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Figure 1 Hydrograph for the Zambezi Riyer at Katima Mulilo from U9/96
to 3018197

Figure 2 llydrograph for the Zambezi River at Katima Mulilo fromU9/97
to 30/8/98
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INTRODUCTION

1.1 Background

The Salvinia molesta research and control programm. iru, been run by the Research
Division of the Department of Water Affairs since 1980. At the beginning of this program
an entomologist, Mr CHG Schlettwein, was based rvith the project team in the eastern
Caprivi area. He left this post in 1987 and the project team in Katima continued with the
programme with direction from Windhoek but remained without direct supervision in the
Caprivi. This situation continued until May 1996 rvhen an aquatic ecologist, recruited
through the British organisation Voluntary Service Overseas (VSO), was installed in the
Capr;vi. At this time a comprehensive survey rvas initiated to determine the current level of
Salviniq molesta infestation in the eastern Caprivi floodplains and associated beetle
densities. lt was frorn this that recommendations for the future monitoring of S. molesta rn

the area were made (Taylor, 1997) and annual monitoring has been carried out since then.

I.2 Rationale

This report presents and discusses the results of the annual monitoring surveys of S. molesta
carried out in the eastern Caprivi area ( I 996 - 1 998 inclusive). Surveys were carried out in
accordance with the methods set down in Taylor (1997) although some changes were made
to the methods first used in 1996 - these are described in this report. Results from the three
years have been combined and contrasted in order to give a more accurate picture of how
Salvinia infestations changed in the area between May 1996 and the end of October 1998.

1.3 Hydrology 1996-1998

The surveys described in this report were carried out over a three-year period encompassing
two rainy seasons, 1996-97 and 1997-98. Good rains fell in96-97 (627.lmm Oct-Apr) for
the i"ttime in approximately six years (average of 52l.4mm Oct-Apr) and caused
inundation of pools and mulapos in the area that had been dry for sometime. The Zambezi
river also rose to a height of 3.90m (Katima gauge plate) on the l lth May 1991 and the very
far eastern part of the floodplain was inundated. Although rainfall was less in 97-98
(518 4mm Oct-Apr) flooding was extensive, partly as.the area was till wet from rains and
flooding rn 96-97 but mostly as the river rose to 6.27m (Katima gauge plate) on 7s April
1998 due to good rainfall in the upper catchment area. At the height of the flood in April
1998, nearly the whole of the area to the north and east of the Ngoma road was completely
inundated. Water pushed up the entire length of the Chobe River and even entered the
bottom of Lake Liambezi (2 24m at Chobe Outflow on June 3d i998) which it hadn't done
since 1988. The flooding had as big, if not bigger, an effect on the number and location of
Salvinio in.bstations during this period as did the actions of the control agent.



NIATERIT\LS AND METHODS

?.1 Surveyntethodology

A check sheet (see Appendices 5&6) rvas drarvn-up in order to record standard details
about all localities, the presence/absence of S. molesta, the status of the infestation as rvell
as the number of controlling beetles. if any, associated rvith this.

The details recorded \.vere:-

I . Area. The na:ne given to tlre area of the eastern Caprivi in which the study locality vras
found.

2. Associated river. The name ol the river associated rvith that particular part of the
floodplain formation.

3. Locality. The name given to the specific rvaterbody by the local peopie.

4. Whether the site rvas w€:t or dn,

5. A latitude and longitude reading using Geographical Positioning Systern (GPS)

6. Habitat type. lthese rvere broad categones given to waterbodies occurring at a stucly
locality and were defined in Tal,lor 0991) The habitats were main-channel, sidr:-
channel, backwater - open, backu ater -flood channel, backwater - marsh and mulapo.

7. The status of the S. ntctlestct mat at each locality was recorded on a scaie fiom 1-5 The
definitions of these categories are shorvn in Table I

'Iublc I Catcgorics o1' S. molattu rnlt c0\ ct'irgc

(Sirtegory Dcscription

I
2

3

4

5

Ir4at covcring entire ryater surface
MtrUs cor,ering somc of water surface
S. molesta anlong other plants at edges

Only a ferv S. rlolesld pia.nts

No 5'. rrolesto

8. Health of S. molesla plants.
to 5, based on plant coiour,
are shown in Table 2.

The health of S. ruolesla plants was assessed on a scale of I
for localities rvith a mat status 1-3 (shorvn in Tabie 2), these



Tablc 2 Categories of ;llant health

Category Dcscriptiott

I
2

-1

4

5

All green and healthY

Mostly green and healthY

Half grecn, half brorvn
Mostli,brorvn and sick
All brorvn and dying

9. Numbe,' of beetles. The number of beetles per 20 standard plants IVas assessed for
losalities with a ntat stltus I-3 (shown in Table l).

10. Other comments

I L Photograph

12. Name of recorder

3 RESULTS

3.1 Details of Iocalities

A total of 241 localities are now registered on the S. nrolesta database in Katima (see

Apperrdix lil) of which 1.12 (circa 80%) have had a habitat classifrcation done and a GPS

reading taken. 140 of these registered localities were visited in 1996, 181 in 1997 and 198

in 1998. These results are summarised in Table 3.

T:rble 3 Numbcrs ol'locnlitics visited ;rntl numbcrs n'ct / dry

Year Localities %o of total rcgistcred No. ryct oh totirl No. dry oh totttl
visitcrl

1996 140 58" Il0 ',79% 30 21%
tgg7 l8l 75% 148 

"87oA 

33 18%
1998 198 82'A 168 85Yo 30 15Y"

3.2 \Yet / Dra status

Of thc 140 localities visited in 1996, 30 (21%) were dry and 110 (79%) were wet. In
1997,33 (18%) of the 181 localities visited were dry and 148 (82%) were wet. In 1998, 30

(15%) of the 198 localities visited were dry and 168 (85%) were wet. These results are

given in Appendix I and also summarised in Table 3. As Salvinid was only a threat in the
wet localities, only they were considered further.
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3.3 Mat status

Of the 110 wet localities visited in i996, 40 (36%) were free of S. molesta and70 (64%)
had some form of S. nrolesta infestation. Of these 70 localities, 3 (4'/o) had a mat covering
tlte entire water surface, 12 (17%) had a nrat or mats covering some of the water surface
and 39 (56%) had S. molesta plants at the edges among other indigenous frirLging
vegetation and l7 (23%) localities had a ferv isolated S. molesta plants only.

Of the 148 wet localities visited in 1997,99 (66%) were free of S. molesta and 50 (34%)
had some form of S. ntolesla infestation. Of these 50 localities, 4 (8%) had a mat covering
the entire watet'sur.l1ce, 6 (12%) had a rnat or n'Iats covering some of the water surface, 25
(50%) had 5'. ."ryctlesiu piants at the edges among other indigenous fringing vegetation and
15 (30%) locaiities had a few isolated S. ntolesta plants only.

Of the 168 wet localities visited in 1998, 134 (80%) were free of S. mctlesta and34 (20%)
had some fornr of S. ntole:sla infestation. Of these 34 localities, 1 (3%) had a mat covering
tlre entire water s;urface, 2 (6%) had a mat or rnats covering some of the water surface, 22
(65%) had S. nrolestcr plants at the edges among other indigenous fringing vegetation and 9
(26%) localities had a few isolated S- ntolestcr plants only.

These results are given in ,Appendix I and summarised in Table 4.

Tablc 4 NuUrl;crs ol'locirlities rvith and n'ithout tvccd and their mat status

i\{at Status

Year Total lithout rveed Total rvith ryccd

1996
1997
1 998

40
99

134

'l0

50

34

17

15

9

40

99

t.t4

3

1

I

12

6

2

39

25

22

3.4 Beetle density

Beetles were only i:ounted at localities with a mat status of 1 - 3 inclusive.

Of the 54 r.vet localities at,ryliich beetle numbers were counted in 1'996, 13 (24%) had tco
few beetles to effec;t contron. Of these 13 localities only one (8%), at Ilomba in the Malindi
area, had a mal covering the entire water surface. Three, Kasaya and Mpukano in the
Ikaba.IMuzee area and Sundano in the Sangwali area, had a matlor mats covering some of
the water surface. The other nine, comprising Butala, Mukr.viza, Musuma and Nyuni II in
the lkabMMuzee area, Bwanunga in the Malindi area, Lisikili I in the Ngoma area, Lyadura
in the Sangwaii arr)?. &nd Kasaya Iil and Nsinde in the Schuckmannsberg area, had S.

ntolesla among other plants at the edges only. In the remaining 4l (76%) localities there
were sufficient beetles present to effect control of S. ntolesta.



Figurc 3 Mat status for all sitcs with insulficicnt bcctlcs to cfrcct control in 1996' 1997 and 1998
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Of the 35 r.r'et iocaliiies at wliich beetle nunrbers were counted in i997, 15 (43%) had too
few beetles to effect control. Of these l5localities only one (7%), at Old Safari carnp II in
the Sangwali area, had a rnat covering the entire water surface. Trvo, Ihaha III in the Ihaha
area and Isale in tlLe lvlalincli area, had a rnat/or mats covering some of the water surface.

The other 12, comprising (3Jriwonzo in the Kasika area, N{utwalwizi I, Nasisangani and

Vuvu in the Ihaha area, Mpr:kanc in the ikaba./Muzee area, Ihanza and Mishuwa in tlie
Maiindi area, Lupa.la island, Namushasha lodge and Sundano in the Sangwali area and

Kakuni and Kasaya I in the Schuckmannsberg area, had S. molesta.among other plants at

the edges only. ln the remaining 20 (57%) localities there were sufficient beetles present to
effect control of S. ntolesta.

Of the 25 rvet locaiities at which beetle numbers were counted in 1998, 15 (60%) had too
few beeties to effect controtr. Of these 15 localities none had a mat covering the entire
water surface. Two, a site in Chobe National Park and Ilomba in the Maiindi area, had a
mat/or nlats covering sorne of'the water surface. The other 13, comprising Sitwela in the
Ikabar,Muzee area, channel ofI'the Chobe, Kr.vachingo II, Namakuni and Safari village on
and around Impalila island, L,yadura and Sitrva in the Sangwali area and Kasaya I, Kasaya
II, Nkanza IIII, Nsinde and lJ;robwe in the Schuckmannsberg area, had S. mol.esla amonl;
r:ther plants at the edges onl'y. In the remaining l0 (40%) localities there were sufficienl
beetles present to effi:ct control of S. mole.slcr.

These results are givern in Appendix I, tabuiated in Tables 5 & 6 and shown in Figure 1.

l'able 5 Locirlitics rvitlr mirt st:rtus 1-3, irrdicating thc prcscncc or itbscncc of beetlcs

!'car No. localitics rvhcrc
bectlcs ryr:re countcd
(locllitics ryith mat
status 1-3)

No. Iocalitics rr,ith
cnough bectles (1 or
rnorc per 20 standard

lllants)

No. localitics rvithout
cnough bectlcs (0 per
20 standrrd plants)

1996
ltt97
1!,98

(tJA

35

25

41

2t)

i0

l3
1<LJ

l5

3.5 Plant health

The plant health category ivas fbr:nd to be of little use in the assessment of the severity of a
S. molestct infestation. No results lor this category were analysird or presented here. This
sei:tion of the methodology has heen removed from future surveys and a new check sheet

drawn up (see Appendix 6).



Locnlitics rvith mat stittus 1-3 itntl insufficient bcetles 96-98
Tablc 6

(Area)

Name of affected localitY

1998
1997

Mirt status 1996

1 Malindi)
Ilomba

(Sanpvali)
Old Safari canrP iI

(Ikaba/Muzee)
Kasaya
Mpukano

(Sangwali)
Sundano

(Ihaha)
Ihaha III

(Malindi)
lsale

(Malindi)
llontba

(Chobe NP)

Site lll

(Ikaba,Muzee)
Butala
Muklviza
Musutua

'Nyuni ll

(Malindi)
Bwanunga

(Ngoma)
Lisikili I
(Sangwali)
Lyadura

(Schucktnannsberg)
KasaYa III
Nsinde

(Kasika)

Chilvonzo

(lhaha)
Mutwahvizi I
Nasisangani
Vuvu

(Ikaba,rMuzee)

Mpukano

(Malindi)
Iltanza
Mishuwa

(Sangwali)
Lupala island

Namushasha iodge

Suudauo

(Schuckmannsberg)

Kakuni
Kasaya I ,

(Ikaba/Muzee)

Sitlvela

(Impalila)
channel off tlie Chobe

Kwachingo II
Namakuni
Safari village

(Sangrvali)

Lyadura
Sitlva

(Schuckmannsberg)

KasaYa I
Kasal'a II
Nkanza IV
Nsinde
Nzobrve



Talrlc 7 List ol'ltrtalitics I)t'olry-J:J t\rr l)euilr r'clcu.re

Arca of Caltrivi N itrnc ol' Loe ali(ics GPS co-ordinatcs

Ikaba }vfuzec

Slngl'ali

Schuckmannsbe rg

irtalindi

Nanpvali
i.\anLungu I

Nsundwa
Sit* ela

Lransltulrr lodge
L1'adura
Sundano
Kasava I
Kasaya II
Mazanga
Nesanza

Nkanza iV
Nsindc
Nzobrve
ilourbn
lsa le

s173465t
s I 73 8852
s17401 l3
s17360i2
s1808019
S 1ri26001
s 17519 l0
s1741557
s1740126
st7 44371

s I 733 s60
s1'732612
Sl733i(r0
st739138
sr731656
s t 73 1618

8245834 I
E250406 I
E21s4t25
F,245'1483

82322781
E2313047
E2319920
E.2446060
8244545t)
82414391
E245 I 550

E24s3420
824502-50
8241807,1^
82444t32
F2444202

3,6 Beetle releases

No releases of beetles \^'ere made dLrring the periocl of rhis report. This was due to the fact
that the beetle appeared to be widespread and doing a good job. Based on the analysis of
the data contained in this report recomnlendations are ntade tbr the release of beeties, the
sites at which relea.ses are reoommended are listed in Table '/ and shorvn in Figure 2.

3.7 Localities visited in every year', 1996-1998 inclusive

A total of 73 lccalities (see .Appendi;< 1l) were visited in all three years of surveying using
the new methodolc,gies. Results frorl these 73 localities are presented here as indicators; of
the general citanges observed in S. ntolcsla infestations throughor-rt the three-year period.

Of these 73 localities, 12 (i6'%) never liad any S. nrclcstct preseltt. 46 (63%) improved, i.e.
went from some firrm of in.fustation to being free of S. ntoieslo, 3 (5%) had the same
amount in eaclt yezrr artd the rernaining 12 (16%) got rvorse, i.e. went frorl being clear or
rvith little weed to having some weed or a heavy infestation. Release of beetles is no.uv

recomniended at thr:se sites. Data from these sites are shown in Tables 8 and in Figure 3.

Table 8 Sunrurarv of data frorn 73 localities visitcd annualll'frorn 1996 - 1998

Status of .9. molesta96-98 Nurnllcr of localitics Perccntagc of total

Never any rveed

Improvement
Sarne amount cach ycar
Deterioration

t2
46
3

12

t6
63

-5

l6



Figure 4 Sites at rvhich bcctlc rclcascs,rrc proposed for 1999l
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DISCUSSION

4.1 Current sitrration

The nurnber of localities r:gistered as cllrrently having, or having had, a ,S. molesla

infestation has no',v risen to 241 in the eastern Caprivi area lt is unlikely that many lr,fre
locaiities r.vill be added to this database but the ,5. molesla control section is always vigilant
for and responsive to reportsr of ner.v inlestations . 80% of these localities have been visiled
in the last three years and hrld a Gi)S reading taken which r.vill enable continuation of the

nrorritoring, even if'the currerrl S. ntolcsla control team should change.

Changes in the way in r.l,hich S. nrulcsta infestations were assessed, e g. by movipg a'*'a1,

from counting ieaf and bud damage to the current quick mat status assessnlent and beetle

count, has led to an increasing number of localities being visited each vear. This rose fiom
140 in 1996 to 19U in 1998 rvith tire neu,niethodology thlrs allorving the control team tcr

cover a larger ?rtl, tt rd more localities and still obtain useful inforrrration.

Concomitant with the increasring nuntber of Iocalities visited there has been a reduction in
the percentage of the number of dry localities Obviously no ne\v dry localities have bean

added as such placo5 would re free of S. nrolc.v/a, but there rvas a slight reduction in the
number which rvere dry ancl an increase in the overall number visited. There was a
corresponding increase in the percentage of wet localities. This resulted fi'om a combination
of an increase in ther nurnber c,f localities visited, from heavy rain and reasonable flooding in
1997 and from the,large flood experienced in 1998. There did not appear to be any direct
correlation betrveen tlie time ol year in which sites were visited and 'r.r,hether they were rv:t
or dry, probably dr-ie to the relatively snrall clata set. There also did nor appear to be any

correlation between tlie geographical location of sites and their ivet/dry status. It was,
however, apparent that sites cioser to tlie Zambezi, particularly in the far eastern part of the
Caprivi, were flooded at certain times of year. Generally speaking, flooding made whole
area impossible to reach rarther than just inundating a fe.,v previor-rsly dry locations. Th:s
was true until i991198 flood cluring rvliich sites that had been dry for many years were
inundated and remai:red wet untiI long a{ier the actual flood had receded

'fhe number and seriousness of S ntole.v/a infestations decreased in the eastern Caprivi
between 1996 and 1998. There \vas a drop in tlie overall number of iocalities with weed,
l'ronr 70 to 34 and in eash nlat strltus category (4 to 1 in category one, I2 to 2 in two, 39 to
122 inthree and i7 to 9 rn four). There was a cor-rconritant rise in the number of localities
rvith no rveed, fronr 40 to 134. The decrease in the amount of rveed-,r,as thought to be il
result of the cornbinr:d effects of the biological control programnle and of the increasingllr
e:xtensive flooding e;<perient'i:d in the Caprivi in 1997 and '98. The former, leading to a

reduction in the quar)tity of rvr:ed by physicai damage and the latter, literally washing the:

infestations away.

With the decrease in the nuniber of serious ,1. molesta infestations there .lvas 
?,t.

corresponding decrea,se in tirer rrumber of localities at rvhich beetles rvere counted. At the,

sites where counts were madel, tliere was a drop in the number that had enough beetles to
affect ccntrol and although the nurnber at which there rvere insufficient beetles remained

10



almost static (13 in 1996, 15 in'97 and'98), this became an increasingly larger percentage

of the total, rising from24ohto 600/oin the three years of monitoring. This apparent drop in

beetle coverage of S. molesla infestations was probably directly related to, and compounded

by, the same iactors that reduced the quantity of weed in the area. The effect of the beetles

o,n Salvinia molesta infestations was to make it sink and rising floodwaters washed plants

away. Both actions led ro a reduction in the quantity of weed available and thus to direct

reduction in beetle numbers, in that they were also washed away or sank with the weed they

rvere feeding on. A redr.rction in the amount of weed in the floodplain would also have

resufted in a1 indirect reduction in beetle numbers due to a loss in the number of potential

feeding and breeding sites.

Resuits from the 73 sites visited in ail three years showed the same. Combining and using

three years worth of data, as was done in this report, appeared to be a very good way of
assessing overall ctranges in the situation and in accurately making decisions for the control

project, e.g. in determining where beetles should be released. Using long-term information

in this w'ay is recommended. Decisions made from only a single or two years worth of data

are likely tr be less reliable, e.g. releasing beetles at a locality to find that the S. molesta

there :s imnrediately washed away by flooding.

The three year survey has provided an up to date record of the extent of S. molesla

infestation in the eastern Caprivi area as rvell as its potential for spread. This has shown that

although S. molesta still exists in the eastern Caprivi floodplain the level of infestation is

generally lo* and appears to be falling. Despite the apparent reduction in the number of
beetles on infestations, many localities with weed still had an appropriate number of beetles

to prevent uncontrolled plant gror.vth and the beetle was generally widespread. With further

releases to be made in the near future (proposed for after the flood in 1999) the number of
beetles in the area will increase.

Sal.vinia ntolesta is a permanent feature of the eastern Caprivi floodplain ecology, as is its
controlling agent Cyrtobagous salt,iniae. Total eradication of this plant is impossible

considering the nature and extent of its infestation and it seems unlikely at this time that

either the plant or the beetle .ul,ill ever disappear from the system. The most likely scenario

would z?pear to be that both will exist at a low level for the foreseeable future.

Moni;.oring using the current methodologies and to the timetable drawn up in Taylor (1997)

should continue, the data collected should be added to the established database and the

same, or similar, analysis as was done for this report carried out every three years and

recommendations made.

4.2 Factors that may affect the current situation

In the 1996 report it was suggested that one of the factors. which may adversely affect the

number of S. molesla infestations might be widespread flooding. It was suggested that
large floods may bring ,S. molesta plants to previously clear sites and that the nutrient
release experienced during flooding would feed these plants. In fact the flooding
experienced in 1998 had the opposite effect and removed a large quantity of weed. Many
newly inundated areas were free of weed, as were previously wet localities that had had

weed before the floodwaters arrived. The nature of the flooding experienced in the Caprivi
varies, howlver, from year to year and different intensities and duration of floods may have

t1



diflerent effecL: on \'alvinia ntolesta int-estations than those obsen'ed in 1998. For exampie
a slowly rising flood, that penetrates a long n'ay into the floodplain and stays for an
extended period may spread weed more effectivelv- than a fast rising flood that recedes
quickly and thus washes rveed aw,ay with it

it was also suggested that increasing agriculture. and in particular the coinbined effects of
insecticides and fertilisers, may cduse a deterioration in the situation, i.e. an increased
growth rate of ,S. molesta and a decrease in the numbers of beetles. This is still a real threat
and provides the greatest rncentive to continue vu,ith monitoring

4.3 Communitv a\yarenr3ss training and itrvolvenrent

Taylor (1997) suggested the establishment of community involvenrent in the .f molt.sta
control project. This r.vas to a fairly high level of involventent \\,ith the communities trai.ned
to actually make assessments of infestations, colurt beetles and fill in data return forms.

After consulta-ion u'ith other organisers ol varioLrs other cornmunity-based projects it rvas
decided that the "return rate" to the communitt, rvould be too high. That is to say that
community nrobilisers rvoulrj have to be visited nronthlv in order to collect the fornts and
encourage continuing participation in the project At such a high return rate one of the
objects of using the community, i.e. to reduce travelling costs and time spent in the fie,ld,
rvould be almost entirely negated.

For this reason, it is suggested tirat the manner in rvhich the comnrunity is involved be

changed, but not abandoned. Commrinity involvement is still vital to.the success of this and
indeed any project in comnr:nal areas such as the Capri,,'i \leetings should be arranged
with tribal authori'ties across the eastern Caprivi area and the biological control project
described. Apologies rvould need to be made for having not approached communities
before about this project, but once that has been done help can be sought. The Salvinict
control team neecls to encourage mernbers of the public ro report any S. molesta
infestatir,,ns, particularly ne.,v ones. anywhere in the area to the office in I(atima so that an

investigation can bc carried out These sitcs can then be added to the list of routinely
rnonitored sites anti releases of b"etles made ri,here necessan, A representative of the
control team should follorv u;r the report by visiting the village that reported the infestatio,n,
inspect the infestation and give feedback.

This work should be initiatecl rrs soon as possible and should start rvith the tribal authority in
the Bukaio area as this is best knorvn to the control team sta{T. Once the format for the
presentation iras been tested and perhaps modified other authorities in the area couid also be

approached.

,4.4 International and regicrnalco-operation

Staff from the Departments of Water A{Iairs in Katinra, Namibia and Maun, Botswanit
carried out twojoint surveys cf S. ntolesta infestations in the Cliobe fuver in 1996 and ir
lurtherthree during the flooding in 1998 Such joint co-operation not only allowed a larger'
number of sites to be coveri:d than usual but also an exchange of inlormation about the:

latest developments rn the control projects in each country to take place.
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People working on the control of both Salvinia and other exotic weeds, e.g. Eichhomia
crassipe.s and Pislia stt"crtiorcs in the region, e.g. Zimbabwe, Zambia and South Africa were
contacted about a possible meeting to discuss control projects in these countries. Efforts
rvere also made to reach other international colleagues, successfully in the case of Australia
but unfortunately unsuccessfully in the case of Kenl'a and Uganda. Contact details for such
other researchers are given in Appendix IV.

The possibility of holding a workshop or conference in Katima (possibly at Lianshulu lodge)
and hosted b), the Department of Water Affairs was discussed among such researchers and
many people expressed an interest in attending. A tentative request for funding was put to
The World Conservation Organisation's (IUCN) "Zambezi Wetlands Conservation and

Resource Utilisation Project" staff officer in Katima and should now be followed up with an

official req;rest for funds to enable DWA to host such a conference or workshop.

5 RECOMN,IENDATIONS

it is recommended that:

1. This report is accepted in principle.

2. This report, and the one of Taylor (1997). is sent to all members of the SADC sub-
committee for control of aquatic weeds and rvater quality.

3. Beetles are released at the sites listed in Table 7 by August 1999.

4. Regular monitoring of Salvinia ntolesta infestation continues based on the
programme outlined in this report and in Taylor (1997) in order to maintain the
continuity established over the last three years.

5. Tha, an approach be made to local media, politicians and tribal authorities to explain
the project and encourage greater involvement in the work and this is started in the
Bukalo area.

6. Funding be sought from IUCN to hold an international "Control of aquatic weeds"
conference/rvorkshop in the Caprivi.

7. Co-operation with other similar weed control research projects be maintained (e.g.

with Botswana) and established with neighbouring countries (particularly Zambia).

8. Annual joint rveed surveys and meetings continue with DWA Botswana and be
expanded to include parties from other similarly affected countries both regional and
international as and when possible.
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6 APPROVAL OF RECO}INIENDATIONS

, approved for r;ubmission to the Director: Resource Nfanagement.

.Lflufl-
et

IREC.TOR: WATER ENVIRONNIENT
a.l a-4 r r
reconimendations contained in this report and submit it the Deputy Permanent

-tQ l\4inistry of Agriculture, \\rater and Rural Development.

This report is

Y\.
Dr. JS oitt r

DEPUT}'DI

nnTE: ' {
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Secretary-fsr-
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.\PPENDIX I

1996 Salvinia







1997 Salvinia data

IV







Arcir Localitl' N'lontlt
visilcrl

WctiDt'y Mat
.\tntus

PI:rnt
hcalth

No. of
hcctlcs

Salgrvitlr Vul u catrtp z ., I 5

Sarrgrvali Xhoko I 2 w 4 N/A N/C

Sturglr,ali Xhoko 2 D 5 N/A NiC

Schuckrtrunnsbu rg Clrikanluli t2 D .t N/A N/C

Schuckmarursburg IInviz;r t2 w ) N/A N/C

Schuckurarursburg Kakurti t) tr/
-) 2

Schuckurarursburg Kasal,a I t2 W .1 3 )
Schucknrannsburg I(asat,a 2 t2 w 2 +0

Scltuckmarursburg Kasaya 3 t1
LL w 2 20

Schuckutiunrsburg Kasal,n 4 t2 w ') ti
Schuckmarursburg Kasika t2 W 5 N/A N/C

Schuckrnarusburg Luscsc t2 w 5 NiA NiC

Schuckm:urnsburg Luttutga t2 w 5 N/A N/C

Schuckmannsburg Lyansctrzi t2 D 5 N/A N/C

Scltucku ranusblrrg Mabungo t2 w 4 N/A Nic
Scltucknraunsbu rg Maltha t2 w 5 N/A N/C

Scliuckurartnsburg Ma;:,itngir t2 w -j N/A N/C

Schuckrnannsburg Mbalindc l7 w 5 N/A N/C

Scltuckrtranruburg Mbilc t2 w ) N/A N/C

Schucknrannsburg Mburnrvc t2 w 5 N/A N/C

Sclurckurannsburg Mrrstrttgi t2 w 4 -) l4

Schuckmannsburg Mrvamba t2 W ) NiA NiC

Schuckurturrsburg Nakabungo t2 D 5 N/A N/C

Sqhuckruannsburg Nauratauga t2 w 5 N/A N/C

Sclruckntarursburg Ncluhvc t2 w 5 N/A N/C

Schucknrarursburg Ncsartzr t2 5 N/A N/C

Sclurckrttaunsburg Nklnz,u I t2 ) N/A N/C

Sclrucknraunsburg Nkanzr 2 t2 W 5 N/A NiC

Schtrcknuuursburg Nkanz:r 3 t2 w 5 N/A N/C

Sclruckmannsburg Nkanz;r 4 t2 w 4 2 N/C

Schuckurruursburg Nsanzwc l2 W -) 5 N/C

Scltuckrnannsbti rg Nsirrdc t2 w 5 N/A N/C

Sclurckniarursburg Ntit'crrtiyc t2 w 5 N/A N/C

Sclurckuranusburg Nzobu'c l2 w -5 N/A N/C

Scltucknraunstrurg Sifwamcyi l2 w -) N/A N/C

Schucknranusburg Sikaluutc t7 w 5 N/A N/C

vil

)

+



1998 Sa,lvinia data

\4iI









Area Loutlity Month
r,isitcrl

Wct/D11' Mat
status

Plant
health

No. of
bectles

Schucknrarursburg Nzobu e l0 w J J 0

Schuckntarusburg 5 bilo l0 w 5 .1\/A N/C
Schuckrnarurburg S fivamef i t0 w ) N/A N/C
Schuckrnannsburg Sikalume l0 w 5 N/A N/C

APPENDD( II

The 73 sites visited in 1996 - 1998

Arca Locality Month Wet/Dr1'
yisited

7W
l0w
8W

Mat
status
3

J

5

Plant No. of Ycrrr
Health Beetles _
2896
4497
N/A N/C 98

Far EasU,fulsr,ka Ija nrbrve

Far EasvKasika Ikaba 7

l0
8

w
w
w

5

I
5

N/A N/C 96

4 10 97

N/A N/C 98

Far East4(asika . Kabulabula 7

l0
8

w
w
w

A+

3

5

N/A N/C 96

4 tl 9'7

N/A N/C 98

Far EasLKasika Kasika I 7

l0
8

w
w
w

4

5

5

1 NIC 96

N/A N/C 97

N/A N/C 98

ihaha Ihaia I 7

7

8

w
\I/

w

{

J

5

N/A
I
N/A

N/C
3

N/C

96

97

98

iha.ha Iltaha 2 ,1

5

8

w
w
w

5

3

5

N/A
I

N/A

N/C
6

N/C

96

97

98

Ihala lhala 3 1

5

8

w
W

w

-)

2

5

I

2

N/A

496
0 9'7

N/C 98

Ihaha Nasisiurgani 7

5

8

w
w
rt/

5

J

5

N/A
1

N/A

N/C
0

N/C

96

9't
98

kabaAluzee Bukuzu w
w
w

2

5

5

4

N/A
N/A

4

N/C
N/C

96

97

98

1l
l0

kaba,4vluzee Bulila 8W
11 W
l0w

J

5

5

4696
N/A N/C 9'7

N/A N/C 98

lkaba,rlvluzee Butala 9
lllt

l0

w
II'

w

)
5

5

I
N/A
N/A

0

N/C
NiC

96

97

98

8

ll
l0

w
w
w

2

5

5

I
N/A
N/A

N/C 96

N/C 97

N/C 98

Ikaba,Muzee Jintu
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I h,isit*rt I lstattr.s

fllnr lNo. of lYcar
lrl.,ittn lgccttcs I

kaba/\4trzcc Jolo ti
ll
l0 w

5

5

5

N/A
N/A
N/A

N/C
N/C
N/C

96
o?

98

Ikabt/Muzcc

Ikre/M;;-

Kakaugala

K-*Lu,

8W
ll w
l0w

3

5

5

2

5

4

NiA
N/A
I

N/A
N/A

196
N/C 9'7

N/C 98

0,x
N/C 9']

NiC 9E

9

il
l()

W

W

lkabl/Muzcc 9 .l N/A N/C 96
lttl w 5 N/A N/C 97

IO w 5 N/A N/C 98

Ikaba/Muzcc Kasuurba ()

tt
tl

l()

w
.,

4

5

2

4

N/A

I
l0
N/C

96

97

98

IkabilMuzcc Matonsu 8

ll
l0

w5
w5
w5

NiA
N/A
N/A

N/C 96

N/C 97

N/C 98

Ikaba/Tvftrz-cc Matolva ()

lt
l0

W

w
w

5

5

i

N/A N/C
N/A N/C
N/A N/C

96

97

98

lkaba./M,rzec Mpr,rhuro ti

It
l0

W 2

.)

-5

I

I

N/A

0

0

N/C

96

91

98

Ikabi/Muzec Mukwiza 8

il
l0

W3
w5
w5

4

N/A
N/A

096
N/C 91

N/C 98

Ik:tbu/Muzcc Mtruono )
il
Ir\

w
w
w

5 N/A
N/A
N/A

N/C
N/C
N/C

96

975

5 98

lkaba/Muzce Musahanrulc 9

ll
l0

w2
W5
w5

2196
N/A. NiC 9'I

N/A N/C 98

Ikaba.IMuzcc Musckezi 9
lttt

t0

W

w
2

5

5

2

N/A
N/A

)
N/C
NiC

96

97

98

lkaba/lvluzcc Musutna tt

u
l0

W

w
w

3

5

5

i0
N/A N/C
N/A N/C

96

97

98

lkaba/M:rzcc Mrrzcc I
II
l0

W

I

5

5

3

N/A
N/A

I

N/C
N/C

96

97

9.8

ikaba/Muzce Nanri*,uni 9

lt
l0

w
w
w

5

5

5

N/A
N/A
N/A

NiC
N/C
N/C

96

97

98

9

il
l0

W

w
w

2

5

4

2

N/A
6

N/C
I

96

97

98

lkaba/MLrzcc Nartgrvali
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Area Loc:rlit1' Month Wet/Dry NIat Plant No. of Yr:ar
visitcd status Hcalth Bcetles

lliaba,&ltzere Nanglvena 9

il
10

w
w
tr /

5

5

5

N/A
N/A
N/A

N/C
N/C
N/C

96

9',l

98

Ikaba,rMuzee Nturttrngu I 8W3
lt w 5

l0w4

2

NIA
NIA

296
N/C 9'7

198
Ikaba,IMuzee Nantungu 2 8

11

IO

W
w
W

5

5

N/A N/C
N/A N/C
N/A NiC

96

97

98

Ikaba/lvluzee, Nantungu 3 8W
uw
l0w

5

5

N/A
N/A
N/A

N/C
N/C
N/C

96

9',]

98

kaba,/Muzee Nstindrva 9

l!tl

l0

w
\11

w

5

5

+

N/A
N/A
I

N/C
N/C
U

96

97

98

IkabaMuzee Nlnrni I 9

il
l0

w
w

3

5

5

32
N/A N/C
N/A N/C

96

97

98

Ikaba,/Muzec Nt'uni2 9W
lt w
l0w

J

5

5

J

N/A
N/A

096
N/C 97

NIC 98

lkaba/Muce Sitrvela 9

ii
t0

w5
w5
w3

N/A
N/A
I

N/C 96

N/C 9'7

098
Ikaba,Muzce Tentbaniultrve 9

u
t0

w
w
w

-)

4

5

I

I

N/A

2

NiC
N/C

96

9'7

98

lvlalindi Brvanunga 8

3

I

w
w
w

3

5

5

2

N/A
N/A

0

N/C
N/C

96

91

98

N'{alindi Namalrveza 8

3

I

w I

-)

5

I

N/A
N/A

I

N/C
N/C

96

97

98

Malindi Nanourbe 8

J

I

W

w
W

5

5

5

N/A
N/A
N/A

N/C
N/C
N/C

96

97

98

Malindi Sisao (Cltisao) 8

J

I

w
w
w

)
)

. NIA
N/A
N/A

N/C
N/C
N/C

96

97

98

Ngoma Kalembeza 7

2

8

w
w
w

4

5

5

N/A
N/A
N/A

N/C 96

N/C 9'7

N/C 98

Ngoma Lisikili I 5

2

8

w
w
w

J

4

5

I

N/A
N/A

0

N/C
N/C

96

97

98

5

2

8

WJ
w5
w5

3

N/A
N/A

296
N/C 97

N/C 98

Ngoma Lisikili 2
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Areir Locality Month Wct/Dry Mat Plant No' of Year
visited stittus Health Bectles

N/A N/C 96

N/A N/C 97

N/A 0 98

5

5

4

w
w
w

,l

t2
l0

Schuckmarmsburg Mazarrga

N/A N/C 96

NiA N/C 97

N/A N/C 98

5

)
5

7W
t2w
l0w

Schuckmarursbu rg Mbile

1796
3 14 97

N/A N/C 98

7W3
t2w4
l0ws

Schucknramsburg Musungi

N/A N/C 96

NiA N/C 9'7

N/A N/C 98

5

5

5

7W
t2w
t0w

Schuckntarursburg Mu,aurba

N/A N/C 96

N/A N/C 97

N/A N/C 98

5

5

5

7W
t2w
i0w

Schuckmiuursburg Nelulrve

1396
N/A N/C 9'I

3298

2

5

3

7W
t2w
l0w

Sclruckmamsburg Nesanzt

N/A N/C 96

N/A N/C 97

N/A N/C 98

4

5

5

7W
tzw
l0w

Scltuckma.rutsburg Nkiurz;l 1

1596
N/A N/C 91

N/A N/C 98

-)

5

5

W

W

W

7

t2
10

Schuckmamsburg Nkanzt 2

N/A N/C 96

N/A NiC 9'1

NiA N/C 98

3

5

5

w
w
w

1

12.

l0

Schuckmarursburg Nkanzr 3

N/C 96

N/C 97

098

N/A
Z

I

J

4

3

w
w
w

7

l2
l0

Schuckmarursburg Nkanza 4

NiA N/C 96

5 NiC 97

N/A N/C 98

7W5
tzw3
10w5

Schuckurarursburg Nsa nzlve

4096
N/A N/C 97

1098

3

5

J

7W
t2w
t0w

Schuckmannsburg Nsinde

196
N/C 9'7

098

,l
N/A
3

3

5

3

7W
t2w
l0w

Schuckn,alnsburg Nzobrvc
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Arcir

Ng*,"

&rl$r.1,

Loc:rlit3, N{onth Wct/Dr1'
visi tcrl

Mat
strt t rrs

Plirrrt
I I crrlth

No. ol' 'l'car
Bcctlcs

Lisiliili .j

i*r.rsl",lr.'
t.odgc

-5

?

tt

25

5

4

w

3

-5

_t

:
5

2

N/A
N/A

NIA

I

.,

t2
N/C
N/C

N/C

I

2

)(t

)7
9iJ

yr;

w
3

-)

9i'
()Q

Sarrgu'ali

Sar\giw,lt

L,inyanti I

Lrl.trrtr 2

-5

2

4

=)
2

4

w4
w4
W-)
w4
W5
w5

N/A
N/A
N/A

N/A
N/A
N/A

N/C
NiC
N/C

Nrc
NiC
N/C

96

9'l
()t

%
9'l

,8

Sangu,ali Liz-auli 5

2

.+

W3
w5
w-5

I

N/A
N/A

J

N/C
N/C

96

91

Sangrvali Lt'ltdunt 5

1

l

j

3

3

z

.)

3

0

6

0

96

91

9S

Sangu ali Situ a -5

2

.l

W 3

5

I

N/A
1

9

N/C
0

96

9i
98

Sangrvu l i Sttrtclurto -5

)
4

)
3

1

I

I

3

0

0

I

,6
97

98

Sangrva l i Vtrytr carrrp -5

w

.t

3

5

N/A
I

N/A

N/C 96

597
N/C 9E

2

4

Schuckntrtrtnsburg KakLrni 7

t2

I0

W

W

3

3

5

I

2

N/A

2

0

N/C

96

97

9ti

Schuckrr,annsburg Kusirt,a I 1

t2

l0

W

w

3

3

3

I

-)

I

I

0

0

96

97

98

Sclrucknranusburg Kasaya 2

t2

l0

w 4

2

-1

4

,+

N/A

N/C
40

0

96

97

9S

Schucknrarursburg Kasal,a 3 1

t2
l0 w

3

2

5

I

4

N/A

0

2l)
N/C

96
t)7

9E

Scltucknutrtrtsbrrrg Klrsikir
t2

l0

,t 3

N/A
N/A

I

N/C
N/C

9(t
()7

98

5

-5

Schuckuramsburg Lutmga 7

t2

t0

w
w

-)

5

5

2

N/A
N/A

t0 96

N/C 97

N/C 98

7 w -) .,

N/A
N/A

3 96

t2 W ) N/C
!V 5

Scltuckuranusburg Malaha

l() N/C 98
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AI'I'ENDIX III

List of rcgisterccl sites irt thc eastcrtt Citllrivi :rre:t

Arca Loctlitv Lutitrrrlc Lorrgitrrtlc Floodplairr I'caturc

Chobc Nat. Park I l7495S.3 250645.7 Flooclwatcr

Chobc Nat. Park 175002. l 250303.3 Floodwatcr

Chobc Nat. Ptuk 3 175019.4 250016.4 Floodrvater

Chobc Nat. Perk 4 17s014.5 250008. I Floodlvatcr

Chobs Nat. Piuk 5 174850.3 245623.6 Floodwater

Chobc Nat. Park () 1750 r 3.6 245250.5 Floodwatcr "

Chobc Nat. Park 7 175 i05 24493E.5 Floodrvatcr

Far EasltKasil<a Chc c

Far EasUKusilia Chrr.vonzo t'717263 24578'l(t Mulapo

Far EastlKasika Ibilibiuzi t'l1132'7 24556 I 7 Mulapo

Far East/Kasika Ibolohrva

Far EasLrKasika I.lautbrvc 11194t2 2500705 Backrvatcr - opcn

Far Easl/Kasika lkabir l716ti I I 24-57.58I Backrvatcr - opcn

Far East/Kasika Ikota

Far East/Kasika Kabulabula t747415 2.15 9285 Mulapo

Far East/Kasika . Karrurboz"u

Far East/Kasika Kascnu 7.18504 2503455 Maiu-charurcl

Far Easl./Kasika Kasilia I 't 49149 2506502 Bitckrvatcr - opcn

Far East/Kasika Kasika 2 749 I 59 250(r3 80 Backlvater - opcn

Far East/Kasika Klsil<a 3 7 49391 250(r 145 Backwatcr - opeu

Far East/Kasika Kasikili
Far East/Kasika Kautu

Far Easl,/Kasika I(ayauga

Firr East/Kasika Lwausingo

Far EastrKasika Ll,aukuttga l'7 44(t71 715964't Backrvatcr - flood chruurel

Far Elst/Kasika Mal<onur

Far East/Kasika Mltt.ir.i

Far Easl,IKasika Mbalasinte t] 17 624 250t2t3 Mulapo

Far EastlKasika Mbasi l7+:1815 250032(r Backlvatcr - flood cltarurol

Far East/Kasika Mbo'rvc

Far EasL/Kasika Naluacata

Far EastlKasika Nusintba
Far EasttKasika Nkoz.a

ar East/Kasika Sarnbu

Far East/Kasil<a Sigrvc 1743(t12 2501(r(rt) Backlv;ltcr - opcn

Far East/Kasika Zanrbabrviza

Ihaha Chistunbilo 746737 2453590 Mulapo

Ihaha Ih:rla I '149623 2453504 Main-clmnnel

Iluha lhaha 2 748548 2153242 Mulapo

Ihaha Ihaha 3 7 49394 2453(r9ti Backrvatcr - open

Ilulra Islru'rva 7 4110o 2454674 Backlvatcr - opcn

lhaha I(acltclwa 748 I 21 2453358 Mulapo

IIuha Mutrvalrviz.i I 744983 2452 I 80 Backrvatcr - open
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Area Localitl' Latitude Longitur.lc Flootlplain feature
Ihaha Mutrvalryizi 2 Yt1386'7 2.+5 I 3 5i Backrvater -
Ihaha lvlutrvahvrzi 3 t7126t2 2.r50025 Backwater - opeu
Ihaha ].{amasesi 1'716231 24s2381 Mulapo
Ihahir Nllsisangani 17 s0206 2419615 Backwater - open
Ihaha Ndeleki 1 719359 2153',721 Mulapo
Ihaha Vum
Ikaba/r,ftrzee Brrkuzu i;-36S67 24530.16 Backrvater - open
Ikaba.rMuze,r Bulila ti3657 1 250225',7 Backrvater - open
ikaba./Muzer: Butrla I 73 5100 2-151905 Backrvater - open
Ikaba./N{rze<: Chibiurtuntu 1736i09 245"t6?8 Backrvater - marsh
Ikaba.IMuzee: Chitrvela (Sitrvela)

lkaba4r{rzee Jiniu 1136512 2500721 Mulapo
Ikaba./Nluzee Jo.io 17355r6 2502200 Mulapo
Ikirba/Muzee K"rl.izurgala I738124 2501200 Backrvater - nrarsh
Ikaba,rlv{uee Klluhve
Ikaba,/N{rrzce Kaonzo
Ikaba/Muzee Kasaya 1136312 2156'13L Backrvater - marsh
Ikaba/\{uzee Kasaya Lake t712Zt2 24s9232 Mulapo
Ikaba,&{uzee Kasumba I 73 5016 2151191 Backwater - open
Ikaba,Muzee Katalga l73El65 250i 101 Backrvater - rnarslt
Ikaba/N{uzee Kaz'.rka r 71003 5 2.15S173 Mulapo
Ikaba/N{uzee Lulungu
Ikaba/lr4uzec Matonsu I 73 8641 2s02099 Backwater - marsh
Ikabzr,rll{uzel N{ittou'a 1137 ts3 2159193 Backlvater - open
Ikaba,4r4rrzee Mpukarto 1i39262 215S5 93 Backwater - open
Ikaba,rMuzee Muku'iza 1131'736 2.159300 Backwater - open
Ikabalivluzee Muninrandonrbe I 73 8785 2503 861 Backwater - marsh
Ikab:r.rMuzec Munono I 7i 3060 2-{51 I t9 Back\yater - open
Ikaba,rMrzee Musahanrule i 73+3 55 2455526 Backlvater - open
Ikaba./Muzee Musckezi 73498'7 245E3 I 7 Backryater - open
Ikaba/I4uzee Musunra 1 13094 2159311 Backrvater - open
Ikaba,Muzce Mrrzee 739217 250 1 873 Backwater - rnarsh
Ikaba/lvluzee Naniakuni 73392',7 245511& Backrvater - open
Ikaba./Muzee Nanc;hinga '736268 2456245 Backrvater - ruarslr
IkabaMuzee Naurg1vali 131651 215834 I Backlvater - open
Ikaba/lvluzee Nturgn,ena 73',7 5',l 6 2451361 Backwater - open
lkaba/\4uzce Ninrtr,rngu I 738852 250406 I Backrvater - marsh
Ikaba/lvluzee Nautungu 2 '739932 25037 17 Backu'ater - open
kaba/Muzee Nantungu 3 7397',78 2502841 Backlvater - marsh

Ikaba,/Muzee Nsundrva 710113 2451125 Backrvater - open
kaba./M,zee N)runi I 734391 245',7143 Backrvater - open
kaba,/Muzee Nruni 2 73+096 2457 t91 Backwater - open

lkaba/Muzce Sichur,rputu '13602'l 24s7807 Backwater - marsh
Ikaba/Muzee Sitrvela 't36012 245',1483 Backwater - ntalsh
Ikabar/Muzee Tembamuhwe 1734822 2458842 Backlvater - open
Impalila Charurel off Chobe Side-chamel
Impalila Inrpalila Isliurd lodge 1'7 45117 2510179 Side-channel
Impalila Kanrabozu t't 15210 2510195 Ivlain-channel
Impalila Kachingo (bridge) 17463t3 251028 r. Backwater - flood channel
Irttpiilila Kwachingo 2 1746704 2510739 lBacklater - {Iood chuncl
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Arca Locality Lutitudc Longitudc Flootlgtlain fclturc
nrpalila Nalt:tl<trtti 47 102 25117\r1 Ma rr-cltatrtrcl

rrrpalila Suftrri villrrgc ,l(>7 (t0 2510tr27 Ma rr-chlrtncl

lntpalila Sinkar*a 4553-5 2510761 Mairt-cltanncl

Malindi Bulyanklla 320I9 2440222 Backrvatcr - opcrt

Malindi Bungi

Malindi Bwanunga 3t634 2443504 Mulapo

Mali rdi Ihauia 't3t343 244.1589 Backlvatcr - opctl

Malindi lornba 73165(r 2444132 Mulapo

Malindi salc 73l6lri 2444202 Mulapo

Ma ndi Izztnzit 73551(; 2440540 Mr.rlapo

Ma ndi Kabuliuronzi 130(t1'7 2439980 Mulapo

Ma ndi l(aloyau c '156't19 2423452 Mulapo

Ma rud Kalulwc
Malind Kaonzo 73 I 500 24463t)l Backwatcr - open

Malindi Kashclana '7313',1t) 2443791) Backwater - rnarsh

Malindi Kasika 730428 2444157 Mulapo

Ma indi Klsuz,rr 730265 214n22 Backwatcr - open

Ma indi Lulungu 732t62 2438128 Backlvatcr - tniuslt

Ma indi Ltrrvrr 132383 2444397 Backrvater - opcu

Ma indi Lyatrta(o '112021) 2444634 Mulapo

Ma ndi Lyanrisika 733 103 2444246 Mulapo

Ma rtdi Munyortgu 73 I 370 24443(t2 Backlvatcr - opcu

Ma ndi Mislurshu 7i0()75 2442661 Backrvatcr - opcn

Ma ndi Mpuuga 73 1075 2444305 Backlvatcr - opcu

Ma rudi Mutwi 73 I 894 2445491 Backwater - open

Malind Nanralrveza 13t944 2443897 Backwatsr - operl

Maliudi Natrtasintanrvc 73009 I 24431s0 Backwatcr - ru:uslr

Malind Naurbao 1333 t9 2443048 Mulapo

Malindi Nambula 1326t4 2142'1t3 Mulapo

Malindi Nanorubc 7336ti3 2431339 Backrvatcr - opcrt

Malindi Ndulu'abltycudl 't32263 2442966 Mulapo

Malindi Ngol''va 135328 244UJzl Mulapo

Malindi Nkrvansanga 733663 2431339 Mulapo

Matindi Numrva 73t)64t) 2444603 Backlvater - open

Malindi Pahanra 732t9\) 2441564 Mulapo

Malirtdi Sigaba 7:l 1590 2443 19 t Bachwatcr - opcn

Malindi Siltontpirc I J+ lt+t+ 2141'733 Mulapo

Malindi Sinrpuho 734978 243 9884 Backrvatcr - marsh

Malind Sipopa 73t961 2444497 Mulapo

Malind Sisao (Chisao) '731264 2444358 Backwater - opeu

Malind Sisinla 73Q949 2442378 Backwatcr - opctr

Malindi Tumtilrule 732500 2441268 Mulapo

Ngonra Bukalo cltanncl 7 43137 243 I 002 Mulapo

Ngonra Cltisckcchabanl'at'i 7 56437 244t276 Mulapo

Ngonia Chisubasuba 739252 2436661 Mulapo

Ngonra Chobe outflorv 757 I 3.8 242450.8 Mulapo

Ngoma Ilonga 739569 2437024 Mulapo

Ngouta Kabbc 739659 2439523 Mulapo

Ngonra Kaicrubczir 732316 2431495 Side-channcl

Ngonra KanyLrndulclo
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Arcn Locality Latitude Longitudc Flootlplain fcaturc
Ngoma Kaongonja 173'1398 2135124 Mulapo

Ngoma Katirna Mul;lo Main-channel

Ngoma Lisikili 1 732360 2:130000 Backrvater - oper,r

Ngorna Lisikili 2 '/332',74 212863 3. Backwater - open

Ngoma I-isikili 3 733 I s5 212't017 Backrvater - open

Ngoma lv4ahundu I 1 5926 9 212800.2 Mulapo

Ngoma Irlahundu 2 8003 3.4 l tla<t aL+ LOJ \. L lv{ulapo

Ngoma Mai'^rurdu 3 r 75858 212'.729.3 Mulapo

Ngoma Mahundu 4 175852.4 212734.2 Mulapo

Ngonra N4ahundu 5 t't 57 54.2 242'721.4 Mulapo

Ngoma N{an llgrllanz I
Ngonia ivlar rlgl rlliulz L

Ngonra Iv{iur llElnliurz J

Ngonia )t4asika 11575r 3 212105.3 Mulapo

Ngoma Munambeza t'7 56-t',|5 2.123446 Mulapo

Ngoma Musuma
Ngorna Murikitila t7 59 t71 2135776 Mulapo

Ngoma Muyako 1',7 5255.6 212319.7 Bitckwater - open

Ngoma N:ngaudrr r738259 2+35199 Muiapo

Ngorna Nangonra
Ngoma Nebangrve

Ngoma Ngoma I (gate) 175456.8 211?.4E.3 Main-channel

Ngorna Ngoma 2 (Chobe)

Ngorna Ngonra 3 (bridge)

Ngoma Nkr-rzlve

Ngoma Nombe 17401 I 1 2137688 Mulapo

Ngoma Ntongola
Ngoma Sikabila 11399 11 243El0l Mulapo

Ngonra Sinda t't57035 2424290 Mulapo

Sangrva Balclrva I

Sangu,a Balclr.va 2

Salgrva Balclrva canrp t812637 2321 581 Backrvater - open

Sargrv4li Batlrobaja

Sangrvali Clr.inchinrane

Sanpvali Halupati

Sangwali Kanaboyo

Sangwali Kongola 1141200 2321100 Main-channel

Sangrvali Liinshulu I (Backrvater U,/S lodge)

Sangwali LianshtrlLr 2 Lodge 1808019 2322181 Side-channel

Sangwali Linr-anti i I 804690 2102553 Backlater - open

Salgwali Linyanti 2 1 804760 2402936 Backrvater - open

Sangwali Lizauli 180231 s 2319133 Main-charurel

Sangwali Lupala Island 18236't3 2345600 Mulapo

Sangwali Lupalrr urairt

Sartgrvali Lyadura I 82600 I 23130|',l Main-chan:rel

Sangwali Maiengalenga

Sangrvali Marve 181443.4 233023 Mulapo

Sangwali Mu'anamujrvakayi 1 823 805 2338926 Mulapo

Sangwa Na.katwa I 8 1000 232442 Backrvater - open

Sangwali Namushashir I 1 800000 23 r 9000 Side-charnei
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Sanglvali Narrrushasha Lodgc

Sauglvali N.l<asa [sland 823259 233(ti46 Sidc-chauucl

Sangrvali Old satari carnp I 8251 I 5 23 3(r016 Mulapo

S:urg,walr Old salari catttp 2 Mulapo

Sartgwali Old safari carup 3 Mulapo

Sangu,ali Police carnp

Sargwali Safari cautp S0925.(r 232303.2 Sidc-channcl

Sangrval Sartrudutto

Sangrval Sartgwali

Sutgrvali Shislilka 824307 2337646 Backrvatcr - open

Sangrvali Sitrva 't 53790 2320160 Backlvatcr - qrarsh

Sanpva Sundarto 751910 2319920 Backwater - opcn

Sangwali Vnvn cantl: 8 I 0824 2327204 Backlvatcr - opcn

Sangrva Xltoho I

S:urgwali Xhoko 2

Schtrckurarutsburg hikartiuli 73 -5285 244942t) Mulapo

Scltuckmannsburg Ihlvizt 7358 I 8 244-5935 Mulapo

Scltuckrnaunsburg Kakuni 735000 244ti58(r Backrvatcr - opcn

Schuckmruursburg Kasaya I 14t55',7 2446060 Backwater - open

Scltuckntiutnsburg Kasaya 2 74t)t26 2445450 Backwatcr - open

Schucknriurusbu rg Kasitya 3 731 t3l 214714ti Backwatcr - opcn

Sclluckrrr.r nrNburg, I(asaya -l 7.1 l6l4 2445937 Backwatcr - opcrt

Sclrucknranusburg I(asika 736()\)2 2447503 Backrvater - opcn

Schucknraruuburg Luscsc 7'11()91 244767e Mulapo

Sclnrckurannsburg Lutunga 137$A 2451 155 Backrvatcr - opcn

Schuckurannsburg Lyanscuzi 73 83 93 24436t)0 Mulapo

Schuckmannsburg Mabungo 742t93 2445527 Backrvater - opcu

Scltuckrnaurrsburg Malaha 733500 2146983 Mulapo

Schuckuuulrsburg Mazauga 741371 2444397 Backrvater - open

Scltucknralursburg Mbalinde 737 1 t6 244964J Backwater - open

Scltucknrarursburg Mbilc '73219\\ 24497,15 Sidc-chalncl

Scltucknriuursburg Mbuurrve 't44382 2449186 Mulapo

Schuckuraruxburg Musungi 73-5700 244',t950 Backu,al"cr - opeu

Schuckutanusburg Mlvaruba 732995 2449 I 7s Baclilvater - opcn

Scltuckmaruuburg Naltabungo 71206\) 2443630 Mulapo

Scltuckmarursburg Na:rtaturga 734405 2446488 Mulapo

Schuckmaunsbu rg Nclulwe 732800 2448t21 Mulapo
Scltucknraunsburg Ncsanz;r 733 560 245 rs50 Backwatcr - opcn

Scltucknruursburg Nkarzt I 732546 2452499 Backrvatcr - opcn

Schuckruannsburg Nkauzr 2 7322t)0 2452900 Mulapo
Schuckrrrannsburg Nk:rnz-a 3 732050 2152570 Sidc-channcl

Sclrucknrarursburg Nkanzr 4 132612 2,153420 Backr.vatcr - opcu

Scltuckruaruxburg Nsarzwe 't43494 21142t8 Backrvatcr - open

Schuckuriuursburg Nsindc 733160 2450250 Backrvatcr - open

Schuckuuurnsburg Ntiycntiye 73 5900 2448800 Mulapo
Scltuckurarusburg Nzobrve 739 I 38 24480',74 Btrckrvater - open

Scltuckurarumburg Sibilo 73486E 241'1520 Backwatcr - operr

Sclurckurarursburg Silwanrcyi 738590 2447300 Mulapo
Scltuckmamsburg Sikalumc 739455 2444553 Mulapo
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APPENDTX IY

Contact details of'other scientists rvorking on exotic aquatic ryeeds

Australia Botswana

Wendy Forno Jane Prince-Nengu
CSIRO Dr. C. Naidu Kurugundla
Division of Entomology Department of Water Affairs
Privatp Bag 1.1o. 3 Private Bag 002
P.O. Indooroopilly Maun

Queensland,4068 Tel: ,267 660452 t

Tel: +617 2142700 Fax'+267 660372
Fax: *617 2142885 Private Email, Jane: iacana@,info.bw
]Yqrdy forqq@his-gola-esua-au

Sguth Africa Zambia

Dr. Carina Ciiliers Musonda Murnba
ARC, Plant Protection Research Institute Environmental Council of Zambia
Biological control of weeds PO Box 3513 I
Private Bag X134 Lusaka
Pretoria 0001 Tel: +260 125413011
Tzl. +27 12 3932141516 Fax'. +260 1 254164
Fax'. +27 ',2 ?293278 Email: necz@24ry\rlqt'z[1
Email .,ietqitr-@p1A$|agric. za

Zimbabwe

Dr, B. Mpofu, Mrs. Mangosho and Mr. Chikwenhere
Ministry of Agriculture
Department of Research ano Specialist Services
Seed Servicesr
PO Box CY 550
Causeway
Tel +263 4 720370
Fax. +263 4191223
Email : pla4pio@harare. iafric

For Ker,ya, try:
Geoff Howard
IUCN
Tel: +254 2 890605
Fax: +254 2 890615
Email : geoffrey. howard@iucn. unon. org
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APPBNDD( VI

''STATUS OF SALVINIA'' SURVEY SHEET

SECTION A. DATA TO BE COLLECTED FOR ALL LOCALITES

Arc:r: Date:

Associirtctl Rivcr:

Localit-v Name:

Locality Wct?

Status of Salyinia Mat

I

2

J

-t

Mat covering entire lvater surface

Mat/s covering some of the water surface

Salvinia among other plants at edges

Onl1'a few Salvinia plants

No Sa/vlria

NUMBER OF BEETLES PER 20 STANDARD PLANTS

(Buds + next 4 lcaf pairs + branches)

SECTION 8.. DATA TO BE COLLECTED F'OR NEW SITES OR SITES NOT YET

REGISTERED

Habitat Tvne

Main-channel

Side-channel

Backwater - Open

Backlvater - Marsh

Mulapo

T*South

East

SECTION C INFORMATION FOR PHOTOGRAPHIC RECORDS (ALL SITES)

Photogrrtllh Number:

Photograph Comments:

Any othcr comments?
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APPEryDJX V

''S'[ATUS OF SELVTXIAI' SURVEY SHEET

SECTION A. DATA TO BE COLLECTED FOR ALL SITES

Arciu
Associatcd Rivcr:

Sitc Namc:

Dttc:

Allllcarancc of Dlants

I All green and healtlil'

2 Mostly greell and healthy

3 Half brorvn, Half green

'l Mostiy brorvu and sick

5 Ali brorvn and dying

Site wct? IYES I E0]

Status of Salvinia Nlrrt

1 N{at covering entire l1'atcr surface

2 MaUs covering sonre of the $ater surfacc

3 Salviiria among other plants at edgcs

4 Onlv a few' Salvinia plants

5 No Salvinia

GPS Readine

q

E

ALT

PDOP

NUMBER OF BEETLES PER 20 STANDAR-D PLANTS (Buds + ncxt 4 lcaf pairs * branchcri) |-_-]

SECTION B. DATA TO B[ CO;-LECTOD FOR NE\Y SITES OR SITES NOT VISITED IN 1996

Habitat Tvne

I Main-channel

2 Side-clr,rnncl

3 Backtvatcr - Opcn

4 Backwater - Flood clianuel

5 Backrval.er - Marslr

6 Mulapo

SECTIOI\] C. INFORMATION FOR PHOTOGRAPHTC RECOR-DS (ALL SITES)

Photograph Numbcr:

Photograph Comrncnts:

Any othcr commcnts?
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