, during this period, to work with ZAWA on the protocol for 
injured animals discussed earlier in this report.  



 20 

 
12. CONSERVATION ACCOMPLISHMENTS & EVALUATION 
 
The first year of operation for the KLP has largely been a success. The 
project faced a number of frustrations early on which led to a fair amount 
of fieldwork time being lost. However, as the project evolved many of 
these frustrations were ironed out, and more work was conducted. We 
have largely accomplished what we hoped to during this initial phase, but 
more importantly we now have a far greater understanding of what is 
possible and what is not in this environment. This insight will ensure that 
our goals are realistic in future, and that we tailor our work accordingly to 
ensure maximum effectiveness and efficiency.  
 
13. LIST OF PUBLICATIONS DURING PAST 6 MONTHS 
 
None. 
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