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Distribution and migration of the Caprivi 
killifish, Nothobranchius capriviensis

Watters, Wildekamp & Shidlovskiy 2015, 
an assessment of its conservation status, 

and a note on other killifish in the
same area

D. Tweddle*, B.C.W. van der Waal** and R.A. Peel***

Abstract
Nothobranchius capriviensis occurs in several ephemeral pans in eastern Zambezi Region of 
Namibia, usually in isolation but rarely in association with other fish species. During flood-
ing episodes, however, N. capriviensis has been recorded at two road culverts at opposite 
ends of its main distribution range centered on the Salambala Conservancy. On one occa-
sion the flow was inland from the Zambezi-Chobe floodplain during a high Zambezi 
flood. On the other, the flow was in the opposite direction towards Lake Liambezi as a re-
sult of very heavy rainfall draining from the Salambala Conservancy woodlands. On both 
occasions, other small floodplain fish species were also present. Nothobranchius species are 
thus shown to have the capacity to migrate to colonise, or re-colonise, pans that are then 
isolated when floods subside. The recognition of N. capriviensis as a separate species neces-
sitated re-appraisal of its Red List status. Strict interpretation of IUCN Red List categories 
necessitates placing it under "Near Threatened", but any erosion of Salambala Conser-
vency's protection status would immediately downgrade its status to "Endangered" under 
Red List Criteria B2ab(iii). Five other killifish in Zambezi Region are illustrated here.

* NNF/EU Community Conservation Fisheries in KAZA Project, Katima Mulilo, Namibia; South Afri-
can Institute for Aquatic Biodiversity, Grahamstown, South Africa.

** University of Venda, RSA; personal address: 49 Bleshoender Street, Sedgefield 6573, South Africa.
*** NNF/EU Community Conservation Fisheries in KAZA Project, Katima Mulilo, Namibia; Depart-

ment of Ichthyology and Fisheries Science, Rhodes University, and South African Institute for 
Aquatic Biodiversity, Grahamstown, South Africa.

Introduction
The Caprivi killifish, Nothobranchius 

capriviensis Watters, Wildekamp & Shid-
lovskiy 2015, is restricted to the eastern 
Zambezi Region (formerly eastern Capri-
vi) in Namibia (Watters et al., 2014, this 

issue). As for other Nothobranchius species, 
the obligatory habitat for N. capriviensis is 
pans with a substratum of fine, soft black 
mud rich in swelling clays (Watters, 2009); 
for this species this habitat occurs in low-

lying mopane woodland. Mopane, Colo-
phospermum mopane (Benth.) J. Léonard, 
is a tree that occurs in almost pure stands, 
particularly in areas with heavy clay soils 
and poor drainage, and is characteristic of 
the region inland from the Zambezi-
Chobe floodplains. In Zambezi high flood 
years, flood waters extend into low-lying 
depressions in the woodlands, while heavy 
local rainfall results in drainage from the 
super-saturated mopane woodlands to-
wards the floodplains (see Results section 
below). Since the original discovery collec-
tions (Van der Waal and Skelton, 1985; 
Table 1a), further sampling was carried 
out by Watters and colleagues (Watters et 
al., 2014, this issue), on which the species 
description is based. Collections were 
made in the same area by Tweddle et al. 
(2004) followed by more extensive surveys 
in the following decade in the distribution 
range of the species and also in surround-
ing areas. The species was found in more 
pans in its known range, but was not 
found in extensive pan and swamp systems 
to the west of its range. Notably, it was 
found in two separate areas at road cul-
verts during flooding episodes, in associa-
tion with numerous other small fish spe-
cies characteristic of floodplain habitats. 
The distribution and implications for dis-
persal of Nothobranchius species to isolated 
pan habitats is the subject of this note. In 
addition, the conservation status of the 
species is re-assessed.

Methods
Sampling was carried out on an ad hoc 

basis in association with other research 
programmes using D-nets, Samus and 
Deka backpack electric fishers, and, where 
feasible, a fine-meshed 5 m long seine net, 

in the months of January to April over a 
number of years. All fishes caught were 
identified to species level. Collections are 
housed in the South African Institute of 
Aquatic Biodiversity (SAIAB) in Graham-
stown, South Africa. The conservation sta-
tus of N. capriviensis was assessed using the 
IUCN Red List Categories and Criteria 
(IUCN, 2001) together with the more re-
cent guidelines (IUCN Standards and Peti-
tions Subcommittee, 2014).

Results
The pans in which N. capriviensis 

were caught by the present authors (Table 
1a, Figures 1 to 5) all fall within the known 
range of the species (Watters et al., 2014, 
this issue). In almost all isolated water 
bodies, it was the only fish species present. 
An exception was the Silumbi gravel pit, a 
site in mopane woodland adjacent to the 
Bukalo Channel that carries water from 
the Zambezi-Chobe floodplain to Lake Li-
ambezi on an irregular basis dependent on 
the height of the annual Zambezi flood. 
This gravel pit is now mainly artificial, re-
sulting from gravel extraction for road 
construction, but retains varied habitat in-
cluding areas suitable for Nothobranchius 
survival. When full, it drains to the Bukalo 
Channel from which it is colonised by mi-
grating floodplain fish species from the 
channel. It has also been stocked with in-
digenous tilapias as part of a community-
based fish ranching project. Nothobranchi-
us were not, however, found in this pit in 
2010 and 2011 rainy season sampling, 
and may thus have been eliminated by the 
other species.

To the west of the known range of the 
species, several pans and extensive shallow 
swamps were sampled in February 2012 as 
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 Figure 1: The eastern part of Zambezi Region, Namibia, showing the known distribution range of 
Nothobranchius capriviensis.

part of an Environmental Impact Assess-
ment for a proposed irrigation scheme, 
where the potential presence of this threat-

ened species was a matter for concern 
(Tweddle, 2012). Preliminary examination 
using Google Earth of drainage patterns 
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and abundance of pans suggested N. 
capriviensis might be present. The pans and 
extensive shallow swamp channels were, 
however, found to have unsuitable substra-
ta of sandy beds with some soft silty mud 
but no black muddy clays (Figures 6 and 
7). No fish species were recorded at any site 
(Table 1c).

The other sites at which N. capriviensis 
was collected were at road culverts. In the 
first of these, the channel is an established 
drainage line linking the Zambezi-Chobe 
floodplain with inland milapo in mopane 
woodlands. Milapo (singular = mulapo) are 
northeast-southwest trending shallow de-
pressions probably ancient, that are season-
ally flooded from the floodplains and local 
rainfall. At the time of sampling, the water 
was flowing strongly from the floodplain 

inland to the woodlands. Two N. caprivi-
ensis were caught, one male and one fe-
male. Numerous other typical small flood-
plain fish species were caught at the same 
time (Table 1b).

The other culvert sites (two culverts a 
few hundred metres apart) were more un-
usual as they are not associated with obvi-
ous stream beds. The culverts are approxi-
mately 4 km from Lake Liambezi on a new 
gravel loop road from the town of Bukalo 
to Lake Liambezi, returning via the edge of 
the Chobe River floodplain to Ngoma 
town (Figures 8 to 10). The culverts allow 
drainage of rainfall from the very flat 
mopane woodlands in the Salambala Con-
servancy to the lake. Other species caught 
with the Nothobranchius at the culverts are 
listed in Table 1b.

Figure 2: Sakamanduna Pan, the type locality for Nothobranchius capriviensis. Fish were abun-
dant in the cattle hoofprints between the grass tussocks in the shallows in the foreground.

Figure 3: Male (above) and female (below) Nothobranchius capriviensis from Sakamanduna Pan 
in February, 2012. The fish were small and not yet fully mature at that time.

Discussion

Distribution and migrations
Nothobranchius species are characteris-

tic of isolated, seasonal pans. Some species 
have very limited range, e.g. N. caprivien-
sis, whereas others are more widespread but 
with geographical variation between popu-
lations, e.g. N. kafuensis Wildekamp and 
Rosenstock, 1989 (Watters et al., 2014, 
this issue). The question of how the species 
disperse was addressed by Watters (2006, 
2009). Watters et al. (2014, this issue) 
summarised this as follows:  “Dispersal 
within any particular floodplain or system 
of linked floodplains will involve the fishes 

being transported from existing Notho-
branchius habitats to other parts of the 
floodplain by flowing water and migration 
through shallow standing water. This will 
be a slow process but, over the long term 
(perhaps millions of years), all suitable sites 
will become inhabited. Features such as 
waterfalls, cataracts, rapids and broad 
strongly flowing permanent rivers can 
form barriers preventing the spread of a 
poor-swimming non-riverine fish such as 
Nothobranchius and may, therefore, consti-
tute marked boundaries to the ranges of 
different species.”

In almost all natural pans sampled 
here that contained N. capriviensis, it was 
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Figure 4:  Ben van der Waal sampling Salambala Pan, the most important site for the long-term 
conservation of Nothobranchius capriviensis, in May, 2009. Only female fish were caught on this 
occasion.

Figure 5: Richard Peel sampling the swamp near Lake Liambezi.

Figure 6: Denis Tweddle sampling a sandy pan devoid of fish to the west of the Nothobranchius 
capriviensis distribution range.

Figure 7: Extensive, fish-free drainage channel to the west of the Nothobranchius capriviensis 
distribution range.
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the only fish species present. Existence of 
other species in pans, such as predatory 
catfishes, may eliminate or prevent estab-
lishment of Nothobranchius populations. 
The pans are all in flat areas of woodland 
with no major elevation. Shallow milapo 
extend throughout, but in addition the 
whole area of mopane  woodland that 
forms the distribution range of the species 
can be very wet and waterlogged during 
periods of heavy rain. This was the case in 
February 2011 and also in 2014, when 
road culverts approximately 4 km  from 
Lake Liambezi were sampled as part of a 
PhD study by R. Peel on fish species suc-
cession in the lake. Lake Liambezi is 
ephemeral and refilled in 2009 after a pe-
riod of 25 years when it was generally dry 
and productive farmland. This led to the 
rapid development of a high value com-
mercial fishery.

The culverts are not on obvious 
streams but allow rainfall drainage from 
the woodlands and numerous pans of the 
Salambala Conservancy along shallow me-
andering depressions that can be picked 
out on satellite imagery. The 2011 sam-
pling was during a period of heavy rainfall 
when the water level was high in the drain-
age channels on both sides of the road and 
there was strong flow towards the lake 
through the fully submerged culverts (Fig-
ure 8). Sampling targeted the fish species 
attempting to get through the culverts 
against the very strong flow. The cyprinids 
‘Barbus’ paludinosus Peters, 1852 and ‘B’. 
poechii Steindachner, 1911 made up the 
bulk of the catch (Figure 9), which com-
prised a multi-species breeding migration 
up from the lake. In contrast, it is likely 
that N. capriviensis would not be migrating 
upstream, but instead were being carried 

passively downstream in the floodwaters 
coming from the inland pans where they 
are found during the dry season.  With 
much of the woodlands very wet and the 
milapo and pans flooded by the heavy 
rains, Nothobranchius were able to spread 
over a wide area, most likely passively by 
being carried along in the floodwaters.

In 2009, culverts along the Bukalo-
Ngoma road were sampled during a flood-
ing event, when Zambezi waters flowed 
inland through the culverts to the milapo 
in the mopane woodlands. In contrast to 
the culverts near Lake Liambezi, where the 
other fish species were actively migrating 
upstream from the lake to find spawning 
grounds, the fishes in this case (Table 1b) 
were all migrating out from the Zambezi/
Chobe floodplains, swimming with the 
floodwaters. This life history strategy is 
typical of numerous African floodplain 
species. It is a pioneering strategy that al-
lows small, rapidly growing and prolifically 
breeding species to move out from the river 
with the floodwaters to colonise new habi-
tats as they become available. Van der Waal 
(1996) recorded such migrations in the 
Caprivi between 1973 and 1975. In the 
present case, it is uncertain whether the 
Nothobranchius specimens, caught on the 
inland side of the culvert, were moving 
with the other fishes from a population on 
or near the floodplain or had headed from 
an inland mulapo towards the floodplain 
against the current. The former seems 
more probable, as there was a population 
known from near the main floodplain, on 
a seasonal stream associated with the per-
manent Mutwalwizi Channel in the 1970s 
(Watters et al., 2014, this issue). The Mut-
walwizi population, although within the 
apparent floodplain boundary (Figure 1), 

Figure 8: Sampling the floodwaters through the culvert near Lake Liambezi. Nothobranchius were 
caught on both sides of the road.

Figure 9: Result of a single scoop of the net at the culvert in Figure 8, catch dominated by ‘Barbus’ 
paludinosus, ‘B’. poechii and ‘B’. bifrenatus.
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was in a pool on a small winding channel 
draining the forested (mopane) edge of the 
floodplain. They had thus probably mi-
grated, or were carried in receding flood 
water, from pans in the forest towards 
Mutwalwizi. To date, no established popu-
lations of Nothobranchius have been seen in 
waters on the main floodplain, probably as 
a result of competitive exclusion by other 
floodplain-adapted species. 

Also in 2009, a year of exceptionally 
high Zambezi flood, the floodwaters 
reached well inland and road culverts were 
also sampled near Gunkwe (and thus close 
to Sakamanduna Pan), when the direction 
of water flow was from the Zambezi into 
the forest. Fishes sampled were characteris-
tic pioneer floodplain species, including 
‘Barbus’ paludinosus (most abundant) ‘B’. 
haasianus David, 1936, ‘B’. barnardi Jubb, 
1965, ‘B’. bifrenatus Fowler, 1935, ‘B’. 
multilineatus Worthington, 1933, ‘B’. 
poechii, ‘B’. radiatus Peters, 1853,  Coptos-
tomabarbus wittei David & Poll, 1937, Mi-
cropanchax hutereaui (Boulenger, 1913), 
Brycinus lateralis (Boulenger, 1900), Rhab-
dalestes maunensis Fowler, 1935), Schilbe 
intermedius Rüppell, 1832, Clarias gariepi-
nus (Burchell, 1822), C. ngamensis Castel-
nau, 1861, Pseudocrenilabrus philander 
(Weber, 1897), Tilapia sparrmanii A. 
Smith, 1840 and Oreochromis andersonii 
(Castelnau, 1861). The drainage system for 
these culverts can be followed on satellite 
imagery through the woodlands and links 
to the culverts along the Bukalo–Ngoma 
road. There is thus a linkage at high floods 
between the culvert where N. capriviensis 
was found on the Bukalo–Ngoma road 
through to the Sakamanduna Pan area.

In conclusion, therefore, despite the 
apparent restricted distribution of Notho-

branchius populations in isolated pools, the 
movements of N. capriviensis described 
here show that the species is able to move 
freely in periods of heavy rainfall and con-
sequent flooding to colonise new areas. 
Each Nothobranchius species or geographi-
cal variety therefore has a range of distribu-
tion defined by the rainfall characteristics 
and flooding potential of that area. In the 
longer term, ranges can be fragmented by 
crustal deformation in various forms that 
can affect drainage patterns, including riv-
er capture, leading to the isolation and 
separation of the species into different 
populations and the development of differ-
ent phenotypes (e.g. as with N. kafuensis), 
and eventually separation into distinct spe-
cies, e.g. N. kafuensis and N. capriviensis 
(Watters et al., 2014, this issue).

Conservation (Red List) status
Watters et al. (2014, this issue) stated 

that as the species is no longer regarded as 
a population of N. kafuensis, its status of 
Least Concern in the IUCN Red List 
(Tweddle, 2007) needed to be re-assessed. 

The species has a limited area of occur-
rence of <150 km2. Its populations are frag-
mented but, as described in this note, there 
is opportunity for movement, links be-
tween populations and, during years with 
high rainfall, re-occupancy of pans in 
which the species had been eliminated in 
drier periods. The number of separate loca-
tions at which it has been found is >10. 
Reduction in population size can be in-
ferred based on the current absence of the 
species from three previous known locali-
ties, one (roadside pan near Bukalo) as a 
probable result of habitat degradation 
through an increased human population in 
the general area, and two (Izimwe and 

Silumbi) as a probable result of predation 
or competition by other fish species. At one 
site (Silumbi), this has been exacerbated by 
artificial fish stocking. Several populations 
have a degree of protection in the core 
wildlife protection area of the Salambala 
Conservancy. Long term viability of this 
protection is, however, threatened by high 
human population growth and thus in-
creased disturbance, e.g. by agriculture, 
livestock, etc. in Zambezi Region.

Assessment of the conservation status 
depends on the interpretation of defini-
tions in the IUCN Red List Criteria. If the 
populations are defined as “severely frag-
mented” because of the annual isolation in 
pans, the species would qualify as “Endan-
gered” under Criteria B2ab(iii). This re-
sults from (B2) an area of occupancy <500 
km2, (2a) severely fragmented populations, 
and (2biii) continuing decline projected in 
area, extent and/or quality of habitat. If, 
however, the migration data presented here 
over-rule the definition of “severely frag-
mented” populations, then the species nar-
rowly fails to meet the Criteria for the de-
fined threatened categories as a population 
size reduction of ≥30% cannot be inferred 
within the next ten years, but only over a 
much longer time span. The definition in 
this case must be “Near Threatened”. 
Should opportunities for recolonisation be 
reduced in the future however it might 
then be considered severely fragmented 
and then qualify as Endangered B2ab(iii).

The guidelines for “Uncertainty” in 
the IUCN criteria contain a precautionary 
principle that states a taxon should be clas-
sified as threatened unless it is certain that 
it is not threatened. This has high relevance 
for N. capriviensis because of the increasing 
pressure on land resources in the area as a 

result of rapid human population growth.
Conservancies do not have equivalent sta-
tus to national parks and are vulnerable to 
local political whim. Without the existence 
of the Salambala Conservancy core area, a 
continued decline in all five categories un-
der Criterion 2 would be projected, i.e. (i) 
extent of occurrence, (ii) area of occupan-
cy, (iii) area, extent and /or quality of habi-
tat, (iv) number of locations or subpopula-
tions, and (v) number of mature 
individuals, thereby downgrading the sta-
tus to “Endangered”. Conservation em-
phasis is recommended to support Salam-
bala Conservancy in maintaining its 
wildlife core area in perpetuity.

A note on other killifish species 
in the Zambezi/Chobe floodplain 
area

Four Micropanchax species (following 
the 2015 nomenclature of Eschmeyer’s 
Catalog of Fishes (http://researcharchive.
calacademy.org)) were previously recorded 
from the area: M. johnstoni (Günther, 
1893) (Figure 11), M. katangae (Bouleng-
er, 1912) (Figure 12),  M. hutereaui (Bou-
lenger, 1913) (Figure 13) and an unde-
scribed species known as Micropanchax sp. 
“pigmy” (Skelton, 2001) (Figure 14). Their 
taxonomy is currently under investigation 
at SAIAB (R. Bills, personal communica-
tion) and on a broader African scale by R. 
Wildekamp and colleagues, and it is likely 
that changes in classification will occur 
with Zambezian species recognised as dis-
tinct from those of rivers to the north. 
Each of these species is well-known in the 
area. The first three are abundant on the 
Zambezi/Chobe floodplains and were 
caught together with N. capriviensis at the 
culverts near Lake Liambezi. The unde-
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Figure 10: Nothobranchius capriviensis male from the road culvert near Lake Liambezi.

Figure 11: Micropanchax johnstoni male, a common poeciliid in the region.

Figure 12: Micropanchax katangae male, a common poeciliid in the region.

scribed M. “pigmy” has a more restricted 
distribution, in large swamps and perma-
nent dambos. Dambos are drainage chan-
nels in areas of clay soils and consequently 

impeded drainage that results in water-
logged soils and inhibited tree growth. 
Dambos are prominent features in the 
Zambezi landscape at a range of elevations, 

which distinguishes them from milapo 
connected to the floodplains. 

In addition to these species, a fifth 
species was caught at the culverts near Lake 

Liambezi (Figure 15). This species resem-
bles M. johnstoni in general appearance 
and body proportions and may have been 
misidentified in previous preserved collec-

Figure 13: Micropanchax hutereaui male, a common poeciliid in the region.

Figure 14: Micropanchax sp. “pigmy” male, an undescribed but well-known species characteristic 
of swamps and dambos in the region.

Figure 15: Micropanchax sp. “Liambezi” male, an apparently undescribed species found at the 
road culverts near Lake Liambezi.
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tions. The most notable character is that all 
body scales are outlined with pigment, giv-
ing a mesh scale pattern similar to, but not 
as sharply defined as, that of the mesh
scaled topminnow, M. hutereaui, with 
which the species was caught at the cul-
verts. Preserved specimens of this species 
have a dark mid-lateral band, a character 
not seen in M. johnstoni.  Remarkably, 
specimens of the same or a very similar 
species are now being noted in widely sepa-
rated parts of the Zambezi system. Mar-
shall (2011, p. 196) reported a species 
from the upper reaches of the Matetsi Riv-
er, now a tributary of the Middle Zambezi 
River, that “differ from M. johnstoni in 
having a dark lateral band along the sides 
and a dark band on the back, while the 
scales have a more marked mesh-like ap-
pearance and there are distinct marks on 
the caudal fin”. This is an accurate descrip-
tion of the Liambezi culvert specimens. 
Marshall (2011, p. 13) stated that the up-
per Matetsi and Deka Rivers have species 
characteristic of the Upper Zambezi and 
thus are relict populations from the period 
pre-dating the capture of the Upper Zam-
bezi by the Middle Zambezi in the Batoka 
Gorge/Victoria Falls area. 

More remarkably, Martin Genner 
(2014, personal communication to D. 
Tweddle, with photo) collected a similar, 
probably identical species from a stream 
flowing into Lake Malawi in Mozambique, 
about 1 km from the lake. The Lake Ma-
lawi streams in Malawi were extensively 
and intensively sampled by the first author 
(summarized by Tweddle, 1996), and thus 
this discovery was completely unexpected.
These discoveries show that the rivers of 
Africa are still capable of producing sur-
prises and many changes and new addi-

tions can be expected in poeciliid taxono-
my in future.
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global context for establishing local conservation priorities; monitor the on-going status of 
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