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INTRODUCTION
Watﬁieé Cranes ;mé hwirﬂ}agicai change

?he Wattied Crane (Bugeranus carunculatus) is a globally
endangered resident of sub-saharan Africa. The large size
and unique gray and white plumage of the Wattled Crane
make it a conspicuous member of the wetland communi-
ties. upon which it depends, and'a V&mah%e ff;sca pi}iﬁi’ for
wetland conservation initiatives.

The total population of Wattled Cranes is estimated to
be no more than 13,000-15,000 birds (Urban his pro-
ceedings). The vast majority (more than 95%) of the
population occurs in southcentral Africa, in the floodplains
and dambos of the Zambezi, lower Zaire, and Okavango

River catchments {see Dodman his ;)?’Oi’éé?di?’g Kam-

weneshe this proceedings; Mangabuli this’ proceedings;
Singini this proceedings) (Figure '1). %aﬁfeé Cranes in
this core range are highly territorial and may defend areas
greater than 1 km’ in size (Konrad 1981). They are found
in greatest numbers in large wetland systems such as tﬁe
Kafue Flats, Bangweulu wetlands, and Liuwa Plains in
Zambia, the Okavango Delta and Makgadikgadi Pans in
Botswana, and the Zambezi Delta in Mozambique.
Fluctuations in the populations of Wattled' Cranes
among these and other sites suggest that there may be

substantial seasonal movement depending on regional
hydrological conditions. Wattled Crane pairs begin nesting

as floodwaters recede after peak flooding. Nests are typi-
cally built in open grass and sedge marshes bordered by
drier flat or s}@mﬁﬁ grassland meadows, with minimum-
height vegetation, and water up to one meter in depth.

Konrad {1981} observed that this strategy takes advantage of

large areas of shallow floodplain which provides open water
around the nest that is deep enough to provide some protec-
tion from predators and an ai}smdam food supply of sedge
tubers and rhizomes that cannot be susws;sﬁs?*} ?G;*agﬁf%
during high floods: ~
The E“f}iz}sz. duration. and ewtens {:az &ebi}ds' :

ugssﬁ"eam basms and the amount of outflow via sxxapsranm
‘*ansg}zra%ma and natural drainage. In the Zambezi system,
peak flooding begins at the end of the rainy season in
February/March. In the Okavango Delta, peak flooding
occurs during the dry season in August/ September. :

Douthwaite (1974) observed that 40% of all Wattled
Crane pairs attempted to breedina }fsar of average flooding
conditions in the Kafue Flats, but only 3% of all pairs bred
in a year of negligible flooding Q(}{‘éiﬂcz%:; due to fzraaght
With Waified Crane nesting success so highly sensitive to
natural E’;"drekxg;cai variations, artificial ch&%ﬁes 0 a
wetland flooding regime due to d{m;iage dams, or water
diversions would be &s’pﬁx«tﬁé to have a substantial impact
on Wattled Crane nesting success. ‘Mse the hydrological
regime of the Kafue Flats was altered by the ltezhi-Tezhi
Dam, for example, Konrad (1981) predicted a dramatic
restriction in Wattled Crane nesting sites and feeding area.
To date, no rgsga:e:%z has been done 10 determine the
;mpacf’ of hvﬁmwgihai alteration on Wattled Crapes-or
other wetland sgesses in their core range.

The Zsmhgzi Delta

The occurrence of Wattled Cranes in the Marromeu Com-
plex of Zambezi Delta of Mozambigue ‘%em an excellent
opportunity to better understand the effect of hydrological
change on Wattled Cranes and the \x'a{szmé commurnities
upon which they depend. The Marromeu complex is
located off the southern bank of the Zambezi River and
includes the largest floodplain of the Zambezi Delta
(Figure 2). The complex includes three man g@a hunting

units f’esu*ada:. 10, 11, and 14} and the Marromeu Buffalo

Reserve. !
Goodman ;isﬂ{?”"a% counted 2. “ranes in the
Sf‘}'} * Marromeu f‘@@{zgi i I surveys in
same area.

rmiber 1980, f‘uﬁna %5
( ) reported




1). The dams have nearly eliminated all downstream flood-
ing, such that water in delta is now provided strictly from
local rainfall during the rainy season months of October-
April (approximately 1.200-1400 mm/year) and drains
away rapidly to the river and ocean. The floodplain, once
inaccessible for more than nine months out of the year due
to high water, is now accessible throughout the vear.
Saltwater intrusion. the spread of exotic vegetation in
stagnant waterways and overgrazed floodplain areas, the
desiccation of floodplain habitats, and uncontrolied grass-
land fires have resuited (Anderson er ol 1990).

The presence of breeding Wattled Cranes in the delta
raises questions as to how well the birds have adapted to
such a highly altered flooding regime, how successful is
their nesting relative to the natural flooding conditions that
occurred prior to upstream dams, and how might the
restoration of more natural ﬁesdma conditi ions in the delta
affect their nesting success. We ‘seped that the Wattled
Crane could serve as a focal point for restoration initiatives
to benefit the people and wildlife of the great Zambezi
Delta. o ‘

In March 1995, we traveled to central Mozambigue to
survey the Zambezi Deita and begm to acidre these ques-
tionis. Our goals were to
* assess the breeding population of Wattled Cranes at the

peak of the normal flooding season ’*.fiamh;, k ‘
* assess the population of other imyﬂfi&ﬂi ‘waterbird and

mammal species using the ¢ e§ EE‘E psak of the normal
floading season;

+ assess the current hydrological and ecological status of the

Marromeu complex relative to the conditions observed by
Davies er af (1973), P. Dutton (pers. comm.), and others
prior to the closing of the Cahora Bassa dam;

* explore the feasibility of prescribed water releases from
the Cahora Bassa dam 10 5*?‘1“53% natural flooding and

umprove ecological and socio-economic conditions in the

Zambezi Delta
METHODS

Sixteen hours of aerial survevs of the Marromeu complex
and lower Zambezi Rz\;ef were conducted during the

T
period 8-10 March 1995 Survevs were conducted in a
I i € urveys of the area
E* P. Dutton pers.

Cessna 210 Eﬁ:}*z

mantier 1o be
{Anderson er af

the base at
used:

from Marromeu Village to the Indian Ocean coast. Tran-
sects were flown at an average height of 90 m above
ground level, at an average air speed of 100 knots. Navi-
gation was undertaken by the pilot using an in-cockpit
Global Positioning Satellite (GPS) system. GPS target
points were determined by plotting all fransect lines on an
viation map and determining the exact coordinates of the
beginning and end of each transect. GPS navigation
accuracy was verified using visual reference points and
1:250,000 scale maps.

All waterbird species that could be accurately identified
were counted (Norton-Griffiths 1975). From landmarks,
we estimated that large conspicuous waterbirds, including
Wattled Cranes, storks, and pelicans, could be identified to
a distance of 1.5 km on each side of the aircraft. Smaller
and less conspicuous waterbirds, such as ducks, egrets, and
herons, could be reliably identified to a distance of no
more than | km on each side of the aircraft.

Waterbird counts were rebsrésd by the front rsgh{ and
middle left passengers. The middle right and back left
passengers assisted the counters. Species observed in. pairs
were recorded as such. Observations of large mammals,
including elephants, Cape buffalo, and mppm were also
recorded. ~

In addition to wate rhird ané mammal cc}ums, we as-
sessed the-hydrology and vegetation of the Marromeu
Complex. We noted water levels in the Zambezi River and
the extent of flooding in the delta during the time of peak
ﬂ{}(}éiﬂg conditions. We identified the major vegetation
communities of the complex, their observable hydrological
conditions, and the extent of wildfires across ecotones. We
also s@:ed the quality of waterways and degree @f weed
;me@m{xﬁn :

Efforis to c@ nduct Sr{}&md surveys. of {h% Maﬁomﬁzs
Complex were suspended due to the presence of landmines
on the main road to Marromeu village and in some of the
floodplain areas. Efforts are now underway to-further . de-
mine this area and improve accessibility (DNFFB 1995). -

RESULTS AND DISCUSSION
Waftieﬁ Crane assessment

We sze 15¢
plamn .\;abﬁ it

were made of W a{{izd Cranes on nesis.
Wattled &r‘m? pairs in dambos in the miomb
floodplain fringe.
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floodplain was accurately surveyed, we extrapolate a total
population of 208 Wattled Cranes and 77 breeding pairs.
Only the Okavange Delta (Bousfield 1986) and Kafue Flats
(Konrad 1981) have reported a greater number of breeding
pairs in one setting.

Hydrologic changes in the: Zambezi Delta have
tremendous implications for the overall breeding success
of the Wattled Crane. Several months after Wattled Crane
chicks fledge, the family groups temporarily leave their
brﬁedine territpries and gather in flocks prior 1o the onset
of the next breeding cycle. Bonds between parents and
young dissolve and the immature birds join other non-
breeders in the flocks and sexually mature but mated birds
have an opportunity to meet potential mates {G. Archibald
pers. comm.). Then the crane pairs retumn to breeding areas
where they defend large. territories in which they breed

when water levels peak with the flood (Okavango Delta)

or the rains and floods (Kafue floodplains). &

Goodman (1990a) reported large flocks of Wattled
Cranes on the Zambezi Delta in. September of 1990. Our
sarvey was in March, a time when most large flocks of
cranes had dispersed. For other crane species during the
non-breeding period, approximately 15% of the population
is.comprised of juveniles-on average. Approximately 50%

of the population is of breeding age, many of which are

not, successful each vear {C. Mirande pers. comm.)).
Ass&imwg population of 2,570 cranes, we would expect

about 642 breeding pairs, or approximately 1,285 cranes.

should be in breeding pairs. However, only 77 pairs were

calculated to be. resident .on the Delta in March of 1995

Most of the remaining pairs must be elsewhere:

In Botswana, surveys by Mangabuli and Motalaote (this
proceedings)- during the peak bresding season- revealed
that only 3.1%. of the resident. Wattled Cranes had neits,
and 4.1% had either young chicks or.juveniles.’ Konrad
{1981) observed 64.3% as breeding pairs in the wetlands
of Zambia during 1978-79. More recent surveys by Kam-
weneshe (this proceedings) in the Bangweulu Basin during

s

and 3¢ in threes out of an estimared population of 1453,
uggesting a breeding population of no more than 11.6 %.
Dodman (this proceedings) also notes that at least 70% of
the. Wattled Crane population remained in flocks during
the middle of the breeding season in the Kafue Flats in

jox)
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}
that ‘Aameé (,mf*sas froom \msih

he peak nesting period in July report 40 adults in pairs

using marked birds or satellite radio telemenry.

Assessment of other waterbirds

Twenty-nine waterbird species totaling 5,930 individuals
were counted during the ransect surveys (Table 1). Egrerta
alba, E. intermedia, and E. garzetta weré each observed
but €€¥ﬁ§é§ not be {iissfmmshed with ceﬁam‘ty in some
instances.

Six species of storks were observed, iﬁciﬁééﬂg a substan-
tial- populations of 1,896 African Openbilled ‘Storks
(Anastomus lamelligerus) concentrated in large flocks on
sandbars of the lower' Zambezi River. A total of 2,234
Openbills were reported from all other areas in Southern
Africa in the 1995 African Waterfow! Census (Dodman
and Taylor 1995), 7,065 were reported in 1994 (Taylor
and Rose 1994). Thirty-six endangered Saddlebilled Qisrs(s
(Ephippiorhynchus senegalensisy were observed:

Nine pairs of Grey Crowned Cranes (Balearica regulo-
rum) were observed. Most of the Grey Crowned Cranes
observed were associated with Wattled Crane territorial
pairs. - : : RN :

Only nine Eastern White Pelicans (Pelecanus onocrota-
lus) were observed, although major breeding colonies were.
reported in earlier surveys by Goodman (1992b). N

The relatively few observations of ducks and geese
probably reflect the inadequacies of aerial sampling, al-
though' clearly the substantial waterfow! populations re-
ported by Anderson ef al. (1990) during September 1990
and Goodman {1992b) during April 1992 were not present
at the time of this survey. o o

Mammal assessment

Repeated ‘mammal surveys have been conducted in the
Marromeu complex since 1968 as reported in Tinley ( 1969).
Tinley and Sousa Dias (1970}, Tello and Dutton (1979,
Anderson er al. (1990), and Goodman (1992b). The civil
war ‘in Mozambique prevented surveys between 1979 and
1990 Our surveys further confirm the dramatic decline in
large mammal species that has occurred since the civil war
and the closure of the Cahora Bassa dam ‘
Tello and Dutton (1979) observed 53,3935 Cape Buffalo
43 %*}‘? in N’S and 30394 iy @/Q Bv W‘?i} ’Wzi

o)




few observations were recorded of Lichtenstein's hartebeest
and sable antelope.

The decline in elephant and hippo is perhaps even more
recent. A population of 330-360 elephants was reported in
surveys in the last 1970s and 1990. We observed only 36
ele p%‘zam all in one herd in a patch of mesic forest sur-
f‘m&ﬁéed by fioodplain. Only a few hippos were observed
du m‘%g our survey. ‘ ~

No direct signs of active hhmn& or hunting camps. were
observed during the surveys. Anderson er al (1990)
reported six hunting parties and five temporary. camps.
Hunting parties were heavily armed with automatic weap-
ons, likely part of a c@mfaeﬁ:i&% operation that included air
lifting of dried meat %3*’ helicopter. The decrease in hunting
parties observed dm‘mg the current survey: is likely a sad
reflection of the fact that most of the mammal populations

re now. so low as to be of limited commercial value
relative to the effort required to locate and kill them.

Wetland assessmeai

V&ge%&en communnities observed in the Zambezi Delta
inciude dry acacia savanna and thickets in the upper delta
and palm savanna along elevated streambanks and upper
floodplain areas, deciduous miombo (Brachysregia) forests
on the floodplain fringe, sedge and grassland floodplain
interspersed with patches of mesic forest over much of the
central delta, swamp forest in lowland depressions of the
floodplain, papyrus swamps in oxbow meanders, and a few

hai}ew open water -bodies. Near the coast, the fleodplain-

gives way to extensive mangrove swamps, and then coastal
dunes and beach. Dambos occur throughout the miombo
forest area, many appeared to be nearly dry.. PT.

We observed aaricgi*’am‘ I and livestock grazing fields
around Marromeu and Luabo villages, but no agricultural
development across most of the floodplain. Widespread
settlement _now occurs along the banks of the Zambezi
River for sz;iasiszence fishing and agriculture.

More than 90% of the input to Cahora Bassa is regulated
by the Kariba, ltezhi-Tezhi, -and Kafue Gorge Dams.
Before the Zambezi River was dammed at Kariba a regular
flood cycle was observed with peak flows of 6000 w©
28,000 .m’/s in the lower Zambezi in February-March
{Hughes and Hughes 1992). The floed regime is now
greatly reduced, with only erratic flood discharges. During
March, the Zambezi River was
in even the lowest

e current surveys in mid
several meters below bankfull discharge
stretches of the Much of the floodplain had little or
no standing water.

Extensive burned areas were noted throughout the se
although we observed
s or.mangroves. Overgraz

am amsszarzé flood lirtle
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browsing animals into the interior floodplain (Hughes and
Hughes 1992}, The shift from a patchwork of small fires
set by local villagers to the widespread wildfires now
occurting has serious repercussions for Wamﬁd Cranes
and other nesting birds in the delta.

IMPLICATIONS FOR RESTORING THE ZAMBEZI
BELTA

Thé: «cessation of flooding has resulted in the severe degra-
dation of the Zambezi Delta for both people and wildlife.
Cahora Bassa, which began filling in 1974, “has the
dubious distinction from ‘an ecological perspective of
being the least studied and possibly least environmentally
acceptable major dam project in Africa™ (Bemacsek and
Lopez 1984}, The dams have adversely affected the living
standards: of thousands of downstream “households by
lowering: the- floodplain’s watertable, reducing the extent
of seasonally flooded land used for fload recession agri-
culture and grazing of livestock, and decreasing the
productivity of local fisheries (T. Scudder pers. comm.).
The shrimp fisheries along'the south bank of'the Zambezi
River have declined due to reduced flooding (Gammelsrod
1992}. Large:scale commercial hunting, which has virtu-
ally extirpated most large mammals from the delta, has
been facilitated by the drying conditions as weli~

Davies et al (1975) predicted that the dam would
reduce- fisheries -productivity, reduce- sili-déposition and
nutrient availability, dead to salt water ‘intrusion and the
replacement of wetland vegetation by upland speciés.
result in the failure of vegetation to recover from grazing.
and cause disrupted or mis-timed reproductive patterns for’
wildlife species. Scudder (1989) provides a general over-
view of river basin projects in Africa, many with impacts
similar fo these."Observations during the current survevs
and by Anderson er of {1990}, GcedmaP {1992b), T
Scudder (pers. {pers “comm)), and

comm.}, P, Dutton

others-suggest that many of these predictions are or likelv
will ecour. Future re
further.

search will ‘'document these changes
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simulate natural flooding in the lower Zambezi River
ﬁe;ss;ﬁéa on the political and socio-economic trade-offs
between water demands tfor hydroelectric power, irriga-
tion, water transport, reservoir maintenance, and down-
stream release. The net benefits of prescribed water
releases have been shown for other river systems in Africa,
including the Manantali Dam on the Senegal River
(Horowitz 1994), the Itezhi-Tezhi Dam on the Kafue River
in Zambia (Acreman and Pirot in press), the Tiga Dam on
the Hadejia River in Nigeria (Hollis 1989), and the Pon-
golapoort Dam on the Pongola River in South Africa
(Bruwer er al. in press). Future research will test ﬁm
hypothesis for the lower Zambezi.

CONCLUSION.

Mozambique has only recently emerged from a brutal 15-
year civil war that left it the world's poorest country, with
inety percent of the population in poverty, at least 200,000
{}rphaz}s one-third of all schools and hospitals destroyed or
closed, at least three million people displaced from their
hmﬁe& and more than one million lives | lost, most of them
civilian (Nordsrom  1990). Hundreds of thousands of
landmines spread across the country have taken about
15 {}G@ lives and will continue to do so for decades to come.

A precious resource like the Zambezi River, if managed
w is;shf can help . form the backbone of Mozambique’s
recovery. Eﬁ’aﬂs to restore a home for people and wildlife in
the Zambezi Delta will require international cooperation 1
demonstrate the national benefits of releasin g prescribed
floodwaters to the communities of the lower Zambezi. The
plight of the endangered Wattled Crane may help serve as a
symbol for the need to restore natural flooding patterns to
great Zambezi Delta.
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Figure 1. The Zambezi River of Southern / f’riga flows from headwaters in Zambia and »’\ﬁg&ia to its delta in coastal
Mozambigue. The massive Kariba atzé Cahora Bassa dams prewm maost floodwaters from reacﬁﬁﬂg the lower Zam-
bezi River. Map by Milford Muskett.
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Figure 2. ;ﬁiag‘(}f vegetation communities of the Marromeu Complex, Zambezi i}éiia {from Anderson e al 1990).
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Table 1. Results from waterbird surveys of the Marromeu Complex of the Zambezi River, March 1995,

Species Count
Eastern White Pelican (Pelecanus onocrotalus) 9
Pinkbacked Pelican (Pelecanus rufescens) 65
Goliath Heron (Ardea goliath) 10
Purple Heron (Ardea purpurea) 2
Blackheaded Heron (drdea melanocephala) 1
Egrets’ (Egretta spp.) 289
Cattle Egret (Bubulcus ibis) 2,975
Black Stork (Ciconia nigra) 6
Abdmin's Stork (Ciconia abdimii) 30
Yellowbilled Stork (Mycteria ibis) 41
Marabou Stork (Leptoptilos crumeniferus) 52
Saddlebilled Stork (Ephippiorhynchus senegalensis) 36
African Openbilled Stork (4nastomus lamelligerus) 1,896
Woollynecked Stork (Ciconia episcopus) 6
Hamerkop (Scopus umbretta) 2
Glossy Ibis (Plegadis falcinellus) 73
Sacred Ibis (Threskiornis aethiopicus) 35
Spurwinged Goose (Plectropterus gambensis) 101
Knobbilled Duck (Sarkidiornis melanotos) 7
Whitefaced Duck (Dendrocygna viduata) 57
Fulvous Duck (Dendrocygna bicolor) 4
African Fish Eagle (Haliaeetus vocifer) 11
African Marsh Harrier (Circus ranivorus) 12
Wattled Crane (Bugeranus carunculatus) 156
Grey Crowned Crane (Balearica regulorum) 25
Longtoed Plover (Vanellus crassirostris) 21
Greyheaded Gull (Larus cirrocephalus) 3
Total 5,930

Great White Egrets (Egretta alba), Yellowbilled Egrets (Egretta intermedia), and Little Egrets (Egretta garzetia) were not
differentiated during aerial surveys, but all three species were observed






