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ABSTRACT

The Namibian government has proposed constructing a hydroelectric dam at one of nine possible sites along the Cunene River, of which the main ones are Epupa Falls and the Baynes Mountains. In the interests of conserving Namibia’s biological diversity, we compared possible impacts of dam construction in the Baynes Mountains versus Epupa Falls, focusing on which location would have a greater effect on avian diversity.  We undertook studies in 1997 and 2005 along two sections of river. The first compared river sections from Ruacana to the Baynes Mts (a ***km section) and the second compared riparian sections to be inundated with non-flooded sites just inland around Epupa and the Baynes dam sites  We collected data on bird species diversity, densities of a select subset of near-endemic and Namibian restricted-range species, and vegetation characteristics.  Both studies indicated that the area to be flooded by a dam at Epupa contained greater bird species diversity,  more Namibian near-endemic, more  range-restricted species and a greater linear density of wetland species than any other site.  Epupa also supported a higher tree density than other sites, which was positively correlated with bird species diversity. Therefore our data suggests that a dam built at Epupa Falls would have a greater detrimental effect on this Important Bird Area than one built in the Baynes Mountains. This and the possible loss of two species (Cinderella Waxbill and Rufous-tailed Palm Thrush) makes the Baynes dam site a more suitable site than one at Epupa. 

INTRODUCTION
The Cunene River lies in the northwestern deserts of Namibia, and separates Namibia from Angola. The Kaokoveld through which it passes for the last 300 km of its westward journey is an area of high biological diversity including endemic plants (Maggs et al. 1998, mammals (Griffin 1998) and endemic birds (Robertson et al. 1998, Simmons et al 1998). The Himba people, who lead a traditional pastoralists life occur along the river (Jacobsohn 1991?) and are most common around the spectacular Epupa Falls about 180 km from the river mouth. The river is also significant to the Namibian government because of its hydro-electric power potential as a fast-flowing and perennial river in arid landscape. 
The Namibian government has proposed to build a hydro-electric dam at one of nine previously proposed locations along the Cunene River (Midgley et al 1966, Namang 1996).  Namibia currently buys most of its electricity from South Africa, but is increasingly facing energy demands which it wishes to meet itself through self-sufficiency.  One of the most likely dam sites is directly below Epupa Falls (site B, Namang 1996), which would create a 65 km-long reservoir completely covering the falls and the surrounding palm forest. The dam wall of 161 m high would create a reservoir covering a maximum area of 382 km2 and a minimum area of 164 km2.  A second intended location is in the Baynes Mountains 30 km west of Epupa Falls (site E) that would create a reservoir 40 km upstream covering 94 km2 at maximum capacity and 15 km2 at minimum capacity. The reservoir would reach the base of the falls but not cover them (Namang 1996). The benefit of a hydro-electric dam at Epupa would be that the reservoir would hold about 4.5 fold more water, allowing power generation through times of low water flow (Namang 1996). Access to the Epupa site would also be easier via Namibia who are leading the process rather than through Angola which would be required for the less accessible Baynes Dam.  

Most of the costs however are environmental or social. The falls and their unique wildlife are a popular destination for Namibian and international tourists providing the Himba community in this remote area with much needed income-earning activities. These profits from tourism would cease should the falls be covered by the new reservoir.  A dam below Epupa would also destroy the current palm forest due to flooding and loss of spray generated by the falls themselves. The disappearance of this specialized habitat would lead to the loss of numerous plant and animal species from the region, including many of the local endemic species.  In addition, at least two Himba villages, their gravesites, and grazing land will be negatively impacted by a dam. 

The young Namibian constitution is one of the most progressive in Africa and it states that, “biological diversity…and living natural resources are [to be] utilized on a sustainable basis for the benefit of all Namibians, both present and future.”( REF ). It also stipulates that the maintenance of biological diversity and essential ecological process are corner stones of any development, According to the spirit of this clause, any site selected for a dam on the Cunene should be chosen on the minimization of ecological and anthropological disturbance it would cause.  In the interests of providing greater know-how to the potential conflict existing between energy self-sufficiency for Namibia on the one hand and a loss of biological and anthropological diversity on the other, we conducted a study of bird diversity, and tree density in areas that might be affected by a dam 7 km below Epupa Falls and by a dam in the Baynes Mountains.  
We hypothesized that a dam at Epupa Falls may have a greater detrimental effect on bird population sizes and species diversity due to the palm forest that would be drowned by a dam, than the Baynes Mountain site with its reduced riparian fringes. We also hypothesized that the area in the draw down zone between maximum and minimum inundation of the dams would also lose its avian component because of the loss of tree, shrub and grass component.  
To test these hypotheses, we undertook two surveys of the river. The first in 1997 measured avian richness in terms of wetland bird abundance along various sections of river from Ruacana through Epupa to the Baynes Mountains. This survey simply compared wetland bird density between equally spaced river sites to determine the richest sections over a large section of the lower Cunene. The second survey in 2005 was more focused  around Epupa and the Baynes sites to determine bird species richness and abundance within and outside the potential inundation zones of the dams. In this way we could determine which species and how many individuals would be lost. The latter survey selected a subset of restricted range endemics (Jarvis & Robertson 1999) and Red Data species (Simmons & Brown 2005) 
Given the palm forest at the Epupa site, it will have a greater number and denser population of bird species and therefore a dam will have a more detrimental effect.  A dam built at Baynes Mountains would provide less power but would be 40 km shorter, submerge less habitat, and would not interrupt economic income generated by tourist activities at Epupa.  [Add to Discussion]
METHODS AND STUDY AREAS

Fieldwork was conducted from 12-16 March, 2005 along the Cunene River in northwestern Namibia at Epupa Falls (S 16.99713, E 13.26426) and Baynes Mountains (S 17.01042, E 12.96268).  The Cunene forms the northern boundary of Namibia and is a shared resource between Namibia and Angola.  Rainfall is seasonal (Dec-Apr) and river levels regularly peak in April (Simmons et al 1993), but  were already high, close to peak level, during our surveys. 

Riverine habitat near Epupa Falls is dominated by Makalani palms (Hyphaene petersiana).  Upland areas contained Mopane trees (Colophospermum mopane), Purple-pod terminalia Terminalia prunoides, and several Commiphora and Acacia spp.  The Cunene River from the Epupa Falls to Ruacana forms one of Namibia's 21 Important Bird Areas and harbours several species not found elsewhere in Namibia (Simmons et al 2001). These include, Rufous-tailed Palm-Thrush (Cichladusa ruficauda), Cinderella Waxbill (Estrilda thomensis), and Red-necked Francolin Francolinus afer afer,  The waxbill  is a globally Near-Threatened species and designated as Endangered in Namibia (Simmons & Brown 2005). The IBA also includes several Namibia near-endemics including Hartlaub’s Spurfowl (Pternistes hartlaubi), Violet Wood-hoopoe (Phoeniculus damarensis) (Endangered in Namibia), Monteiro’s Hornbill (Tockus monteiri), Herero Chat (Namibornis herero), and Rüppell’s parrot (Poicephalus rueppellii) (Jarvis & Roberson 1999). It also harbours species rare in Namibia such as the yellow-billed oxpecker (Buphagus africanus), Olive (Madagascar) Bee-eater (Merops superciliosus  and Golden and Spectacled Weavers (Ploceus ocularis and P. xanthops). Of these species the Ruppell's Parrot (Near-Threatened) and Yellow-billed Oxpecker (Endangered) are Namibian Red data species.

Our aim was to collect bird and vegetation data at three distances from the river’s edge; 50m (in the inundation zone), 500m (probably in the draw-down zone) and 3 km (outside any inundation zone) at both Epupa and Baynes Mountains.  However, due to topographical and temporal constraints at Baynes Mountains, we were only able to conduct one survey 50m from the river’s edge. At Epupa we conducted two surveys, one east and one west of the falls, at 50m, 500m and 3 km from the river’s edge.  In addition, we conducted one 2 km survey at the confluence of the Ondondont River and the Cunene,  within the inundation zone of the proposed dam site at Epupa Falls and a transect in a canyon west-southwest of Epupa Falls 11 km. [What about "lovebird canyon" - have you included this - must work out how far the canyon is from the river and include it as 5 km transect
Between the hours of 0730 and 1300, we walked 2-3 km line transects while collecting bird data in the outward direction and vegetation data every 200m while returning.  For birds, we recorded species, number of individuals and distance from the transect line.  Using the well known line-transect method (Bibby ett al 1992), all range-restricted and endemic species were recorded using……..

For nine Namibian endemic or range-restricted species, we estimated density per km2.  Density was determined using the standard line transect equation: Dw= n/2Lw (needs ^)Check equation where n = number of birds of focal species, L = length of transect, w = maximum distance of focal species from transect.  Sighting probability was assumed to be 1 for all species within transect width w.  

How many surveys altogether 
Tree density was sampled using a point centered quarter method (PCQ). We dropped a 1x1m quadrat every 200 meters along the bird transect, including our starting and ending points.  At each point we measured the distance from the center of the quadrat to the nearest tree.  Tree density was estimated using ……complete this!
Statistical Analyses

Tree density data was log transformed to satisfy assumptions of normality before Anova and t-test statistics were undertaken using Systat 9.


RESULTS

We found 120 bird species; 101 species in the vicinity of Epupa Falls and surrounding areas and 25 species along the Cunene River near the Baynes Mountains (Appendix A).  We did not locate either the restricted range Rednecked Francolin or the Cinderella Waxbill in either locality.

Bird Species Richness

Combining all river surveys (5 surveys, 11.8kms walked) and all inland surveys (3 surveys 14.6kms walked), we found that bird species richness per km of the river was higher than richness inland although the difference was not statistically significant (Fig 1.). 
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Bird species richness along the river was greater at Epupa Falls than at the Baynes Mountains (Fig 2.).
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[Add analyses of the number of birds per 10 km of river in the Baynes and Epupa Falls areas. This I can then compare with my surveys of birds in 1997 and other surveys which have been undertaken. -see Table 3 below] Sorry can’t do this because we only have presence/absence data for the birds that aren’t specials
We identified nine southern African endemic and Namibian restricted-range species that may be affected by damming the middle Cunene River.  Eight of these would be affected by a dam just below Epupa Falls, and one would be affected by a dam in the Baynes Mountains (Table 1.).


	Species
	Epupa River
	Epupa 600m inland
	Epupa 3km inland
	Ondondont River
	Baynes Mtns.

	Rufous-tailed Palm Thrush
	52.1
	0
	0
	29.8
	0

	Ruppell's Parrot
	8.1
	0
	13.3
	22.3
	0

	Yellow-billed Oxpecker
	9.0
	0
	0
	0
	0

	Spectacled Weaver
	29.2
	0
	0
	0
	0

	Golden Weaver
	7.3
	0
	0
	0
	0

	Olive Bee-Eater
	0
	0
	0
	0
	5.0

	White-tailed Shrike
	0
	2
	7.2
	0
	0

	Monteiro's Hornbill
	0
	0
	0.6
	0
	0

	Herero Chat
	0
	0
	0.8
	0
	0


[Given these densities and knowing the areas to be inundated (382 km2 at Epupa, 94 km2 at Baynes) can you work out the total number of  birds lost  by  the flooding of their habitat? You will have to determine if the transects 500 m inland will or will not be inundated by the dam water given that everything between the contours of 710-510m a.s.l will be inundated by an Epupa dam and between 580 and 380 m a.s.l. by a Baynes Dam -get 1:50 000 from Jeff]
[Give a summary table of all our sampling sites with the GPS ccordinates]
We assessed the accuracy of our density estimates during multi-species transects by conducting an intensive early-morning single-species transect for Rufous-tailed Palm-Thrush and comparing the two resulting density estimates for the same area. The results  (Table 2.) indicated that multi-species transects under-estimated the density of rufous-tailed palm-thrushes by 16%.  
	Multi-species
	Single species

	57.5
	68.8




Tree density

We combined tree density data for the two Epupa river and Ondondont transects because  they were not significantly different (ANOVA: df=2, F=0.39, p=0.675).  We compared tree densities for the combined Epupa data versus those from Baynes Mountains; tree densities at Epupa were significantly higher than those at Baynes (Fig 3.). [Give the mean and range of tree densities for the two areas; also what about the dead tree transects]

We regressed bird species richness against tree density for four sites (Ondondont, Baynes, and two Epupa river transects).  Bird species richness increased with tree density  (Fig 4.). Did you add in Love bird canyon too? What about the inland sites? This might give more data points and a better correlation Actually this gave a much worse correlation r2=0.07.  If you want to include it, you should probably run it thru your stats program and include it that way.    
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Discussion

Bird species richness and tree density along the Cunene River were both greater at Epupa than at the Baynes Mountains.  Our transects also revealed that the number of species along the riverine fringes of the river were higher than  bird richness away from the river. 
[We need to talk about density of  species - i.e number of birds per km of river at Epupa vs Baynes - please see if you can extract this data]

We also need to mention that we saw no Cinderalla Waxbills - I can say why - and  Rednecked Francolin. 
Greater bird species richness at Epupa may be attributed to the higher  tree density, given that the two were closely related.  Trees may provide a greater abundance of roosting sites, food and protection from predation.  Whilst not specifically analyzed, field observations indicated that a greater diversity of tree species exists at Epupa.  This may also influence bird species diversity at this site.  In addition it was noted that baobabs and palm trees were largely absent from the Baynes Mountains.  These species provide greater habitat diversity, for a greater number of bird species.  Greater human presence at Epupa may influence the number of bird species present. Human-adapted species, such as doves and pigeons were found to be more abundant at Epupa than Baynes.

Riverine habitats have a number of factors that may influence species diversity.  Resources such as water and nesting sites are more abundant, which may provide greater niches for a variety of species.  These factors may also influence food resources (both abundance and diversity), which may provide for a greater diversity of bird species.

Certain physical factors may influence greater tree density in riverine than inland habitats.   Due to water abundance near the river, there may be less competition for water resources than inland, which promotes greater tree density along the river.  Differences in soil type and nutrients may also affect tree density.  

Epupa was found to have more endemic and Namibian-restricted range species than Baynes.  Though rare in the rest of Namibia, palm forests are abundant in and east of Epupa.  It is likely that the presence of this habitat attracts certain species to the area.  

While our sampling was less intensive in the Baynes relative to the Epupa site, surveys of similar duration and length at the Ondondont  River picked up birds (Ruppell's Parrot, Rufous-tailed Palm Thrush,  -.. check others) which were not found at the Baynes sampling site.
Analysis of the multi-species vs. single species survey methodology indicated that our methods were accurate.  This indicates that future research need not focus solely on individual species; rather they can be incorporated as part of a general bird survey.

Based on these findings, it is predicted that greater species losses would occur if a hydro-electric dam were situated at Epupa.  This includes avian species as well as their potential food sources such as the invertebrates that seemed to thrive on the microclimate of the palm forest area specifically around Epupa.  The inevitable flooding of this area as well as potential avian habitat destruction due to the construction of a dam may compromise its level of endemicity.  Mention here the specific species.that would be most affected
Because of its rich biodiversity, the Cunene River, one of Namibia’s two perennial rivers crossing the Namib, is a major site for ecotourism. Epupa Falls, with its unique aesthetic value supports several campgrounds for tourists visiting the area year round. Some are community-owned and others  larger concession holders. The Epupa Falls region is also inhabited by the Himba people and their grazing lands, sacred grounds, including numerous grave sites. Much of this would be drowned and lost with the construction of a dam at Epupa. The proposed site for the dam at the Baynes Mountains lacks the tourist appeal  fewer Himba inhabit the region, and fewer grave sites would be compromised.  Given the larger size of the reservoir (382 km2  vs 94 km2) and the greater flooding, it is likely that more people and biodiversity would be affected at Epupa than Baynes.  

We feel that we have enough information and data to make these recommendations despite the following limitations.  Although the methodology was shown to be accurate as absolute density reports demonstrated, the researchers’ bird identification abilities varied.  Species richness may have actually been under-represented due to this constraint.  Species densities may have also been underestimated due to the formulas used in the statistical analyses.  We probably overestimated the areas in calculating our density estimates because we used the birds seen furthest away to determine the width of that area.  Different recorders on different days may have produced inconsistent data.  Due to both temporal and spatial constraints, we were unable to monitor changes in our environment of study.  Greater replication in future studies may produce more accurate estimates.
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[This needs some adjustments  

Look at the 1:250 000 map,

Epupa should be located where I've moved star to and our sampling point in the Baynes is too far to west I think]
Table 3: Summary of all wetland bird surveys undertaken along the Cunene River 1993 to 2005. Locations are indicated on the accompanying map (Fig 1) and are ordered from east (Ruacana)  to west (Foz do Cunene) but exclude the mouth.

	Location (distance) surveyed and date
	Bird density/

10km
	No of wetland species
	Distance from mouth
	Observer(s)

	Ruacana (5 km) April 1993
	28
	8
	300 km
	D Ward

	Ruacana (6 km)

April 1994
	30
	8
	300 km
	D Ward

	Epupa-Ruacana (21.7 km) Nov 1997
	37
	19
	
	R Simmons

	Serra Cafema (3.6 km)

Nov 2000
	4.7
	7
	48 km
	R Simmons 

 J Paterson

	Foz do Cunene (11.3 km) Nov 2000
	23.7
	
	2 km
	R Simmons 
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	Appendix A. Title??


	Common Name
	Scientific Name
	Epupa River
	Baynes Mountains

	Grey Heron
	Ardea purpurea
	X
	

	Black-crowned Night Heron
	Nycticorax nycticorax
	
	X

	Green-backed Heron
	Butorides striata
	X
	

	Abdim’s Stork
	Ciconia abdimii
	X
	

	Hamerkop
	Scopus umbretta
	X
	

	African Fish Eagle
	Haliaeetus vocifer
	X
	

	Tawny Eagle
	Aquila ropax
	X
	

	Verreaux’s Eagle
	Aquila verreauxii
	
	

	African Hawk Eagle
	Aquila fasciatus
	X
	X

	Booted Eagle
	Aquila pennatus
	
	X

	Augur Buzzard
	Buteo augur
	X
	X

	African Harrier-Hawk
	Polyboroides typus
	X
	

	Grey Kestrel
	Falco ardosiaceus
	X
	

	Rock Kestrel
	Falco [tinnunculus] rupicolis
	X
	X

	Three-banded Plover
	Charadrius dubius
	X
	

	Blacksmith Lapwing
	Vanellus armatus
	X
	

	Common Sandpiper
	Actitis hypoleucos
	X
	

	Spotted Thick-Knee
	Burhinus capensis
	
	X

	Speckled Pigeon
	Columba guinea
	X
	X

	African Mourning Dove
	Streptopelia decipiens
	X
	

	Cape Turtle Dove
	Streptopelia capicola
	X
	

	Laughing Dove
	Streptopelia senegalensis
	X
	

	Namaqua Dove
	Oena capensis
	X
	X

	Rüppell's Parrot
	Poicephalus rueppellii
	X
	

	Rosy-faced Lovebird
	Agapornis roseicollis
	X
	

	Grey Go-Away-Bird
	Corythaixoides concolor
	X
	

	Diderick Cuckoo
	Chrysococcyx caprius
	X
	

	Pearl-spotted Owlet
	Glaucidium perlatum
	X
	

	Freckled Nightjar
	Caprimulgus tristigma
	X
	

	Alpine Swifts
	Tachymarptis melba
	X
	

	Bradfield's Swift
	Apus bradfieldi
	
	X

	Little Swift
	Apus affinis
	X
	

	African Palm Swift
	Cypsiurus parvus
	X
	

	Red-faced Mousebird
	Urocolius indicus
	X
	X

	White-backed Mousebird
	Colius colius
	X
	

	Malachite Kingfisher
	Alcedo cristata
	X
	

	Woodland Kingfisher
	Halcyon senegalensis
	X
	

	Grey-headed Kingfisher
	Halcyon leucocephala
	X
	

	Madagascar Bee-eater
	Merops superciliosus
	X
	X

	Swallow-tailed Bee-eater
	Merops hirundineus
	X
	

	Little Bee-eater
	Merops pusillus
	X
	

	Common Name
	Scientific Name
	Epupa River
	Baynes Mountains

	Lilac-breasted Roller
	Coracias caudatus
	X
	

	Purple Roller
	Coracias naevius
	X
	

	Monteiro’s Hornbill
	Tockus monteiri
	X
	

	African Grey Hornbill
	Tockus nasutus
	X
	

	Common Scimitarbill
	Rhinopomastus cyanomelas
	X
	

	Acacia Pied Barbet
	Tricholaema leucomelas
	X
	

	Sabota Lark
	Calendulauda sabota
	X
	

	Lesser Striped Swallow
	Hirundo abyssinica
	X
	

	Angola Swallow
	Hirundo angolensis
	X
	X

	Wire-tailed Swallow
	Hirundo smitii
	X
	X

	Common House-Martin
	Delichon urbicum
	
	

	Rock Martin
	Hirundo fuligula
	
	X

	Fork-tailed Drongo
	Dicrurus adsimilis
	X
	

	Eurasian Golden Oriole
	Oriolus oriolus
	X
	

	African Red-eyed Bulbul
	Pycnonotus nigricans
	X
	

	Yellow-bellied Greenbul
	Chlorocichla flaviventris
	X
	

	Familiar Chat
	Cercomela familiaris
	X
	

	Herero Chat
	Namibornis herero
	X
	

	White-browed Scrub-Robin
	Cercotrichas leucophrys
	X
	

	Kalahari Scrub-Robin
	Cercotricas paean
	X
	

	Rufous-tailed Palm-Thrush
	Cichladusa ruficauda
	X
	

	Icterine Warbler
	Hippolais icterina
	X
	

	Yellow-bellied Eremomela
	Eremomela icteropygialis
	X
	

	Grey-backed Camaroptera
	Camaroptera brevicaudata
	X
	

	Long-billed Crombec
	Sylvietta rufescens
	X
	

	Tawny-flanked Prinia
	Prinia subflava
	X
	

	Black-chested Prinia
	Prinia flavicans
	X
	X

	Spotted Flycatcher
	Muscicapa striata
	X
	

	African Paradise-Flycatcher
	Terpsiphone viridis
	X
	

	Pririt Batis
	Batis pririt
	X
	

	African Pied Wagtail
	Motacilla aguimp
	X
	X

	Crimson-breasted Shrike
	Laniarius atrococcineus
	X
	

	Lesser Grey Shrike
	Lanius minor
	X
	

	Tropical Boubou
	Laniarius aethiopicus
	
	

	White-tailed Shrike
	Lanioturdus torquatus
	X
	

	Brubru
	Nilaus afer
	X
	

	Black-backed Puffback
	Dryoscopus cubla
	X
	

	Cape Glossy Starling
	Lamprotornis nitens
	X
	

	Violet-backed Starling
	Cinnyricinclus leucogaster
	X
	

	Meves's Starling
	Lamprotornis mevesii
	X
	

	Pale-winged Starling
	Onychognathus nabouroup
	X
	X

	Yellow-billed Oxpecker
	Buphagus africanus
	X
	

	Scarlet-chested Sunbird
	Chalcomitra senegalensis
	X
	

	Amethyst Sunbird
	Chalcomitra amethystine
	X
	

	Dusky Sunbird
	Cinnyris fuscus
	X
	X

	Great Sparrow
	Passer motitensis
	X
	

	Common Name
	Scientific Name
	Epupa River
	Baynes Mountains

	Southern Grey-headed Sparrow
	Passer diffuses
	X
	

	Redbilled Buffalo Weaver
	Bubalornis niger
	X
	

	White-browed Sparrow-Weaver
	Plocepasser mahali
	X
	

	Southern Masked-Weaver
	Ploceus velatus
	X
	X

	Lesser Masked-Weaver
	Ploceus intermedius
	X
	

	Spectacled Weaver
	Ploceus ocularis
	X
	

	Chestnut Weaver
	Ploceus rubiginosus
	X
	X

	Golden Weaver
	Ploceus xanthops
	X
	

	Red-billed Quelea
	Quelea quelea
	X
	X

	Southern Red Bishop
	Euplectes orix
	X
	X

	Shaft-tailed Whydah
	Vidua regia
	X
	

	Red-billed Firefinch
	Lagonosticta senegala
	X
	

	Violet-eared Waxbill
	Granatina granatina
	X
	

	Common Waxbill
	Estrilda astrild
	X
	

	Blue Waxbill
	Uraeginthus angolensis
	X
	

	Red-headed Finch
	Amadina erythrocephala
	
	

	White-throated Canary
	Serinus albogularis
	X
	

	Cinnamon-breasted Bunting
	Emberiza tahapisi
	X
	X

	Golden-breasted Bunting
	Emberiza flaviventris
	X
	

	Lark-like Bunting
	Emberiza impetuani
	
	X

	Total # of species
	98
	24


Fig 4.  Bird species richness increased with tree density (r2=0.85,  3 df p=0.077).
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Fig 3.  Tree densities at Epupa and the surrounding areas were significantly higher than at Baynes Mountains (t=-4.83, p>0.000).  





Table 2. Density estimates per km2 for Rufous-tailed Palm-Thrushes for multi-species vs. single species transects. 





Table 1. Densities (birds per km2) of southern African endemic and Namibian restricted-range species compared.  Epupa and Ondondont sites would be affected by a dam at Epupa Falls, the Baynes Mountain site would be affected by a dam in the Baynes Mountains vicinity.








Fig 2. Average bird species richness per kilometer for areas within the inundation zone  of the  proposed dam at Epupa Falls (3 km west to 14 km east) relative to the (2.5) km the inundation zone of the Baynes Mountain dam. Error bars represent 1 SE.





Fig 1. Average bird richness per kilometer for river surverys (<50 m from riverbank) and inland surverys (between 0.5 km and 3 km from riverbank). (Wilcoxon signed rank test, Z=1.604, P=.109)  Error bars represent 1 SE.  





Figure 1. Map of Middle KuneneCunene River, Northern Namibia
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