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APPENDIX 1: RAINFALL FIGURES FOR FARM ISABIS, 1971 — 2009

The annual rainfall recorded for Isabis farm from 1970/1971 to 2008/2009

Total
. rainfall

Year Jan Feb Mar | April | May | June | Jul Aug | Sept | Oct Nov Dec

(mm) for

one year
1971 27.5 80[ 33.5 14 9 0 0 0 0 0 0 3.5 167.5
1972 43.5 0 173 78.5 0 0 0 0 0 5.5 2 0 302.5
1973 0 5| 91.5] 245 0 0 0 0 0 4 2 0 127
1974 127.5| 1245 136 85 0 0 0 0 0 0 0 0 473
1975 20.5 7] 129.5 18 0 0 0 0 0 0 0 5 180
1976 157 139.5| 73.5 19 0 0 0 0 0 0 0 0 389
1977 37.5| 164.5| 33.5| 525 0 0 0 0 0 0 0 0 288
1978 74 45| 83.4 0 8.5 0 0 0 0 0] 20.9 20 251.8
1979 82.9| 106.5 0 13.2 15| 16.3 0 4.2 8.3 1 4.5 8.7 260.6
1980 6.9 36.8] 78.6 0 0 0 8.1 8.5 0 7.1 4] 33.3 183.3
1981 0 1.7 21.2 8.5 0 0.3 0 0 0 0 0 0 31.7
1982 8| 22.2| 50.1 19.5 2.3 7.3 5.2 0 1.5 0 0.5 28.8 145.4
1983 35.1 o 14.2 0 0 4.6 0 0 0 49| 16.4 2.5 77.7
1984 14] 20.3] 75.8 13 0 0 0 0 0 2.5 6.5 0 132.1
1985 35.9] 106.7] 30.9 11 0 0 0 0 0| 16.5 40 26.1 267.1
1986 104.2| 22.4| 103.6] 14.2 0 71 0 0 21 514 0 0 305
1987 0| 774 4 61.1 8.2 0 2.5 0 0] 16.9 0 7.5 177.6
1988 151 425 40.5 0 2.4 0 0 0 2.5 0 4.6 243.5
1989 55.1] 69.9 5| 86.3 0 0 0 0 0 0 0 0 216.3
1990 16.1| 51.6] 53.5] 23.5 0 0 0 0 0 0 1 0 145.7
1991 444 224 21.5 0 0 0 0 0 0 0] 21.9] 115 121.7
1992 59.3 9 20 0 0 0 0 0 0 1 of 11.9 101.2
1993 32| 78.6] 309 143 0 0 0 0 0 0 0 6 161.8
1994 72.9| 37.9 0] 11.8 0 0 0 0 0 0 8 12 142.6
1995 0] 40.5 1.5 0 0 0 0 0 0 0 10 0 52
1996 291 23.7] 325 2 0 0 0 0 0 0 23 4.5 114.8
1997 22711 50.5 42 0 13 0 2 0 0 0 0 75 409.6
1998 57.5 5.5 0 0 0 0 1 14 7.5 0 0 0 85.5
1999 22| 355 11.5| 14.8] 14.5 3.5 0 0 0 0 16 67 184.8
2000 19.5 169| 88.5 20 0 0 0 0 0 0 0 6.5 303.5
2001 84| 20.5 57 74.5 0 0 0 0 0 0 0 0 236
2002 27.5 84| 74.2 29 0 0 0 0 0 0 12 0 226.7
2003 8 30 26| 80.5 0 0 0 0 0 0 14 3 161.5
2004 125 87.5 0| 60.5 0 0 0 0 0 26| 735 6 378.5
2005 16.5 56.5 31 11 10 0 0 0 0 9 7.5 5 146.5
2006 134.5 204 10 42 0 0 0 0 0 9] 185 0 418
2007 62.5| 13.5 0 0 0 0 0 0 0 0 0 0 76
2008 13 113 126 28 0 0 0 0 0 8.2 106 37.9 432.1
2009 2.2 296.3|] 28.9 0 0 0 0 0 0 4.4 10.7] 10.2 352.7
Total Rainfall (mm) 8470.2632
Average Yearly Rainfall (mm/a) 222.9
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APPENDIX 2: YEAR 2000 ANIMAL POPULATIONS IN NAMIB NAUKLUFT PARK

Species Ngrenebner Estimate Lower Upper (Eg.?::;g)
Gemsbok 378 4653 2872 6435 0.1
Giraffe 1 9 1 25 0
Kudu 1 9 1 26 0
Ostrich 234 2531 1545 3518 0.05
Springbok 697 9433 1736 17131 0.19
Mountain
Zebra 365 3502 1444 5560 0.07
Cattle 35 1043 35 2227 0.02
Goats 109 4203 109 10112 0.09
Horse 2 33 2 76 0

Data collected by sampling over a line transect in Namib Naukluft Park, over an area of
48 981 km?
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APPENDIX 3: MIDGES CAPTURED OVER THE PERIOD 6 JULY TO 21 SEPTEMBER 2009

Week Hureb Sid Avis Corona Isabis Neuheusis
Culicoides Species [Culicoides Species |Culicoides Species|Culicoides Species |Culicoides Species
species total |[species total |[species total |species total |[species total

Week 1

06/07/2009 |exspectator 3 No data* No data No data null** 0
imicola 17
pychostictus 3
ravus 30
subschultzei 4
Sample total 57 Sample total 0

Week 2

13/07/2009 |exspectator 12 |imicola 309 |No data No data null 0
herero 3 leucostictus 2
imicola 57 pycnostictus 2
leucostictus 1 subschultzei 4
pretoriensis 1 tropicalis 1
pycnostictus 12
ravus 105
subschultzei 34
Sample total 225 |Sample total 318 Sample total 0

Week 3

20/07/2009 |exspectator 21 imicola 309 |pretoriensis 2 No data null 0
herero 15  |leucostictus 1 pychostictus 73
imicola 67  |pycnostictus 1 ravus 86
leucostictus 1 subschultzei 4 subschultzei 38
pycnostictus 9 tropicalis 1
ravus 101 tuttifrutti (#30) 1
subschultzei 39
tropicalis 1
Sample total 254 |Sample total 315 |Sample total 201 Sample total 0
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Week Hureb Sid Avis Corona Isabis Neuheusis
Culicoides Species |Culicoides Species |Culicoides Species|Culicoides Species |Culicoides Species
species total |species total |species total [species total |species total

Week 4

27/07/2009 |cornutus 1 imicola 418 [#89 2 No data null 0
exspectator 5 nivosus 1 #94 2
herero 3 pycnostictus 1 herero 7
imicola 14 subschultzei 6 imicola 20
leucostictus 1 leucostictus 7
pycnostictus 3 pychostictus 20
ravus 31 ravus 17
subschultzei 14 subschultzei 12

tropicalis 2
Sample total 72 Sample total 426 |Sample total 89 Sample total 0
Week 5
02/08/2009 |No data imicola 78 brucei 3 imicola 1 null 0
leucostictus 1 herero 13 |leucostictus 1
pycnhostictus 1 imicola 65 |pycnostictus 2
schultzei 1 leucostictus 3
subschultzei 3 macintoshi 1
pychostictus 70
ravus 63
schultzei 1
subschultzei 38
tropicalis 1
Sample total 84 Sample total 258 |Sample total 4 Sample total 0
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Week Hureb Sid Avis Corona Isabis Neuheusis
Culicoides Species |Culicoides Species |Culicoides Species|Culicoides Species |Culicoides Species
species total |species total |species total [species total |species total

Week 6

10/08/2009 |eriodendroni 1 herero 1 brucei 4 imicola 5 imicola 8
exspectator 29 |imicola 301 |eriodendroni 2 pychostictus 9 kanagai 1
herero 115 |leucostictus 1 herero 61 ravus 3 leucostictus 1
imicola 62  |pycnostictus 4 imicola 126 pycnostictus 1
leucostictus 6 ravus 3 leucostictus 8 ravus 4
pychostictus 16  |schultzei 1 magnus 1 subschultzei 2
ravus 224  |subschultzei 20 pycnostictus 76
schultzei 1 ravus 161
subschultzei 119 subschultzei 85
tropicalis 2 tropicalis 6

tuttifrutti (#30) 3
Sample total 575 |Sample total 331 |Sample total 533 |[Sample total 17  |Sample total 17
Week 7
17/08/2009 |bedfordi 4 brucei 1 #94 5 herero 3 #90 1
accraensis
exspectator 44  |exspectator 2 group 3 imicola 5 imicola 22
herero 285 |herero 2 brucei 5 leucostictus 1 kanagai 1
imicola 127  |imicola 220 |herero 103 |macintoshi 1 leucostictus 4
leucostictus 22 leucostictus 5 imicola 317 |pycnostictus 7 pycnostictus 12
macintoshi 13 nivosus 1 leucostictus 28 ravus 24 ravus 6
nivosus 4 pychostictus 3 macintoshi 5 subschultzei 1 subschultzei 1
pychostictus 28  ravus 5 pychostictus 88 [tropicalis 3
ravus 838 |subschultzei 16 ravus 419  [tuttifrutti (#30) 1
remerki 4 tropicalis 2 similis 3
schultzei 4 subschultzei 115
subschultzei 307 tropicalis 33
tropicalis 7 tuttifrutti (#30) 8
Sample total 1687 |Sample total 257 |Sample total 1132 |Sample total 46  |Sample total 47
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Week Hureb Sid Avis Corona Isabis Neuheusis
Culicoides Species |Culicoides Species |Culicoides Species|Culicoides Species |Culicoides Species
species total |species total |species total [species total |species total

Week 8

24/08/2009 |exspectator 41 No data brucei 4 imicola 9 herero 1
herero 128 eriodendroni 1 pychostictus 2 imicola 11
imicola 216 herero 38 ravus 7 leucostictus 2
leucostictus 41 imicola 139 pycnostictus 14
macintoshi 21 leucostictus 18 ravus 10
nivosus 14 pychostictus 55 subschultzei 3
pycnostictus 74 ravus 271
ravus 1406 subschultzei 70
schultzei 7 tropicalis 15
subschultzei 330
tropicalis 7
Sample total 2285 Sample total 611 |Sample total 18 |Sample total 41

Week 9

31/08/2009 |exspectator 151 |No data brucei 7 herero 2 imicola 32
herero 259 herero 9 imicola 85 leucostictus 11
imicola 431 imicola 115 |leucostictus 5 nivosus 1
leucostictus 33 leucostictus 13  |pycnostictus 25  |pycnostictus 39
nivosus 11 macintoshi 2 ravus 143 Jravus 73
pycnostictus 140 magnus 1 schultzei 1 subschultzel 8
ravus 1842 olyslageri 1 subschultzei 12  [tropicalis 1
subschultzei 517 pychostictus 28 [tropicalis 8
tropicalis 33 ravus 107  |tuttifrutti (#30) 17

subschultzei 23
tropicalis 5
Sample total 3417 Sample total 311 |Sample total 298 |Sample total 165
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Week Hureb Sid Avis Corona Isabis Neuheusis
Culicoides Species |Culicoides Species |Culicoides Species|Culicoides Species |Culicoides Species
species total |species total |species total [species total |species total

Week 10

07/09/2009 |bedfordi 22  |No data #94 44  |brucei 1 brucei 1
exspectator 131 herero 95 |herero 2 herero 1
herero 76 imicola 512 |imicola 118 |imicola 69
imicola 456 leucostictus 74  |leucostictus 18 leucostictus 10
leucostictus 76 macintoshi 37  |nivosus 1 nivosus 1
nivosus 11 neavei 8 pychostictus 78  |pycnostictus 70
pycnostictus 98 nivosus 8 ravus 356 |ravus 144
ravus 2324 pycnhostictus 161 |similis 3 subschultzei 20
schultzei 11 ravus 643 |subschultzei 15
subschultzei 1119 subschultzei 263 [tropicalis 9
tropicalis 33 tropicalis 44  (tuttifrutti (#30) 16

tuttifrutti (#30) 8
Sample total 4357 Sample total 1897 |Sample total 617 |Sample total 316

Week 11

14/09/2009 #89 114 |No data #94 12 |imicola 63 No data
#94 57 bedfordi 16  |leucostictus 7
bedfordi 227 exspectator 4 macintoshi 1
exspectator 511 herero 24  |pretoriensis 1
herero 114 imicola 299 |pycnostictus 76
imicola 1361 leucostictus 84 ravus 270
leucostictus 341 nivosus 4 subschultzei 3
nivosus 114 pychostictus 60 [tropicalis 7
pycnostictus 227 ravus 640
ravus 11909 subschultzei 112
schultzei 114 tropicalis 24
subschultzei 2722
tropicalis 171
Sample total 17982 Sample total 1279 |Sample total 428
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Week Hureb Sid Avis Corona Isabis Neuheusis
Culicoides Species |Culicoides Species |Culicoides Species|Culicoides Species |Culicoides Species
species total |species total |species total [species total |species total

Week 12

21/09/2009 No data No data bedfordi 1 #94 2

accraensis
exspectator 752 imicola 40 group 1
herero 752 leucostictus 7 imicola 15
imicola 2869 macintoshi 1 leucostictus 4
leucostictus 410 nivosus 1 pycnostictus 13
nivosus 137 pycnostictus 57 ravus 74
pycnostictus 274 ravus 240 |subschultzei 11
ravus 18574 subschultzei 7 tropicalis 1
subschultzei 5805 tropicalis 3
tuttifrutti (#30) 2
Sample total 29573 Sample total 359 |Sample total 121
Week 13
28/09/2009 |No data No data bedfordi 19 |No data No data

brucei 13

herero 13

imicola 202

leucostictus 74

macintoshi 19

pychostictus 25

ravus 483

similis 7

subschultzei 129

tropicalis 13

Sample total 997

*No Data = No collections made. **null = No Culicoides caught in collection
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APPENDIX 4: GRAPHICAL PRESENTATIONS OF ENVIRONMENTAL DATA AND THE

OCCURRENCE OF HARTMANN'S MOUNTAIN ZEBRA (E.Z. HARTMANNAE)

RELATION TO ENVIRONMENTAL DATA

]

Average yearly rainfall of the
south west Khomas region
—— Altitude (m)

Average yearly rainfall (mm/a)
Value
High - 371.008

- Low : 151.362

IN

Metadata

Created by: E Becker, 11 Aug 2011
F\Rainfall\Original\Average yearly rainfallOriginal.shp
F\Rainfall\Criginal\Average yearly rainfallOriginal lyr
F\Rainfall\Original\Kriginglayroriginal (Raster Dataset)
F\Rainfall\Original\Kriging\Average yearly rainfall.lyr
F\Topographyll DW2\Altitude (m).lyr

The distribution of mean annual rainfall in the context of the topography of the south-western

Khomas Region.
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A comparison between the 2009/2010 rainfall distributions and the mean annual rainfall in

the south-western Khomas Region.
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Rainfall during the study period 2009/10

—— Average yearly rainfall (mm/a)
+« Sampled sites: farms
Rain seasons 2009/10
Value

. High - 269.975

- Low :40.5499

Metadata

Created by: E. Becker, 11Aug 2011

Google Earth TM

F:\Rainfall\Rain 09,10.shp

F\Rainfall\Original.shp

F\Rainfall'\Kriging'\Rain seasons 2009/10 (Raster Dataset)
F\Rainfall\Original\Kriging\ayrocontour.lyr




The distribution of Hartmann's mountain
zebra and the area topography

——— Ephemeral rivers

Hartmann's mountain zebra numbers

Altitude (m)
Contour lines
—— 1100
—— 1150
—— 1200
—— 1250
—— 1300
—— 1350
1400
1450
1500
1550
1600

1650 |Metadata
Created by: E. Becker,

— 1700 7 Sept. 2011
1750 | C\Arc Catalog\iNew ArcGIS\
1800 Rivers\First rivers.shp
C\Arc Catalog\New ArcGIS\As Is!
— 1850 Topography\Contour5.shp
—1900 |C:\Arc Catalog'New ArcGIS\As is\
4850 Zebra\IDW2\hr.shp
C\Arc Catalog\New ArcGIS\As ist
—— 2000 | Zebra\lDW2\r2.shp

Kilometer:

The occurrence of E. z. hartmannae during wet periods in the context of the topography of

the south-western Khomas Region.
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The distribution of Hartmann's mountain
zebra and the area topography

———- Ephemeral rivers
Hartmann's mountain zebra numbers

Altitude (m)
Contour lines
—— 1100
—— 1150
—— 1200
— 1250
—— 1300
—— 1350
—— 1400
1450
1500
1550
1600

~ 1650 |Metadata

Created by: E. Becker,
— 1700 7 Sept. 2011
1750 |C)\Arc Catalog\New ArcGIS!
____ 1800 Rivers\Hirst rivers shp
C\Arc Catalog\New ArcGIS\As ish
— 1850 Topography\Contour5.shp
1900 |C)\Arc Catalog\New ArcGIS\As is\
4950 Zebra\IDW2\hr.shp
C\Arc Catalog\New ArcGIS\As ish
—— 2000 | ZebrallDW2\r2.shp

Kilometers

The occurrence of E. z. hartmannae during dry periods in the context of the topography of

the south-western Khomas Region.
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