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AERIAL SURVEY BRTHEAST NAMIBIA
ELEPHANTS & OTHERDLIFEN ZAMBEZ| REGION,
SEPTEMBER/OCTOBERS201

SUMMARY

An aerial survey of wildlife and domestic livestock took placgaimbezi Regiofiom 25" September
to 4" October2019 as part of a wider survey including Khaudum National Park and its neighbouring
conservancies A total area ol7 38(km? was sampled aintensities betweerl0and 4®6.

The estimates of numbers of easpeciesaretabulated below. Theestimatednumberof elephantss
lower than that fromthe 2015survey but the changeis not statistically significant There were
considerably fewer elephant carcasses seen in 2019. Howaser result othe policy of MET to
remove carcasses from the fielchortality can no longer be estimated from the aerial survey results
lllegal hunting of elephantsontinuesto take placein the area.

SPECIES eI 95% Confidence Range
estimate
All Elephants 12008 9410| - | 14606
ElephantFamily 10862 8283 | - | 13440
ElephanBull 1146 849 | - | 1443
ElephantCarcass 1 5 1| - |13
ElephantCarcass 2 26 5] - |50
ElephantCarcass 3 141 79| - | 202
ElephantCarcass 4 347 251 | - | 443
AllElephantcarcasses 519 398 | - | 640
Baboon 189 58| - | 319
Buffalo 7538 3844 | - | 11231
Duiker 311 197 | - | 424
Eland 431 167 | - | 694
Giraffe 403 204 | - | 602
Hippopotamus 2435 1464 | - | 3406
Impala 3486 2175| - | 4798
Kudu 995 686 | - | 1305
Lechwe 4931 3168 | - | 6694
Monkey 36 14| - | 69
Reedbuck 275 128 | - | 421
Roan 325 172 | - | 477
Sable 2137 1470| - | 2803
Steenbok 65 23| - | 107
Tsessebe 108 23| - | 217
Warthog 1135 742 | - | 1529
Waterbuck 171 60| - | 283
Wildebeest 1483 449 | - | 2545
Zebra 10767 6501 | - | 15032
Crocodile 403 277 | - | 528
GroundHornbill 31 4| - | 84
Ostrich 90 22| - | 159
Cattle 135878 119628| - | 152127
Sheep/goats 6838 4862 | - | 8815
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AERIAL SURVEY BRTHEAST NAMIBIA
ELEPHANTS & OTHER WILDNIFEAMBEZ| REGION,
SEPTEMBER/OCTOBER 2019

1.Lb¢whs5! / ¢Lhb

1.1. Objectives

The survey was intended to obtain the best overall estimates of elephant numbers and
distributions within the limits of available resources. The focus was on live elephants and
elephant carcasses, but other species including domestic livestekincluded in the

survey and sightings of human settlements and cultivation were recorded.

1.2. General

The 20D aerial survey oklephants and other speciga Zambezi Region was conducted
between 5 September and ®ctober 209.

The survey was conductedcording to thenternationallyaccepted MIKE standard practices
(Craig 2012) in a light aircraft (a Cessna 1&g stratified systematic transect sampling
(Norton Griffiths, 1978).

To facilitate comparisons with previous survdyasicstratification of the survey aregrig. 1)
was the same as for previous surve@saig & Gibson 201&ibson & Craig015. These were
designed to maximise precision and do not follow the boundariesyx@hagement zones,
protected areasor conservanciegFg. 2) Similarly, the names are those given in previous
surveys.

The Rooikat Trust, a Namibian conservation NGO, that has a special interest in wildlife in
eastern Zambezi Region supported additional survey effort with the aim of improving the
precision2 ¥ SAGAYIFGSa Ay (KZB0MNINBIH& £ENR22 @KNIAIZA R
strata to provide higher sampling intensities than in previous surveys (Fig. 1). The results were
O2Y0AYSR 6AGK GKS RIFEGF FNRBY (KStesa2NAIAYLl £ &

The survey strata are listed in Table 1.
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Tablel. Survey strata

Stratum Name Stratum code | Area kn? ThoseStratanumbere,d ltogare
the same as previous surveys,

; Erjvf?;\(;v/?\Ehango(A B&C) EGE izgg BKAL S 0 KS Gwz 2 ALl d
3 TE Zambezi North EZN 477 numbers 9 and 10 are the overlaid
4| E Zambezi South EZS 3099 | SuUPerstrata
5 | Kwando(A& B) KW 1513
6 | Kwando N KN 666
7 | Salambala/ImpalilgA& B) | SAL 1245
8 SusuwgA, B & C) SUS 1134
9 | Rooikat NA & B) RN (774)
10 | Rooikat SA & B) RS (1959)

Overall 17 380

1.3. Reporting format

This report follows the format used for previous surveys of wildlife in Namibia. For each
species, a table provides the estimated number per stratum with its 95% confidence range.
¢CKAAa aNJ}y3aSé¢ NBFSNE (G2 (KS NIy 3®etmdnirkbery & KA C
falls (i.e. it is the 95% confidence intervl)The PRP% (Percentage Relative Precision) is half

the 95% confidence interval expressed as a percentage of the estimate. It is what most people
understand as a statement of the reliabilif the estimate. For example, 40G8 50%

indicates the real number is likely to be between 2000 and 6000. It is the same thing as the

95% range (given in the tables), but is a more compact way of saying it.

Strictly, for most species, the 95% confidenaege is actually the range within which 95% of
independentestimatesmade by the same method would fall. The true value is likely to be
higher on average because of undercounting bias.

The numbers actually sedwy the observersare alsoprovidedd Gb2d Ayé Aa K
FYAYLFta aSSy gAGKAY al YLIEAYy3 a0NRLIA YR dab2o
strips. Where animals were seen only outside of the sampling strips no estimate can be given

but the information can be used to shoWwat the species occurs and where it occurred.

Wildlife species in this section are arranged in alphabetical order of theimmmmames with
the exception ofelephants and elephand carcassewhich are placé first and second
respectively At the endof the wildlife section the carcasses of species other than elephant
are reported.

The report describes wildlife populations, human activities and other attributes in the section
entitled Results and Discussion.

Details of the design and methods are given in Appendix | while details of results per stratum
are given in Appendix II.
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2.1

Elephantnumbers

Table2. Estimates ofElephants in Family Groups

Pop. Est. | No.in | No. out PRPA 95% Range N(l)(.r/T:]LZOO
Buffalo / Mahango 3546 1107 1562 43.8 1992 - 5100 305.16
Bwabwata 95 10 14 197.1 10 - 283 2.52
Susuwe 2336 617 822 58.4 972 - 3701 206.04
Kwando North 0
Kwando 3093 618 656 43.1 1739 - 4446 204.4
East Zambezi North 0
East Zambesi South 1315 169 241 72.5 362 - 2267 42.42
Salambala 477 198 181 91.4 198 - 912 38.29
Overall 10862 2719 3476 23.7 8283 - 13440 62.5
Table3. Estimates ofElephant Bulls
Pop. Est. | No.in | No.out | PRM 95% Range N"k'ﬁzoo
Buffalo / Mahango 540 168 202 45.0 297 - 783 46.44
Bwabwata 0 0 6 0 0 - 0 0
Susuwe 186 67 78 61.8 71 - 301 16.39
Kwando North 0
Kwando 362 75 113 41.5 209 - 514 23.92
East Zambezi North 0
East Zambesi South 29 3 1 137.3 3 - 68 0.92
Salambala 30 13 6 76.4 13 - 53 2.43
Overall 1146 326 406 25.9 849 - 1443 6.59
Table4. Estimates of All Elephants
Pop. Est. | No.in | No.out | PRPb 95% Range N(I)('r/nlzoo
Buffalo / Mahango 4086 1275 1764 375 2552 5619 351.6
Bwabwata 95 10 20 197.1 10 283 2.52
Susuwe 2522 684 900 55.2 1130 3915 222.43
Kwando North 0
Kwando 3455 693 769 39.5 2072 4838 228.32
East Zambezi North 0
East Zambesi SoutH 1343 172 242 71.4 385 2302 43.34
Salambala 507 211 187 86.6 211 946 40.71
Overall 12008| 3045 3882 21.6 9410 - 14606 69.09
4
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2.2. Elephantdistribution

In the Zambezi survey area, elephamsre found mainly in potected aeas (Figs & 4). This
was the case in previous survaeykich were also conducted in the dry seas®here are no
survey data to show wet season distributions, thet combinedevidence from carcassé€sig
5) suggests that elephants are more widesprélagh shown by dry season survesgsd are
found in areas that have no water during the dry seagistributions of elephants were very
similar to those in 208 (seeFigs 6 and 7)This is clearly typical of distribution during dry
seasons.

[ "‘9-"&-.

S

noEs

Fi’gure4 Sightings of eleph.aints in famitly groubs 261

Fidure5 Sightiﬁgs of elephént carcassés 2@2919 B
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Figure6 Density distribution of elephants in Zambezi Region 2019

Figure7 Density distribution of elephants in Zamb&agion 2015
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2.3. Elephantpopulation trends

As reported previously (Craig & Gibson 2013, Cra@ild&son 2014, Gibson & Craig 2015),
estimates from previous surveys are difficult to compare because of differences in overall
areas surveyed and differences in the methods used. Survey methods from 1994 onwards
were broadly similar apart from total countd wetlands. Tabl& providesinformation from
surveys between 1994 and 2019

Table5. Results of aerial surveys of elephants in Zambezi Region (Caprivi) since 1994

Year Sl %PRP 95% range Survey type Source ofinformation
no counted low high

1994 | 7950 59.00 3255 - 12645 | Sample ULG 1994

1994 | 5556 0.00 - Sample Rodwellet al. 1995

1995 | 4883 25.56 3635 - 6130 Sample Lindequeet al. 1995

1998 | 4576 27.30 3328 - 5824 Sample MET 1999

2004 | 8725 28.28 6258 - 14983 | Sample Kolberg 2004

2005 | 6474 37.77 4035 - 8912 Sample Chase & Griffin 2006

2007 | 3062 0.00 - Total Chase 2007

2007 | 11339 *10.18 | *10185 - *12493 | Sample + total** | Chase 2008

2009 | 3450 0.00 - Total Chase 2009

2011 | 10847 32.70 7300 - 14394 | Sample Craig 2011

2013| 9165 21.46 7198 - 11132 | Sample Craig & Gibson 2013

2014 | 14097 18.7 11462 - 16732 | Sample Craig & Gibson 2@1

2015 13136 26.1 9701 - 16570 | Sample Gibson & Craig 2015

2019 | 12008 21.6 9410 - 14606 | Sample This report

* the 95% confidence limits provided above have been calculated independently. Statistics presented in Chase
2008 are incorrect
** a sample survey except for Mamili NP surveyed as a total count
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Figure8 Population trendbf elephants in Zambezi region
(note: estimates from 1994 surveys were omitted because the survey area was different. Total counts co
in 2004, 2007 and 2009 were also omitted as they are not considered comparable with the sample cou

Theoverall rate of change from 1998 averages an increase of 4.74% (2G58%290) and is
statistically sigriicant (F=29.7, p = 0.0006***) (Fig. 8).

Estimates have decreased over the past 3 surveys, but the decline is not significant. It is
possible that sucla decrease is real: some decline might be expected as a result of the illegal
hunting that took place from before 2018«aig & Gibson 2013) but thtamot be shown by

the available population data. Additional evidence on the level of illegal huntingtrbay
provided by the data from carcass estimates (see below).

2.4. Elephantsg carcass numbers

Change in carcass numbers and carcass ratios can be more sensitive indicators of excess
mortality than change in population size (Craig & Gibson 200&)le 6 gigs estimates of
numbers of elephant carcasses in the four decay stages (Dedgladton & Burril 1991)

which are described in Appendix Ic.

The MET has a policgf removing carcasses from the field. Thesmiders thecurrent carcass
ratio invalid as an ishex of population status. Comparing numbefscarcasses the light of
numbers removed is another option. That is, there were an estimated 733 carcasses within
protected areas (Bwabwata, Mahango, Mudumu and Nkasa Rupara National Parks) in 2015.
Since tha, 400 carcasses have been removed from these areaation of these were
provided by MET and shown kilg. 10y MET The present estimate in the areas is 343. One
interpretation would be that the present number represents those of the 733 original
carcasses that were not picked up, there having been very little mortality since 2015.
Conversely all the 2015 carcasses may have been collected or deteriorated beyond
recognition, so that the 343 present carcasses have all accumulated since 2017. Otieathing
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may be said with confidence is that 94 carcasses (of stages 1, 2 or 3) have accumulated in the
area in the last two years, which suggests poaching is continuing, albeit at a reduced rate.

In the areas where carcasses were not remoysee Fig. 10)the number of carcasses
estimated has declined from 450 in 2015 to 175 in 2G8ighly significandifference (t=3,
p<0.003***). Here the rate of accumulation from mortality has been outweighed by
deterioration of he carcasses already present becahsee, at least, poaching has declined
although the carcass ratio is still 9%, which is marginal for sustainability.

Maps of sightings of carcasses seen during successive surveys (Fig. 9) suggest that there were
high levels of elephant poaching from 20132015 that have declined by 2019. The map
(Fig.10)of carcasses that were removed in 2017 and 2019 show a substantial number of
carcasseand the areas where removal took place

Table6. Estimates of Elephant Carcass

Pop. Est. | No.in | No.out | PR®6 95% Range N%lzoo

Carcas 1
Kwando 5 1 0| 188.2 1 - 14 0.31
Carcas 10verall 5 1 0] 1824 1 - 13 0.03

Carcas2:
Buffalo / Mahango 6 2 0| 135.8 2 - 15 0.54
Kwando 10 2 0| 128.7 2 - 24 0.68
East ZambeZSouth 10 1 0| 188.8 1 - 27 0.31
Salambala 0 0 1 0 0O - 0 0
Carcas 20verall 26 5 1 89.6 5 - 50 0.15

Carcass$:
Buffalo / Mahango 13 4 0 86.4 4 - 24 1.13
Bwabwata 10 1 1| 1921 1 - 28 0.25
Susuwe 17 4 0| 117.7 4 - 37 1.5
Kwando 33 7 0 93.8 7 - 65 2.21
EastZambezi North 38 4 0 91.8 4 - 73 0.8
East Zambesi South 22 3 0| 116.5 3 - 48 0.72
Salambala 7 3 0| 186.5 3 - 21 0.58
Carcas 30verall 141 26 1 43.5 79 - 202 0.81

Carcasgl:
Buffalo / Mahango 13 0 83.4 4 - 24 1.15
Bwabwata 67 7 1 64.4 24 - 110 1.76
Susuwe 74 25 0 41.2 44 - 105 6.53
Kwando 95 19 2 51.5 45 - 145 6.28
East Zambezi North 22 3 0| 117.8 3 - 48 0.46
East Zambesi South 57 8 0| 1035 8 - 116 1.85
Salambala 19 8 0 73.4 8 - 32 1.5
Carcas 40Overall 347 74 3 27.6 251 - 443 2

All Carcasss:

Buffalo / Mahango 33 10 0 47.8 17 - 48 2.82
Bwabwata 76 8 2 58.7 31 - 121 2.01
Susuwe 91 29 0 37.4 57 - 125 8.04
Kwando 143 29 2 375 89 - 198 9.48
East Zambezi North 60 7 0 82.5 11 - 110 1.26
East Zambesi South 89 12 0 88.4 12 - 168 2.87
Salambala 26 11 1 73.0 11 - 45 2.08
CarcasssOverall 519 106 5 23.4 398 - 640 2.98
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Figure9 Sightings of carcasses during aerial surveys 2013 to 2019
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FigurelOLocation of arcasses removefilom the field by METh 2017 and2019 (i.e. not available
for observation from the air during the survey)

During positioning turns over Botswana between transects, the survey recorded a total of 68
carcasses Botswana9 of whichhad beerkilled recently. Several of these were fresigne
hadtusksand some had fallen together. The number is greater than seen in 2014 (53) and is
evidence of a continuing poaching problem just across the border.

2.5. Elephantsg herd sizes

Elephants that are under prasse tend to group into large herds and comparisons of herd
sizes in 2014 and 20Bhowed significantly increased herd sizeKwando and Susuw@able

7) (Gibson & Craig 2015)his trend appeared subsequently to be reversed and mean herd
sizes in thosetmta decreased significant{ijrable).

Table7. Comparison of meamerd size2014¢ 2015¢(t = t statistic; p = probability; df = degrees of freedom)

Mean herd size
STRATUM 2014 5015 t p df
Bwabwata 21 10 2.1331 0.0769 6
Buffalo/Mahango 16 11 3.5183 0.0005*** 225
East Zambezi S 15 34 1.8049 0.0862 20
Kwando 13 19 2.9245 0.0036** 446
Kwando N 13 17 0.9091 0.4049 5
Salambala 20 13 1.2254 0.2294 32
Susuwe 14 25 3.3077 0.0011** 292
Overall Zambezi Regiol 14 18 1.4205 0.1558 1041

Table8. Comparison of meaherd size2015- 2019t = t statisti

c; p = probability; df = degrees

of freedom)

Mean herd size

STRATUM 2015 5019 t p df
Bwabwata 10 8 1.4569 0.1731 11
Buffalo/Mahango 11 13 1.5680 0.1178 328
East Zambezi S 34 17 1.7633 0.0863 36
Kwando 19 9 49373 1.1798E 387
Kwando N 17 0
Salambala 13 13 0 1 37
Susuwe 25 12 3.3758 0.00082%** 340
Overall Zambezi Regiol 18 9 4.9057 1.0645E 1153
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2.6. Buffalo

Table9. Estimate of buffalo numbers

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&,?](Z)
Buffalo / Mahango 3370 1051 943 49.3 1709 - 5030 289.99
Bwabwata 0
Susuwe 161 57 25 73.0 57 - 278 14.16
Kwando North 0
Kwando 1495 301 507 132.1 301 - 3469 98.78
East Zambezi North 0
East Zambesi South 2119 223 90 128.8 223 - 4849 68.38
Salambala 394 170 1118 135.2 170 - 926 31.62
Overall 7538 1802 2683 49.0 3844 - 11231 43.37
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Figurell Sightings of buffalo 2@L

Although the population appears to have increased at aroungh@fannumsince 2013, the
trend is not statistically significant.

Tablel0. Estimates of buffalo numbers since 2013

Estimate | PRP6 Source 120009 1 sz
2013 5339| 43.80| Craig & Gibson 201] 199907 s 06678
2014 4512 | 46.80| Craig & Gibson 201
2015 6538| 42.50| Gibson & Craig 201
2019 7538 | 49.00| This report
0 . | .
2013 2015 2017 2019
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2.7.

Tablell. Estimates of Baboon

Baboon

Pop. Est. | No.in | No.out | PRP6 95% Range Noﬁﬁf
Buffalo / Mahango 0 0 25 0O - 0 0
Bwabwata 0
Susuwe 80 21 0 104.2 21 - 164 7.09
Kwando North 0
Kwando 108 21 0 99.8 21 - 217 7.17
East Zambezi North 0
East Zambesi South 0
Salambala 0
Overall 189 42 25 69.2 58 - 319 1.09
N SN~ s Jﬁ‘/
; £ sv&%q
.f" R
o

Figurel2 Sightings of baboons 201
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2.8.

Duiker

Tablel2. Estimates of Duiker

Pop. Est. | No.in | No.out | PRP6 95%Range NO'/EI?S
Buffalo / Mahango 29 9 0 60.3 11 46 2.47
Bwabwata 153 16 0 66.0 52 253 4.03
Susuwe 34 11 0 75.6 11 61 3.04
Kwando North 9 1 0 206.2 1 27 1.31
Kwando 20 4 0 91.0 4 38 1.31
East Zambezi North 38 4 0 87.3 5 71 0.8
East Zambesi South 29 3 0 105.8 3 59 0.92
Salambala 0
Overall 311 48 0 36.5 197 424 1.79
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Figurel3 Sightings of duiker 2@1

Duiker are difficult to see from the air and estimates are likely ttmbecurate and imprecise.
This is apparent from the series oftiesates from successive surveys which do not show a
significant trend

Tablel3. Estimates of duiker numbers since 2013

Estimate| PRP% Source
2013 221 57.60| Craig &Gibson 2014
2014 125 84.90| Craig & Gibson 201
2015 79 69.70| Gibson & Craig 201
2019 311 36.50| This report
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2.9.

Eland

Tablel4. Estimates of Eland

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&:;?
Buffalo / Mahango 113 36 5 136.3 36 266 9.7
Bwabwata 114 12 0 99.6 12 228 3.02
Susuwe 127 33 10 130.1 33 292 11.2
Kwando North 0
Kwando 77 15 0 145.4 15 188 5.06
East Zambezi North 0
East Zambesi South 0
Salambala 0
Overall 431 96 15 61.2 167 694 2.48
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Figurel4 Sightings of eland 2@

The population trend since 2013 is not statistically significant.

Tablel5. Estimates of eland numbers since 2013

Estimate| PRP% Source
2013 259 | 108.80| Craig & Gibson 201
2014 342 | 137.60| Craig & Gibson 201
2015 187 | 118.60| Gibson & Craig 201
2019 431 61.20| This report
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2.10. Giraffe

Tablel6. Estimates of Giraffe

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&:;?
Buffalo / Mahango 22 7 0 93.3 7 43 1.94
Bwabwata 0 0 4 0 0 0 0
Susuwe 250 67 37 75.0 67 437 22
Kwando North 17 2 0 146.6 2 53 2.61
Kwando 59 12 0 91.5 12 113 3.92
East Zambezi North 29 3 0 192.4 3 84 0.6
East Zambesi South 26 8 1 106.9 8 53 0.83
Salambala 0
Overall 403 99 42 49.4 204 602 2.32
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Figurel5 Sightings of giraffe 2@1
The population trend since 2013 is not statistically significant
Tablel7. Estimates of giraffe numbers since 2013
Estimate| PRPo Source
2013 324 85.30| Craig & Gibson 201
2014 123 59.50| Craig & Gibson 201
2015 129 56.30| Gibson & Craig 201
2019 403 49.40| This report
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2.11.  Hippopotamus

Table18. Estimates of Hippopotamus

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&:;?
Buffalo / Mahango 205 64 15 67.4 67 - 343 17.65
Bwabwata 0
Susuwe 760 237 9 49.3 385 - 1135 67.05
Kwando North 0
Kwando 1197 241 30 76.6 280 - 2114 79.14
East Zambezi North 127 31 11 107.7 31 - 263 2.65
East Zambesi South 48 15 0 180.4 15 - 135 1.55
Salambala 98 41 0 68.7 41 - 165 7.83
Overall 2435 629 65 39.9 1464 - 3406 14.01
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Figurel6 Sightings of ippopotamus 209

The population of hippoappear tohave declined at a rate of 4per annumsince 2013. This
trend is not statistically significant. This survey method is not ideal for the species and

estimatesmay notbe accurate.

Table19. Estimates of hippo numbers since 2013

Estimate| PRP6 Source #5007
2013| 3252| 25.20| Craig & Gibson 201]  “%%9]
2014 2773| 30.30| Craig & Gibson 201]  >°90 y = 6E+3880%
2015 2692| 31.80| Gibson & Craig 201] 3000 T R2=0.7851
2019| 2435| 39.90| This report 25004 [
2000 -
1500 -
1000 -
500 -
0 . . .
2013 2015 2017 2019
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2.12. Impala

Table20. Estimates of Impala

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&,?](Z)
Buffalo / Mahango 157 48 0 114.8 48 - 336 13.48
Bwabwata 0
Susuwe 908 277 9 49.1 463 - 1354 80.11
Kwando North 0
Kwando 2008 406 64 61.8 767 - 3250 132.73
East Zambezi North 3 1 0 185.1 1 - 9 0.07
East Zambesi South 269 84 0 98.0 84 - 533 8.69
Salambala 141 58 80 135.8 58 - 332 11.3
Overall 3486 874 153 37.6 2175 - 4798 20.06
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Figurel7 Sightings of impal2019

Impala have increased at a rate of 12.6& annumsince 2013. Although the trend is not
statistically significant, it may be real.

Table21. Estimates of impala numbers since 2013

X 5000 A
Estimate| PRPb6 Source 4500
2013 1743 3300 Craig & Gibson 201 4000 A y = 2E107é).1257x
2014 1616 36.40| Craig & Gibson 201 3500 R2=0.8779

2015 2458 48.50| Gibson & Craig 201
2019 3486 37.60| This report

O T T 1

2013 2015 2017 2019
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2.13. Kudu

Table22. Estimates of Kudu

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&:;?
Buffalo / Mahango 392 119 11 46.0 212 573 33.75
Bwabwata 143 15 1 129.8 15 329 3.78
Susuwe 200 71 9 52.8 95 306 17.67
Kwando North 0
Kwando 224 45 0 70.9 65 383 14.82
East Zambezi North 0
East Zambesi South 36 11 0 92.1 11 68 1.15
Salambala 0
Overall 995 261 21 31.1 686 1305 5.73
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Figurel8 Sightings of kudu 2@
The population trend since 2013 is not statistically significant
Table23. Estimates of kudu numbers since 2013
Estimate| PRPo Source
2013 893 48.30| Craig & Gibson 201
2014 619 47.80| Craig & Gibson 201
2015 1056 56.70| Gibson & Craig 201
2019 995 31.10| This report
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2.14. Lechwe

Table24. Estimates ofLechwe

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&,?](Z)
Buffalo / Mahango 925 281 0 76.2 281 - 1629 79.57
Bwabwata 0
Susuwe 2434 689 172 37.1 1531 - 3336 214.63
Kwando North 0
Kwando 1526 301 25 94.9 301 - 2975 100.88
EastZambezi North 0
East Zambesi South 0
Salambala 46 20 0 149.3 20 - 114 3.69
Overall 4931 1291 197 35.8 3168 - 6694 28.37
N e - N
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Figurel9 Sightings of lechwe 201

Lechwe appear to have increased at a rate of 9&¥oannumsince 2013. This trend is not
significant.

Table25. Estimates lechwe numbers since 2013 7000 -
Estimate| PRPo Source 5000
2013 2515 25.00| Craig & Gibson 201 y = 3EB0e-0949x

R2=0.7993

2014 3717| 28.00| Craig & Gibson 201 5000 -
2015 3305 46.60| Gibson & Craig 201 4000 4
2019 4931| 35.80| This report ]

O T T 1
2013 2015 2017 2019
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2.15. Reedbuck

Table26. Estimates of Reedbuck

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&:;?
Buffalo / Mahango 15 5 0 185.5 5 - 44 1.33
Bwabwata 0
Susuwe 48 19 0 98.7 19 - 95 4.2
Kwando North 17 2 0 146.6 2 - 43 2.61
Kwando 95 19 0 102.1 19 - 193 6.31
East Zambezi North 10 3 0 1354 3 - 23 0.21
East Zambesi South 89 10 0 110.5 10 - 187 2.87
Salambala 0
Overall 275 58 0 53.4 128 - 421 1.58
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Figure20 Sightings of reedbuck 201

Reedbuck appear to have increased at a rate of 1®&%annunmsince 2013. This trend is not

significant.

Table27. Estimates of reedbuck numbers since 2012

Estimate| PRP% Source 4507
2013 78| 123.10 Craig & Gibson 201]  “%°]
2014 142| 47.90| Craig & Gibson 201]  *°°]
2015 135| 61.10| Gibson & Craig 201 %]
2019 275 53.40| This report

y = 2E160€185%
R2 = 0.8898
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2.16. Roanantelope

Table28. Estimates of Roan Antelope

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&:;?
Buffalo / Mahango 77 24 4 60.2 31 - 123 6.63
Bwabwata 0
Susuwe 99 31 2 80.5 31 - 178 8.7
Kwando North 0
Kwando 149 29 2 88.1 29 - 280 9.84
EastZzambezi North 0
East Zambesi South 0
Salambala 0
Overall 325 84 8 47.1 172 - A77 1.87
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Figure21 Sightings of roan 2@L
The population trend since 2013 is not statistically significant
Table29. Estimates of roan numbers since 2013
Estimate| PRPo Source
2013 364 63.40| Craig & Gibson 201
2014 345 84.80| Craig & Gibson 201
2015 662 46.60| Gibson & Craig 201
2019 325 47.10| This report
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2.17.

Sableantelope

Table30. Estimates of Sable Antelope

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/&,?](Z)
Buffalo / Mahango 852 263 157 51.6 412 1292 73.31
Bwabwata 19 2 0 195.0 2 56 0.5
Susuwe 839 239 55 39.3 509 1169 73.98
Kwando North 0
Kwando 220 45 18 111.2 45 465 14.55
East Zambezi North 181 19 0 188.3 19 522 3.8
East Zambesi South 26 8 0 180.4 8 72 0.83
Salambala 0
Overall 2137 576 230 31.2 1470 2803 12.29
J.\.gr’ <\Ql‘)/;
. ~g.-.':j 7 o L-J_Ju;}:n’&;\q
o P g ® ¥ o)
emo 2 ]
e ’
R T
i\r : -
'. e B e ')-—’
s
pLX
/
e s
Figure22 Sightings of sable 291
The population trend since 2013 is not statistically significant
Table31. Estimates of sable numbers since 2013
Estimate| PRPo Source
2013 690 48.40| Craig & Gibson 201
2014 1970 45.40| Craig & Gibso2015
2015 1458 32.50| Gibson & Craig 201
2019 2137 31.20| This report
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2.18.

Table32. Estimates ofSteenbok

Steenbok

Pop. Est. | No.in | No.out | PRB6 95% Range NO'/EI?S
Buffalo / Mahango 10 3 0 100.3 3 - 20 0.85
Bwabwata 29 3 0 109.6 3 - 60 0.76
Susuwe 7 2 0 145.3 2 - 18 0.65
Kwando North 0
Kwando 0
East Zambezi North 10 1 0 190.2 1 - 28 0.2
East Zambesi South 10 1 0 187.0 1 - 27 0.31
Salambala 0
Overall 65 10 0 64.3 23 - 107 0.37
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Figure23 Sightings of steenbok 2019
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2.19. Tsessebe
Table33. Estimates of Tsessebe
Pop. Est. | No.in | No.out | PRP6 95% Range NO'/EI?S
Buffalo / Mahango 22 7 0 188.3 7 - 62 1.86
Bwabwata 48 5 0 192.2 5 - 139 1.26
Susuwe 39 11 1 132.8 11 - 91 3.45
Kwando North 0
Kwando 0
East Zambezi North 0
East Zambesi South 0
Salambala 0
Overall 108 23 1 100.1 23 - 217 0.62
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Figure24 Sightings of tsessel#019

The population trend since 2013 is not statistically significant

Table34. Estimates of tsessebe numbers since 2013

Estimate| PRP% Source
2013 275| 105.60| Craig & Gibson 201
2014 87| 106.90| Craig &Gibson 2015
2015 36| 102.60| Gibson & Craig 201
2019 108 | 100.10| This report
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2.20.  Warthog

The number of warthogstimated in 201%vasalmost identical to the 2015 estimate

Table35. Estimates of Warthog

Pop. Est. | No.in | No.out | PRB6 95% Range NO'/&SS
Buffalo / Mahango 235 72 5 60.9 92 - 379 20.25
Bwabwata 48 5 0 192.2 5 - 139 1.26
Susuwe 187 56 0 35.1 121 - 252 16.46
Kwando North 0
Kwando 537 108 2 65.5 185 - 889 35.48
East Zambezi North 56 17 0 145.3 17 - 137 1.17
East Zambesi South 60 13 0 114.3 13 - 130 1.95
Salambala 12 5 0 187.1 5 - 35 0.99
Overall 1135 276 7 34.7 742 - 1529 6.53
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Figure25 Sightings of warthog019

The population trend since 2013 is retatistically significant

Table36. Estimates of warthog numbers since 2013

Estimate| PRPo Source
2013 1385 35.80| Craig & Gibson 201
2014 800 30.20| Craig & Gibson 201

2015 1124 43.40| Gibson & Craig 201
2019 1135 34.70| Thisreport
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2.21.

Waterbuck

Table37. Estimates of Waterbuck

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/EI?S

Buffalo / Mahango 72 22 0 98.3 22 - 142 6.16
Bwabwata 0

Susuwe 27 6 0 176.7 6 - 74 2.35
Kwando North 0

Kwando 66 14 28 120.2 14 - 145 4.36
East Zambezi North 0
East Zambesi South 0

Salambala 7 3 0 186.8 3 - 21 0.58

Overall 171 45 28 64.9 60 - 283 0.99
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Figure26 Sightings of waterbucR019

Thepopulation trend since 2013 is not statistically significant

Table38. Estimates of waterbuck numbers since 2013

Estimate| PRPb Source
2013 20| 174.10| Craig & Gibson 201
2014 58| 101.00| Craig & Gibson 201
2015 344 | 113.40| Gibson& Craig 2015
2019 171 64.90| This report
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2.22.

Wildebeest

Table39. Estimates of Wildebeest

Pop. Est. | No.in | No.out | PRP6 95% Range NO'/EI?S

Buffalo / Mahango 93 30 0 183.4 30 - 263 7.98
Bwabwata 0

Susuwe 56 16 4 114.9 16 - 121 4.98
Kwando North 0

Kwando 265 55 20 127.9 55 - 605 17.54

East Zambezi North 171 55 4 188.8 55 - 495 3.59

East Zambesi South 792 248 126 118.9 248 - 1733 25.55

Salambala 105 45 0 136.8 45 - 249 8.44

Overall 1483 449 154 71.6 449 - 2545 8.53
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Figure27 Sightings of wildebeeg019

The population trend since 2013 is not statistically significant

Table40. Estimates of wildebeest numbers since 2013

Estimate| PRPb Source
2013 317 72.60| Craig & Gibson 201
2014 1554 74.20| Craig & Gibson 201
2015 1687 85.60| Gibson & Craig 201
2019 1483 71.60| This report
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2.23. Zebra

Zebra numbers in 2@ were doublethe 2015 estimates 4856+ 81.8) and they were more widely
distributed (Fig 28 &29). They were seen in grasslands near water but appear to avoid human
habitation. In 2013 there were no zebra seen along the Chobe river or any of the eastern Zambezi
floodplainswhich were floodedand the estimated number wasgerylow.

Table4l. Estimates of Zebra

Pop. Est. | No.in | No. out PRP% 95% Range NO'/&r?]g
Buffalo / Mahango 192 58 28 64.9 67 316 16.48
Bwabwata 29 3 0 192.1 3 84 0.76
Susuwe 731 210 68 56.0 322 1140 64.47
Kwando North 0
Kwando 957 194 59 74.4 245 1669 63.25
East Zambezi North 1412 433 250 96.7 433 2778 29.6
East Zambesi South 4864 867 897 78.2 1058 8669 156.95
Salambala 2582 1079 1563 48.6 1326 3838 207.42
Overall 10767 2844 2865 39.6 6501 15032 61.95
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Table4?2. Estimates of zebra numbers since 2013

Estimate| PRPo Source Although the trend is not statistically
2013 1421| 44.50| Craig & Gibson 201| significant, the zebra population appears
2014| 5435| 61.20| Craig & Gibson 201/ 10 have increased at a rate of 186
2015| 4856| 81.80| Gibson & Craig 201 Since 20%. They were increasingly
2019| 10767| 39.60| This report widespread from 2014
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2.24. Carnivores

Too few carnivores were seen fwovide population estimates. 4 hyaena, 4 bldsicked
jackal and 2 lions were observed during the survey

2.25. Crocodiles

Table43. Estimates of Crocodile

Pop. Est. | No.in | No. out PRPo 95% Range NO'/&r?]g

Buffalo / Mahango 215 67 0 455 117 - 313 18.53
Bwabwata 0

Susuwe 91 29 0 47.1 48 - 134 8.04
Kwando North 0

Kwando 45 9 3 153.6 9 - 114 2.98

East Zambezi North 3 1 0 184.6 1 - 9 0.07
East Zambesi South 0

Salambala 48 20 4 65.9 20 - 79 3.84

Overall 403 126 7 31.1 277 - 528 2.32
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Figure30 Sightings ofocodile2019

Crocodiles were seen in most water bodies. Sample counts are not suitable for estimating
numbers of crocodileswhich are underestimated. However precision is reasonable so
estimates, which are given despite the counting bias, could be useful indices of nuifthers.
trend in estimated numbersince 2013s not statistically significant

Table44. Estimates of crocoidkes numbers since 2013

Estimate| PRP% Source
2013 557 47.10| Craig & Gibson 201
2014 651 29.70| Craig & Gibson 201
2015 707 35.40| Gibson & Craig 201
2019 403 31.10| This report

Figure29 Sightings of zebra 2015
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2.26.  Carcasses dpecies other than elephant
Decay stages of carcassisscribedfor elephants in Appendix below were used to classify
carcasses of other speciasi A ay Qi Ll2aairofS (G2 ARSYy(GATFEe
and some may be elephants.

Table45. Estimates of carcasses species other than elephants

Pop. Est. | No.in | No. out PRP% 95% Range NO'/&r?]g
Carcass 1
Buffalo / Mahango 7 2 0 130.0 2 - 15 0.56
Kwando 5 1 0 198.7 1 - 15 0.34
East Zambezi North 3 1 0 191.0 1 - 9 0.07
Salambala 7 3 0 141.7 3 - 18 0.58
Carcass Dverall 22 7 0 78.3 7 - 39 0.13
Carcass 2
Buffalo / Mahango 10 3 0 138.0 3 - 24 0.85
Susuwe 7 3 0 1445 3 - 18 0.66
Kwando 35 7 0 99.0 7 - 70 2.33
East Zambesi South 22 3 0 116.2 3 - 48 0.72
Salambala 5 2 0 134.6 2 - 11 0.38
Carcass Dverall 80 18 0 57.3 34 - 125 0.46
Carcass 3
Buffalo / Mahango 13 4 0 79.3 4 - 23 1.1
Bwabwata 10 1 0 192.1 1 - 28 0.25
Susuwe 15 4 0 94.9 4 - 29 1.3
Kwando 5 1 0 188.7 1 - 14 0.31
Salambala 5 2 0 133.6 2 - 11 0.37
Carcass ®verall 46 12 0 56.8 20 - 73 0.27
Carcass 4
Buffalo / Mahango 29 9 0 84.2 10 - 48 2.48
Bwabwata 29 3 0 106.7 3 - 59 0.76
Susuwe 47 15 1 44.0 26 - 67 4.13
Kwando 60 12 0 63.1 22 - 98 3.98
East Zambezi North 13 2 0 148.9 2 - 32 0.27
Salambala 14 6 0 75.8 6 - 25 1.13
Overall 191 47 1 30.3 133 - 249 1.1
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Figure31 Sightings of carcasses (other than elepha2@)9
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