
Critical interrelationships between patterns of water movement and wetlands,
key habitats and species of the Park are poorly understood.

Management issue: agricultural intensification, reservoir development and
population re-settlement are proposed upstream

Implications for water quantity and quality and potential to degrade the wetlands
that are utilized by Sitatunga, Straw-coloured fruitbats and other important
species.

Conservation of these species provides the basis for economically
important ecotourism.

Figure 6a Groundwater alkalinity Figure 6b Alkalinity of streamwaters Figure 7b Stream isotope composition

Gran alkalinity shows different
groundwater sources in the Park relating
to different geologies (Figure 6a)

d18O signatures in groundwaters
shows similar, stable groundwater
recharge at all depths (Figure 7a)

Isotopic composition in lakes during
dry season show evaporation
induced enrichment of d18O

d18O signatures in rivers reflects that
of groundwater during the dry
season. (Figure 7b)

Figure 7a Groundwater and lake isotope

These mix to determine river baseflows
– alkalinity generally increases with time
(as flows decline) and distance
downstream (as groundwater inflows
increase) (Figure 6b)
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Use of tracers in the rapid assessment of hydrological processes in un-gauged rivers and wetlands in Kasanka National Park, northern Zambia

Figure 1: Satellite image of Kasanka
National Park, Zambia.

Figure 2: Straw-Coloured fruit batsFigure 3: Sitatunga (Tragelaphus spekii)

Need to rapidly understand the hydrological processes
that sustain the Park’s wetland habitat’s in order to
protect  key species.

1) Use tracers to understand the different sources of
    water sustaining the wetlands

2) To conceptualise hydrological processes
     underpinning the groundwater  –surface water
     interactions that sustain key wetland habitats and
     their species assemblages

3) To quantify the key hydrological processes that need
     to be compensated by any upstream flow changes.

4)  To promote increased  awareness of watershed
     management issues with local communities and
     environmental regulatory authorities

Poster outlines preliminary tracer data and the basis for
process conceptualization.

Kasanka National Park: 420 km2  (Figure 4)

-  Designated 1972

-  Kasanka Trust – management contract 1990

- Largest employer in Serenje District

-  Markedly seasonal climate

- 1200mm of annual precipitation (wet season
    November  – March which  followed by a 7 month
    long hot, arid   period)

-   Typical habitats:
     Mombo woodland, dambos (seasonally inundated
  wetlands), lakes, rivers and floodplains
    (Figure 5)

Figure 4:

Figure 5a: Riverine floodplain swamp

Figure 5b: Perennial wetland

-  Typical habitats: Miombo woodland, dambos
   (seasonally inundated wetlands),  lakes, rivers
   and floodplains (Figure 5)

- Mapping of main riverine and wetland habitats

- Basic monitoring of river, lake and groundwater
  levels

- Conceptualize the main hydrological processes
  using environmental tracers over 1 year (May
  2005-April 2006) by sampling groundwaters
   wetlands and river waters.

- Geochemical tracers (alkalinity) to identify water
  sources and stable isotopes to assess nature
  and timing of seasonal patterns of water movement.

-  Tracers already have provided preliminary
    insight  into the main water sources in the
    Park sustaining  rivers and wetlands in the
    dry season.

-  Current wet season monitoring is identifying
    how  flow paths and residence times
    sustaining  river and wetlands change

-  Work will help provide scientific underpinning
   for  Park management of hydrological regimes.

- Rivers and groundwater levels peak around
   February / March;   floodplains and  wetlands fully
   inundated  during this period and then contract
   over the following  7 months.

-  Patterns of water flooding:  overarching influence
   on  the distribution and ecology of many species.

Kasanka National Park, Northern
Rivers and seasonally-inundated
wetlands (Figure1) sustain two key
species for which Kasanka is of
international importance:

Straw-Coloured fruit bats
(Eidolon helvum) live at the
edge of floodplains in small
areas of evergreen Mushitu
forest (largest known feeding
colony in Africa) (Figure 2)

Rare semi-aquatic antelope
Sitatunga (Tragelaphus spekii)
lives in swamps and floodplains
along the Kasanka and Musala
rivers (Figure 3).
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