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EXECUTIVE SUMMARY

This report presents the results of the first fixadg aerial wildlife census of
the Chitabe concession (NG 31), conducted duringlége 2009. The purpose of this
survey is to provide information on the distributiand abundance of wildlife species in
the concession. Maps, tables and bar graphsrdtirsg) the distribution and abundance
of wildlife species in the concession are presented

During the survey we recorded 382 wildlife obseivad. The total number of
wildlife counted was 3,115 animals. The most ababh@daodland species counted were
impala (949) and elephant (913). The most abunittzodplain or water species
counted were lechwe (231) and hippo (146). The miods observed on the survey
were yellow bill storks (50). Rare bird observatoncluded two wattled crane. We
counted four elephant carcasses during the survey.

The number of animals counted and density’jlohwildlife species recorded
during Chitabe fixed-wing aerial survey in OctoB&09 are presented below.

Species Number Density (km®)
Counted

Woodland Sp
Baboon 107 0.44
Buffalo 258 1.06
Elephant 913 3.74
Giraffe 79 0.32
Impala 949 3.89
Kudu 26 0.11
Tsessebe 47 0.19
Wildebeest 64 0.26
Zebra 153 0.63
Wetland/Water Sp
Crocodile 3 0.01
Hippo 146 0.60
Lechwe 231 0.95
Reedbuck 5 0.02
Waterbuck 1 0.00
Warthog 42 0.17
Bird
Bateleur Eagle 2 0.01
Ground Hornbill 3 0.01
Ostrich 9 0.04
Pelican 22 0.09
Saddle Bill Stork 3 0.01
Wattled Crane 2 0.01
Yellow Bill Stork 50 0.20

Total 3115 12.77
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FIXED-WING AERIAL WILDLIFE CENSUS OF THE CHITABE CO NCESSION
(NG 31) OKAVANGO DELTA, BOTSWANA

Introduction

This survey, flown in October 2009 (Oct09) is thstffixed-wing aerial census of
the Chitabe concession (NG 31) in the OkavangoaD&he survey was flown by means
of a total count, where the objective was to calinthe animals in the concession. Large
woodland mammals (elephant, buffalo, wildebeeditazand impala), wetland species
(hippo and crocodile) and floodplain ungulatest{lee, reedbuck, and waterbuck) were
counted. Large birds (cranes, pelicans, storksgamaind hornbill) were also recorded
during the survey.

This report provides data from the Oct09 survey ¢we Chitabe concession. The
purpose of this fixed-wing aerial wildlife censggo provide the concession’s managers
with important information to determine wildlife polation estimates, evaluate wildlife
distributions and densities in NG 31. These dattéu provide both the Department of
Wildlife and National Parks (DWNP) and the Chitalmmcession managers with
important information to help them conserve and aganwildlife populations.

Concessions such as Chitabe which adjoin Moremié&3apserve (GR) are a
critical part of the Okavango Delta ecosystem, amyide linkages and corridors for
wildlife movement (Chase 2009). At a larger schke gurvey will contribute important
data to current conservation and development pnogies’ such as the Okavango Delta
Management Plan, Bio-Okavango and independentifeildisearch projects. Flamingo
Investments (Pty) Ltd, concession holder of the NiGChitabe South Site), has
committed funds to do aerial surveys each years@la@nual aerial surveys will help
monitor wildlife population trends and provide valile data to various stakeholders,
including DWNP.

Study Area

The Chitabe concession (~ 245%ris a photographic non-consumptive wildlife
management area. Situated in the southeasterofghg Okavango Delta in northern
Botswana, the concession lies between the GomdtBantantadibe rivers. The Gomoti
River forms the concessions eastern boundary depathe concession from the
Moremi GR. Chitabe is bordered to the south by atf@tled Hunting Area (CHA), NG
32, this boundary is determined by an old cut traek which runs along the border of
NG 32. The Santantadibe River forms the concessi@ssern boundary. The northern
and southern boundaries were determined, usinG &t coordinates provided by a
survey conducted by the Tawana Land Board (Figure 1

The Gomoti and Santantadibe rivers are characteliyeseasonal flooding and
open floodplains. The Gomoti River had been dryfiif84, it began to flow again in
1999, spilling onto the seasonal floodplains. Wiiile concession is relatively small it



comprises a diverse mix of various habitats. The¢hmeest parts of the concession are
wetter, comprising of permanent wetland. The eagtart of the reserve comprises of
drier savanna habitats (excluding the wetland h&bdssociated with the Gomoti River).
North of the concession in the Moremi GR, the Migar®iver flows south, splitting into
two channels. The east channel branches into thneoG®&iver, the other branches into,
the Santantadibe River that leads through lagondsns down this reserve’s western
side. The southern parts of the concession are risaadpof drier open plains and mixed
acacia woodlands.

Figure 1. Chitabe Concession (NG 31) in northerts®ana.
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Methods

Fixed-Wing Aerial Survey

The aerial survey was flown over two days, betw@gnr 29 October 2009. The
survey was conducted during the peak hot-dry seatem we expected increased
visibility of wildlife. To avoid double countingye delineated the survey area into two
survey blocks, by dividing the concession into strata, named East and West Chitabe
(Figure 2). These two strata were also dividedating to land cover differences
(explained further under Habitat Mapping).






For this survey, we used the methodology adopye@hase (2007) to conduct total
fixed-wing counts of wildlife. The survey was flovby means of a total count. We attached two
wands to each of the wing struts to delineate ar2%erval for recording wildlife observations
at an altitude of ~90 m. We spaced transects 5@fart, providing a 100% sampling coverage.
We flew transects during the morning hours (~073QG00 hrs).

Interval widths on each side of the plane werebcaled and confirmed prior to
initiating a survey over each stratum. This wasedoy placing markers at measured
distances on the airstrip and conducting flyovstste After repeated flyovers and photo
verification, wands were adjusted to provide thsigleated interval widths at appropriate
flight altitude. The aluminum wands were semi-panently attached to the struts for the
duration of the survey.

Transects were flown at an average speed of 9& krsing a Cessna single
engine plane. Heiglabove ground levelas maintained using a Bendix King radar
altimeter. Flight transects were systematicalbyvfh along east/west axes, corresponding
to the perpendicular gradient of the Gomoti andt&@#adibe rivers.

Prior to flying, all transects were incorporatetbia digital map of the survey
area with their beginning and end point coordinafBsis digital map was created using
ArcView 3.2 (ESRI 2002) software and showed obdas/é&andmarks and boundaries.
All transects were mapped as routes (Mapsource)38@f to flying and shown on the
digital map with their beginning and end point atioates. We used GPS receivers
(Garmin 12xl, Garmin 176c) and DNR Garmin softw@vknnesota Department of
Natural Resources, GIS Section) to navigate algsects.

For all strata we used the standard methodologirdmsect sampling developed
by Norton-Griffiths (1978). Observers recorded Witspecies inside the counting
interval when they were as nearly perpendicul@héoplane as possible. Additionally, a
mark was put on the plane window to help obserkeep their eyes at a consistent height
to maintain the same sighting angle for each olagenv. This helped us to keep
consistent interval widths for each observation @atiice double counting. Any animals
outside of the area delineated by these wands megreounted. For each observation
seen within the transect interval, the observdedalut the numbers of species.



The pilot, data recorder and two observers were etbtommunicate efficiently
through a four-way intercom headset receiver boith\@ach herd observation, a data
recorder entered a waypoint on the GPS. The recaldo kept a written data log for
each observation including: the waypoint number tamd, altitude from the radar
altimeter, and number of individuals observed. $taet and end times for each transect
were also recorded. The same two observers werkthsoughout the survey, one on
each side of the plane. One of the observers xietgve previous aerial survey
experience (LSO > 30 hrs) prior to this project.

To verify herd size and the sighting of herds witthie interval defined by the
wands, two digital EOS 30D Canon cameras were usbd.components of the camera
system consisted of two cameras with 20-mm widdealegses, camera backs with time
code generators, remote switches and two windovec@amounts. A camera was
mounted on each side of the plane and the centbedénses corresponded with the
marks on the plane window that were used to hefemers keep their eyes at a
consistent height for each observation. The casnam@avided high-resolution photos so
that animals could be more accurately counted duwsurtbsequent analyses. Typically,
observers took a picture with each wildlife obséiora> 20 animals. A GPS time code
and date were recorded to the second for everyef@posed.

Habitat Mapping

Mapping key vegetation types is helpful when detemg wildlife distribution.
Initial attempts to map the vegetation cover in BilGwere done by attaching a digital
camera (Nikon) to the wing strut of the plane. Rtyat an altitude of 3000 feet the
camera took a photo every second. This was anpirgdry attempt to determine if this
method would be viable to map the vegetation typélse concession. | suggest a more
comprehensive aerial survey, dedicated solely batdiamapping would be a useful
management tool in the future The photos will be-geferenced with the time codes
recorded on the GPS and subsequently verified eifervations from the ground. These
images, together with future ground observatiorts@oogle Earth imagery will help
contribute towards compiling a vegetation clasaiimn map of NG 31. For this report,
the distribution of wildlife relative to vegetatigeavanna grassland and woodland,
floodplains, riparian woodland) and land cover (dayanna, seasonal floodplains,
inundated floodplains) are illustrated using Godggeth imagery (Figure 2).



Figure 2. Chitabe fixed-wing aerial survey stragééedmined by land cover, Oct09.

*Google Earth Imagery (2007).

Data Analyses

Photo-InterpretationThe number of individuals in the digital imageeaich herd
was counted and compared to the observers’ cotinis method verified and/or
corrected observers’ herd counts and determinedhehanimals occurred within the
counting interval. This method was especially hélm counting large herds that are
difficult to count from the air.

Total Count. The entire area was covered in adjoining trassebich
were 500 m apart, and the total number of animalsited is the total population for the
counting area.



Results

Sampling Effort

For the 244 krhsurvey area, 4 hours were flown totaling 469 kmab(€ 1 and
Figure 3). Flight altitude averaged 90.5 m (range 826 m) for wildlife observations. A
total of 58 transects (range 3 - 11 km) were flovan east/west direction.

Table 1. Summary parameters for Chitabe fixed-vaegal survey, Oct09.

Stratum / Strata Transect Av. Strip  Strata/Block Total Av Height Time Area Search
Spacing Width Area (km?) Transect (ft) Taken Covered Rate!
(m) Length (km) (min) (km?) (km?/min)
Chitabe (NG31)
Chitabe East 500 498 110 209 89 88 100.32 1.1
Chitabe West 500 492 134 260 92 127 130.52 1.0
Total 244 469 90.5 215 230.84

1 A search rate of 1.5 is considered adequate fgelanimals, but 1 or less should be aimed at foerot
animals (Gasawagt al 1986, Craig & Gibson 2002).

Figure 3. Recorded track logs of flight paths darine fixed-wing aerial survey, Oct09.
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Fixed-Wing Survey Results

During the survey we counted 3,115 animals, thedsgnumbers (1,570)
occurred in the East Chitabe stratum (Table 2).Aigkest number of woodland species
counted were impala (949) and elephant (913). Tost mbundant floodplain or water
species counted were lechwe (231) and hippo (I4&).most birds observed on the
survey were yellow bill storks (50). Rare bird abvsgions included two wattled crane.
We counted four elephant carcasses during the pgurve

Table 2. Wildlife numbers counted in each strat@initabe fixed-wing aerial survey, Oct09.

Species Strata/Block Total
East West Counted
Chitabe Chitabe

Woodland Mammals
Baboon 42 65 107
Buffalo 21 237 258
Elephant 526 387 913
Giraffe 47 32 79
Impala 675 274 949
Kudu 10 16 26
Tsessebe 23 24 47
Wildebeest 34 30 64
Zebra 13 140 153
Floodplain/Water Sp
Crocodile 2 1 3
Hippo 80 66 146
Lechwe 68 163 231
Reedbuck 5 5
Waterbuck 1 1
Warthog 16 26 42
Birds
Bateleur Eagle 2 2
Ground Hornbill 3 3
Saddle bill stork 2 1 3
Ostrich 7 2 9
Pelican 2 20 22
Wattled Crane 2 2
Yellow bill stork 50 50
Total 1570 1545 3115




Wildlife Distribution

During the survey wildlife was widely distributeadrbughout the concession. The
wide occurrence of wildlife can be attributed te thiverse number of wildlife species
and variable habitats which occur in the concesftayure 4). A total of 15 mammal
species and 7 important bird species were couiliteglwestern border of the concession
comprises of permanent wetlands, were we obseewedrfanimals.

Elephant and buffalo herds largely occurred indieter and southeastern portion
of the concession (Figure 5). Buffalo observatioranly occurred along the rivers and
adjacent floodplains (Figure 8}iraffe were mostly observed in dry savanna habitat
the east of the concession (Figure 7). Hippo oecLatong the main river channels,
floodplains andediba’s (lagoons) (Figure 8). Impala occurred throughbetdry
savanna plains and woodlands which dominate thtereaareas of the concession
(Figure 9). Lechwe were largely distributed adjdderthe rivers (Figure 10). Zebra were
observed on the dry savanna grasslands, primanithsof Chitabe camp (Figure 11).
Rare bird observations are illustrated in Figura, 1#hile reedbuck and waterbuck were
observed in the floodplains along the SantantaRiber (Figure 12b).

Figure 4. Wildlife observations recorded during t@he fixed-wing aerial survey, Oct09.




Figure 5. Distribution of elephant, Chitabe fixethg/aerial survey, Oct09.
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Figure 6. Distribution of buffalo, Chitabe fixed4g aerial survey, Oct09.
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Figure 7. Distribution of giraffe, Chitabe fixed+wg aerial survey, Oct09.
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Figure 8. Distribution of Hippo, Chitabe fixed-wiagrial survey, Oct09.
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Figure 9. Distribution of impala, Chitabe fixed-wiaerial survey, Oct09.
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Figure 10. Distribution of lechwe, Chitabe fixedngiaerial survey, Oct09.
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Figure 11. Distribution of tsessebe, wildebeest zatata, Chitabe fixed-wing aerial survey,
Oct09.
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Figure 12. Distribution of birds (a) and wildlife)( Chitabe fixed-wing aerial survey, Oct09.
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Herd Observations and Abundance

During the survey we recorded 382 herd observaiidable 3). The number of
herds observed between the right observer (204)edindbserver (178) were similar (6
% difference in observations). Impala (77), elept{@g) and giraffe (43) herds were
observed frequently. Elephants had the largestgednerd size (12.6), although one
herd numbered ~90 elephants. The average impalasizs was 12.3, while the average
herd size for lechwe numbered 7.7 animals. Theageeherd size for the 21 buffalo
observations was 12.3, although one herd was dsiihta number 60 individuals.

A total of 3,115 head of wildlife/bird species wereserved during the aerial
survey (Table 3). The left observer counted 14 856 {eildlife and the right observer
(1,354 vs 1,769). For woodland species, impalawedun the highest numbers (949).
The right observer counted considerably more im(&f4 vs 278), lechwe (156 vs 75)
and zebra (142 vs 11) than the left observer. &ger species, such as elephant and
hippo, the number of animals counted between tledlvservers was similak herd of
90 elephants was the largest herd recorded orutlreys followed by a buffalo herd
comprising of 60 animals.

Table 3. Number of herds counted, average herdmizaeber of animals counted and
minimum/maximum herd sizes according to L or R obmsg Chitabe fixed-wing aerial survey,
Oct09.

Species Observer Herd Counts Observer Average Herd Size Number Counted Min Herd Size Max Herd Size

L R Total L R Total L R Total L R L R

Woodland Sp

Baboon 3 4 7 17.67 13.50 15.29 53 54 107 10 2 30 25

Baobab 4 4 1.00 1.00 5 5 1 1

Elephant Carcass 1 2 3 1.00 1.00 1.00 1 2 3 1 1 1 1

Buffalo 12 9 21 13.67 10.44 12.29 164 94 258 1 1 60 30

Elephant 39 33 72 12.51 12.88 12.68 488 425 913 1 1 40 90

Giraffe 19 24 43 2.32 1.46 1.84 44 35 79 1 1 11 3

Impala 33 44 77 8.42 15.25 12.32 278 671 949 1 1 30 60

Kudu 3 2 5 2.33 9.50 5.20 7 19 26 1 9 3 10

Tsessebe 5 9 14 2.60 3.78 3.36 13 34 47 1 1 5 9

Wildebeest 3 7 10 11.33 4.29 6.40 34 30 64 3 1 25 12

Zebra 3 14 17 3.67 10.14 9.00 11 142 153 1 2 5 30

Wetland/Water Sp

Crocodile 3 3 1.00 1.00 3 3 1 1

Hippo 21 17 38 3.71 4.00 3.84 78 68 146 1 1 23 30

Lechwe 13 17 30 5.77 9.18 7.70 75 156 231 1 1 25 50

Reedbuck 3 3 1.67 1.67 5 5 1 3

Waterbuck 1 1 1.00 1.00 1 1 1 1

Warthog 11 8 19 2.27 213 2.21 25 17 42 1 1 4 6

Bird

Batleur Eagle 1 1 2 1.00 1.00 1.00 1 1 2 1 1 1 1

Ground Hornbill 1 1 3.00 3.00 3 3 3 3

Ostrich 3 3 6 1.00 2.00 1.50 3 6 9 1 1 1 3

Pelican 2 2 11.00 11.00 22 22 2 20

Saddle Bill Stork 2 2 1.50 1.50 3 3 1 2

Wattled Crane 1 1 2.00 2.00 2 2 2 2

Yellow Bill Stork 1 1 50.00 50.00 50 50 50 50

Total 178 204 382 7.61 8.60 8.14 1354 1769 3123 1 1 60 90
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The Chitabe concession has a remarkably high felglbpulation density, estimated to
number 12.8 animals per square kilometer. Elephardampala occur in the highest densities,
3.7 and 4 animals per square kilometer, respegtiMable 4 and Figure 13)

Table 4. Number of animals counted and density’flafhwildlife species, Chitabe fixed-wing
aerial survey, Oct09.

Species Number Density (km°)
Counted

Woodland Sp
Baboon 107 0.44
Buffalo 258 1.06
Elephant 913 3.74
Giraffe 79 0.32
Impala 949 3.89
Kudu 26 0.11
Tsessebe 47 0.19
Wildebeest 64 0.26
Zebra 153 0.63
Wetland/Water Sp
Crocodile 3 0.01
Hippo 146 0.60
Lechwe 231 0.95
Reedbuck 5 0.02
Waterbuck 1
Warthog 42 0.17
Bird
Bateleur Eagle 2 0.01
Ground Hornbill 3 0.01
Ostrich 9 0.04
Pelican 22 0.09
Saddle Bill Stork 3 0.01
Wattled Crane 2 0.01
Yellow Bill Stork 50 0.20
Total 3115 12.77

The concession also has a high number of giraBg4id hippo (146), species which are
believed to be declining in Botswana (Fennessy 20@DChase 2009). Chitabe has valuable
wetland habitats which may account for the high benof lechwe (231) in the concession. One
water buck and five reedbuck were observed in thewnregions in the west part of the
concession. Bird observations occurred throughHmitbncession, although at relatively low
densities.
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Figure 13. Number of animals counted and density'Ylof wildlife species, Chitabe fixed-wing

aerial survey, Oct09.

Woodland Species Wetland Species
1383 T _ 250 -
800 +-——-——-—-—+48k —— - — -
Foo T M | I £ B 200 4
g 600 -
€ 500 --------o F-—-—-—-—| |[---"-"--—-—-——-—~ P U e | F
2 40+------—-48F - - - - - -~ g
- 2 o)
“m 0
o O ‘ ‘ [ = [ ‘ 50 1
Qo © & & g @ S > I:l
P N @ S & N
o N A o)
& N Q&Q IO & \bé& 42 0 —
N N Hippo Lechwe Reedbuck Warthog
Woodland Species Wetland Species
4.5 - l-———— === — === —
44— m e - - [ R e T
35+-------q4 -~ -~ 0.8
39 0.7 4
>
2’ 2.5 . 0.6 1
: Q 041
l ,,,,, B e
- SR
im0 10 S = 1 Y [ SO ) =
0.1
& © & 3 Neg @ S >
QO > 2 &K & X & S
Q)fz}oo S 0&0 o & ze& 669@ % 0
N\
<2 » Hippo Lechwe Reedbuck Warthog

~ omitted species with < 4 observations

Discussion

Wildlife Distribution

In 2009, the Okavango River reached its highesllsmce 1969, inundating
most of the Okavango delta’s floodplains. For it time in 30 years the Okavango
delta was connected (via the Selinda) to the Kwdndganti and Chobe-Zambezi rivers
(Chase 2009). Similarly, the Savuti River is flagifor the first time since 1983. The
record 2009 flood levels and high rainfall may hatfected wildlife distribution and
abundance during this survey and should be coresidéthe results are to be compared

with future aerial surveys.

It is also possible that species such as hippeodite and lechwe may have
moved further south of the concession along the @ioRiver. The wetter conditions
(large pans will hold water throughout the yeahigh rainfall years) may have enticed
wildlife to move out of the Chitabe concession.



The absence of previous survey data for the Chitaheession makes it difficult
to infer any solid conclusions about wildlife dibtrtion. The majority of Chitabe’s
wildlife populations occur along the Gomoti Rivetich borders Moremi GR and the
savanna grasslands and woodlands which occur iimtixéor of the concession. The
distribution of wildlife is likely to vary accordmto seasonal climatic conditions, the
timing of the flood and the movements of animaligppd for example will move from
one bank of the river to the other or dispersestwin flooded regions which are not
covered by the aerial survey.

While conducting this survey along the Moremi GRdw®w (east of the Gomoti
River) we observed large herds of buffalo (> 450refs) grazing on the floodplains in
Mormei GR (outside of our survey area), but which known to frequent the concession
(M. Holding, pers. comn). Further, aerial surveys of wildlife in the regihave shown
that population levels can fluctuate in responsditoatic conditions, human and
environmental disturbances and that the intengitii@response can vary in time and
space (Chase and Griffin 2009).

Herd Observations and Abundance

Our survey estimated 12.8 animals per square kiltemin the Chitabe
concession. This survey provides seminal basealfieemation from which future
surveys can infer population trends.

Variations in Wildlife Estimates between Observers

The left seat observer used on this survey hadebgssrience at counting animals
from the air than the right seat observer. This m@gount for the differences in the
numbers of animals counted between the observetal derial counts rely on
experienced observers. However, despite the exmerief our observers in counting,
observing and estimating wildlife numbers, obsesweherently underestimate herd
sizes, as such aerial surveys underestimate papul@nsities (Chase 2009). Large
herds of buffalo, elephant, hippo and flocks ofevdtirds are common along rivers such
as the Gomoti. Analysis of observer call-outs ahdtp verification by Chase (2009) on
an aerial survey of the Caprivi River Systems réssaat when herds exceed 50 animals,
observers underestimated animals, in the caseftalbby as much as 60 % (Chase
2009). While we used digital cameras on this suteenhelp verify the numbers of
animals seen by our observers, our two observdraatitake many photos to infer any
differences between observer call-outs and photos.

Recommendations

Effective conservation management requires a goarstanding of wildlife
population dynamics and reliable estimates of papurt densities. This is especially true
in many of Botswana’s concession areas, where egsio is the main source of income.
To provide accurate estimates of population sizégrge animals ranging over extensive

21



areas, aerial surveys are often the only practvegl to monitor wildlife trends. | suggest
that future surveys should be conducted, which dipubvide critical information on
wildlife distribution, abundance and trends.

Ideally, three aerial surveys should be flown afigu@he first survey should be
flown during the hot-wet season (preferably Jalpr), the second survey conducted
during the cool-dry season (and when the floodtreat¢he concession), and the third
survey flown in the hot-dry season (Sept. - Odthese surveys will provide an
opportunity to evaluate wildlife distribution, alance and trend between surveys and
compare changes over time.

Ground counts should be encouraged as these \woaNdle more reliable
estimates for those species which are difficuttdaant form the air (impala, lechwe and
kudu). These counts would also be valuable in deteng wildlife population trends.

Conclusion

This is the first aerial survey of the Chitabe aesgsion. The results presented in this
report provide valuable information on the disttibo and abundance of wildlife in the
concession. We counted 3,115 animals, impala aphaht occurred in the highest
number. Future aerial surveys should be encouragadh will help better understand
wildlife distribution and trends in the concessiéithough this is our first aerial survey
of the Chitabe concession, Flamingo Investmentg (Rt, concession holder of the NG
31 Chitabe South Site, has committed to flyingdixeing wildlife surveys on an annual
basis.
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