
re la tive ly  small standard deviation values.
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'Dhe algal samples of the Sengwa River mouth | ;
!

contained large amounts of organic detritus j :

making quantitative assessment of the standing . ;
s; |

clop d if f ic u lt . This material was the resu lt ; j
t 'of the abundant floating  aquatic macrophytes, |,: 1

' '  j

Table 16: Seasonal phytoplankton standing crop of the Sengwa River mouth ;; k
(ce ils * lob/ i ) . k

!
St

at
io

n

Aug.
Sam]

Oct.
3'ling Pei 

Dec,
’iod

Feb. Apr, Mean̂ S,E>

1 — — 0,55 - - -
2 rnm' M 0,49 — —

3 0,50 ■ 1,24 0,25 — 0,66 ± 0,5?

4 0,37 0,49 0,97 0,26 0,78 0,57 ± 0,29

5 0,25 0,59 0*96 0,28 1,39 0,69 t  0,48

6 0,56 1,53 0,56 0,56 1,10 0*62 ± 0,28

7 0,55 0,75 0,46 0,55 0,57 ± 0,12

■ I5 . 2 .2 . 1 .4  Mu.ierv Offshore Area !:

A
The phytoplankton standing crop for the Mujery j ;  |

offshore transects is  illu s tra ted  in  Table 17 > j1;

The to ta l c e ll counts for the two transects for j j
' ' ■ Hfive sampling periods showed good co rre la tio n  j ' ; j

(r = 0*7494), The standing crops of the two j;

transects were most sim ilar in. August (r ** 0,6694) j:. . j'*
and October (r  *# 0,9652), and showed a weak f"-

j ;
correlation in  April (r  = 0,4256)«, There was j:



re la tiv e ly  amall at idard deviation values.

The algal samples of the Sengwa River mouth 

contained large amounts of organic detritus 

making quantitative assessment of the standing 

crop d iff ic u lt. This material was the resu lt 

of the abundant floating  aquatic macrophytes.

e 16: Seasonal phytoplankton standing crop of the Sengwa River mouth, 
(ce lls x 10 / l ) .

1 Sampling Period
Mean^S,£,

1 Aug. Oct. Dec, Feb. Apr,
1 - - 0,55 - — -
2

3 0,50
0,49
1,24 0,25

—

0,66 t  0,52

4 0,37 0,49 0,97 0,26 0,78 0,57 ± 0,29

5 0,25 0,59 0,96 0,28 1,39 0,69 -  0,48
6 0,56 0,55 0,56 0,56 1,10 0,62 ± 0,28

7 0,53 0,75 0,46 0,55 0,57 i  0,12

5 *2*2/1.4 ZiUierv Offshore Area

The phytoplankton standing crop for the Misery 

offshore transects is  illu s tra ted  in Table 17*

The to ta l c e ll counts for the two transects for 

five sampling periods showed good co rre la tion  

( r  = 0,7494). The standing crops of the two 

transects were most sim ilar in  August (r  a 0,6694) 

and October (r  = 0 ,9652), and showed a weak 

correlation in  April ( r  « 0,4256)» There was



no correlation between the two transects in  

December (r  = -0,1136), and a negative re= 

la tionsh ip  in  February (r--0 ,4563). 'there was 

a correlation between the to ta l c e ll counts 

and the photosynthetic pigments for a ll  stations 

for the two transects (r  = 0,5536). This 

indicates that the algal populations were most 

stable in the cool to hot and dry period of 

the year, but when the atmosphere became 

unstable, resu lting  in high winds (and thus 

wave action) and rain , the algal densities of 

the two tran sec t areas became d iss im ila r .

The sligh t negative correlation of algal 

densities between the two transects in February 

was probably due to the rapid change in lake 

level (see Figure 7), which caused areas of the 

Mujery plain to be flooded. Vast areas of rooted 

submerged aquatic maorophytes were uprooted by 

the wind; these then died. The water profile  

a t a l l  stations (except stations 1 and 2) was 

thoroughly mixed by wave action.

Probably the most important factors contributing 

-o the reduced algal densities in  December and 

February wre the high water temperatures, high 

lig h t penetration into the water, and the low 

nutrient levels present.
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TaM eJJ: Seasonal phytoplankton standing crop for the Mujery transects 
(cells x  10y i ) .

•8a>

CV
■Po0)

I

Generally the phytoplankton densities remained 

below 1,0 x 106 c e l ls / l ,  except on a few 

occasions when algal maxima were recorded a t 

the shoreward stations or the open water sta tions. 

In August both transects snowed low algal 

densities. The phytoplankton densities in 

October showed a decrease from stations 1 and 

5 to stations 2 and 6 respectively, and then an 

increase to stations 4 and 8. The plankton 

maxima a t stations 3 and 4, and stations 7 and 8 

were the resu lt of increases in  Phormidlum sp.

This organism was extremely d iff ic u lt to count 

accurately, because of the ind is tinc t c e ll walls 

between c e lls . The count values for these 

stations are therefore an underestimation of the 

actual density of th is  organism.

St
at

io
n

Aug.
Sami

Oct,
)ling Pea 

Deo.

:’iod
Feb. Apr,

Mean y,)

1 0,37 1 ,5 4 0 ,3 5 0 ,4 5 4 ,7 6 1 ,4 9  -  1 ,8 9
2 0,92 0 ,8 4 0,78 0 ,3 4 0 ,8 8 0 ,7 5  ±  2 ,3 6
3 0,40 4 ,3 8 0 ,3 7 0 ,2 9 0 ,7 8 1,24 1 ,7 6
4 1,00 4 ,7 8 0 ,5 8 1*79 0 ,4 6 1,72 -  1,79

5 0,34 0 ,6 2 1 ,1 9 0 ,4 3 0 ,8 5 0 ,6 9  ± 0 ,3 4
£ 0,34 0 ,4 1 0 ,7 5 0 ,3 6 0 ,9 5 0 ,5 6  ±  0 ,2 7
7 0,31 2 ,4 1 0,31 0 ,2 6 0 ,5 9 0 ,7 8  ± 0 ,9 2
8 0,94 3 ,6 4 0 ,4 5 0 ,2 6 0 ,6 1 1,18 t  1,40
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The December samples were generally quite low, 

with the highest values being recorded from the 

shore sta tions. The sligh tly  high algal

density at sta tion  5 wt v’ o to Phormidium sp„; 

th is  can be attributed ir v, .trien t release when 

the lake level rose and xJooded the fringing

vegetation (McLachlan 197l). The size of the 

algal popula »on showed l i t t l e  change from 

December to February. A sligh t decrease in 

standing crop from the shore to the open water 

stations for February was noted, with the 

exception of the increase in  algal density  at 

s ta tion  4, which was caused by Anabaena sp.

A sim ilar algal standing crop decrease from 

shore to open water stations was recorded in  

A pril, This pattern was not as clear in  the 

tran sec t 1 as in  tran sec t 2. The

only phytoplankton maximum recorded during th is 

period was a t s ta tion  1 when the pennate dia boms 

dominated the standing crop.

The a lgal population density  of tran sec t 1 

exhibited la rg e r seasonal fluc tuations than 

tran sec t 2, and was less  s ta b le . The

Standard deviation for sta tion  6 was lower than 

those fo r tran sec t 1, but g rea ter than 

the other transoct 2 sta tion s. The environ^

mental stresses on the algal populations of the
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uncleared areas was greater than on the cleared 

area. This can he expected as the habitat was 

more diverse, due to the presence of the dead 

trees.

5 .2 .2 .2  Vertical Variation

The seasonal depth d istribu tion  of the phytoplankton 

standing crop for the Mwenda Basin is  presented in Table 

IB, The highest phytoplankton densities were recorded 

during August when the water was thermally unstra tified , 

and in April when the thermocline was a t i t s  strongest.

Table 16: Vertical d istribu tion  of phytoplankton standing crop for the Mwenda 
Basin (ce lls  x 10 / l ) .  High winds in  October prevented water 
samples being taken a t depth.

Sample Sampling Period r-...... -
Depth

(m) Aug, Oct, Dec, Feb. Apr, Mean̂ S.C *

0 2,62 0,85 0,91 1,96 1,58 -  0,86
5 1*88 0,43 1,00 1,42 1,18 ± 0,62

10 2,46 1,05 0,37 1,42 1,32 ± 0,87
15 2,86 0,67 0,24 1,45 1,31 ± 1,15
20 0,44 0,18 2,54 0 ,9 9 ^ 1 ,1 8
25 - 0,55 0,24 2,39 0,99 ± 1,21
50 * 0,55 0,17 1,25 0,66 ± 0,55
35 - 0,58 —

These algal maxima, which probably remain high throughout 

the cool period of the year, indicate that temperatures

of ^ 28,0° C adversely affect the algal population. The
falgal densities > 1 ,4  x 10 1 e e l ls / l  were generally
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associated with photosynthetxc pigment values of approx­

imately 1,5 pg P t / l .  These algal populations were composed 

mainly of diatoms and green algae.

In December the phytoplankton density had decreased although 

the maximum photosynthetic pigment values were recorded 

between 7 m and. 22 m depth. This was due to the algal 

population being completely dominated by Scenedesmus bi.iuea 

(> 35,0$ o. the population in  a l l  December samples).

By February the algal density had decreased s t i l l  further, 

with maximum values being recorded in the surface waters 

(0 m to 5 m depth), due to a dominance of Anabaena sp. 

Surface water temperatures ranged between 28,0 and 29,0° C. 

The population was dominated in  the deeper waters by the 

diatoms.

By April there was an increase in the algal density which 

coincided with the cooling of the lake waters. The algal 

population decreased from the surface to 5 m, and then 

remained constant to 15 m (1* 1,40 x 106 c e l ls / l ) .  A 

plankton maximum was recorded from -  20 m to 1 25 m depth 

which was due to increased numbers of the diatom Melosira 

granulata, and Tetraedriella sp. This coincided with 

decreased water temperatures above the thermocline. The 

algal density then decreased a t the thermocline and decreased 

s t i l l  further below i t .  The majority of the algae below 

the thermocline were probably organisms that had sedimented 

from the epilimnion to the hypolimnion. Moat of tue
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organisms (mostly Melosira granulata) were in  a abate of 

senescence with some chloroplast deterioration observed,

5.2.3 Generic Diversity

IVo general characteristics of Lake Kariha phytoplankton, are the 

great variety  of species present (Appendix 18) and the re la tiv e  

abundance of the Oyanophyoeae. The f i r s t  feature is  illu s tra te d  by 

a qualita tive  account based on not samples (Thomasson 1965). This 

account gives an incorrect picture of the actual population 

composition, by excluding non-desmid phytoplankters. The present 

study has included a l l  phctoe.athetically active c e lls , and claas= 

if ie d  them into five major groupings (Ohlorophyta, Pyrrhophyta, 

Chrysophyta, Bacillariophyceae and Oyanophyta). . The taxonomic 

id en tifica tio n  for counting Was taken to the generic level due to 

the algal diversity, and the ecological unimportance of many of 

the taxa. Note: the percentages quoted in  brackets are the

percentage of that taxon in  the whole population of the sample.

5.2.3*1 Horizontal Variation

5.2 ,3 .1 .1  Mw.enda River

The waters of the Mwenda River maintain a very 

poor algal standing crop. This, and the high 

suspended s i l t  load of the water* made the 

quantification of the algal population im== 

possible. The samples were therefore scanned 

and an occurrence tab le  compiled (Table 19). The

plankton could be counted on two occasions only,
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Table 19: The a lgal occurrence data for the Mwenda River. The numbers ( l ,  2, 
3 and 4) in each column are the sampling sta tions.

Algal Taxa
Aug,

Sam
Oct,

pling D; 
Dec,

ite
Feb. Apr.

Chloronhvta
Budorina 2 4 2
Ulothrix 1
Rediastrum 2 4 2 4
Coelastrum 2 4
Schtoederia 1 2  3 4 1 2  3 4 1.2 3 4 1 2  3 4
K irschneriella 4
TetraSdron 2 3 4 4 2 3 4 1
Scenedesmus 1 2  3 4 4 2 3 4 2
Crucigina 4 4
Mougeotia 1
Spirogyra 1 3
dlosterium 4
Gonatozygon 1 4 4
Xanthidium 1
Cosffiarium 4
Euastrum 4
Staurastrum 1 4 4 2

Euglenophvta
Euglena 4 2 3
Phacus 4 2 3

Pvrrhonhvta
Gymnodinium ? 4
Peridinium 1 2 4 1 2  3 4

Okrvsophyta
Tetraedriella 3 4

Bacillariophydeao
Centric diatoms 3 4 3 4 2 3 4 1 3
Pennate diatoms 1 2  3 4 1 2  3 4 1 2  3 4 1 2  3 4

Merismopedia 4 4
Microcystis 3 4 2 3 4
Phormidium 3 4 2 4 1 2  3 4
Anabaena 1 4 2 3 4

Number of genera 
present 11 ? 9 11 2 2 3 11 2 12 7 18 0 0 0 0 6 8 7 6
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when algal blooms developed at s ta tion  2 (Weir 

Pool -  Bowmaker1s map, 1969) . The f i r s t  algal 

bloom was recorded in  August, to ta lly  dominated 

by Sohroederia sp. (89,8 x 10 c e l l s / l ) , and 

the second in December when the population was 

dominated by Pediastrum clathratum and P. simplex 

(mostly 16-celled organisms, 6 6 , of the pop= 

u la tion), together with the centric diatoms (17,9^ 

of the population -  mostly Melosira granulate), 

Microcystis sp, (occasional lumps) and Phormidium 

8p. (8,7#).

The diversity  of phytoplanlcton generally showed 

an increase from sta tion  1 to s ta tio n  3, then a 

marked increase to sta tion  4, where the most 

diverse population was recorded in December. The 

water in February, when the riv e r was in  flood, 

contained no identifiab le  plankters at any of the 

sampling stations.

The most frequently occurring taxa present in 

the Mwenda River were Sohroederia sp. and the 

pennate diatoms (mostly Gomnhonema paryulum) 

which were recorded a t a l l  the sampling sta tions. 

The ...ext most frequent genera were TetraWdron, 

Soenedesmus, centric diatoms (dominated by 

Melosira) , and Phormidium,
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5.2.2*1.2 Mwenda River Mouth

The phytoplankton population of the Mwenda River 

mouth is  presented in  Figure 28. The generic 

d iversity  index (d) (Appendix 14), photosyiithetic 

pigments (P t), and to ta l algal c e ll counts (To) 

have been included for comparison*

The algal population cor position of the Mwenda 

Riven mouth showed both seasonal and spatia l 

variation  during the period of investigation.

In August the population at sta tion  1 was co­

dominated by Chlorophyta (Scenedesmua 11,7$), 

pennate diatoms (28,2$) and Cyanophyceae 

(.Anabaena 28,2$), At sta tion  2 the Cyanophyceae 

were absent and the Chlorophyoeae dominated the 

population. Tire blue-green algae were again 

present a t sta tion  3, with the re s t of the river 

mouth having a sim ilar population composition 

as sta tion  3. By October the diatopis had dis= 

appeared from the samples, except at stations 6 

and 7. This could have been caused by inoreas= 

ing water temperatures and lig h t penetration into 

the water, which e ither eliminated the diatoms, 

or caused them to be absent in  the surface 

waters. The riverine stations were dominated by 

Sc.enedeamus ( i  50,0$), with Peridlnlum (± 25,0$) 

as the sub-dominant organism. The Anabaena 

population increased from sta tion  4 (10,2$) to
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sta tion  5 (28,4$), to stations 6 and 7 (- 77,0$). 

This situation  could be due to the incidence of 

very windy weather in October 1971, which caused 

considerable v e rtica l mixing throughout the water 

p ro file , resu lting  in nutrients being released 

from the bottom sediments, brought into the photic 

zone, and then rapidly u tilized  by Anabaena.

These Anabaena-dominated populations produced 

sign ifican tly  higher to ta l c e ll counts than the 

other stations with approximately the same photos 

synthetic pigment values. The generic d iversity  

index dropped, also due to the Anabaena domination.

By December the population had more or less re­

established to that present in August. Station 

1 was dominated by Scenedesmus (30,5$), with 

the diatoms contributing 14,4$. Samples from 

sta tions 2 and 3 showed sim ilar population . 

compositions, with the more open water stations 

being generically richer. So diatoms were 

recorded from sta tion  6,

The highest Pyrrhopbyte populations were recorded 

from stations 1 and 2 in February (Peridlninm 

sp, 41,3$ and 30,0$ respectively), This can 

be attribu ted  to the Mwenda Diver being in flood 

and imposing a considerable stress on th is 

aquatic ecosystem (see 6,0 below), The re s t of
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the Mwenda River mouth was dominated by 

Scenedesmus (- 30,0^). In April Schroederia sp. 

dominated stations 1 and 2 (25, hfo and 2Q,j/a 

respectively), The diatom population increased, 

from sta tion  1 to s ta tion  4 (l5 ,3^ to 51,70), 

and then dooreasud to sta tion  7 with a corresss 

ponding increase in  Scenedesmus sp. (5,5^ to 

24,4#).

Generally the generic diversity of the Mwenda 

River transect increased from sta tion  1 to 

sta tion  4, and then decreased to sta tion  17 

(Figure 29)» The maximum seasonal flux in 

algal diversity  occurred at stations 2, 6 and 

the Mwenla Basin (0 in). This indicates the 

zones of the highest algal population variations 

and generic richness.

*2.3,1,3 Sengwa River Mouth

The composition of the phytoplankton population 

of th is area is  illu s tra te d  in Figure 30, together 

with the generic d iversity  index (d ), photota 

synthetic pigments (F t), and to ta l c e ll counts 

(To). The horizontal extent of the "sudd" mat 

has also been included.

The phytoplankton population in  August was 

dr Inated by the Ghlorophyta (>55,0$) a t a l l



Sampling Stat ions,

SitSL'iii-irU'* MGan̂  generic d iversity  indices for the Mwenda River mouth, And 
the i'kenda Basin surface (b) . Vertical lines are the standard 
deviations of the mean.
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sta tions, with Scenedesmua being the dominant 

organism (>35,5$). At sta tion  6 Anabaena 

occurred as a sub-dominant, contributing 25,5$ 

of the population. By October the Anabaena 

population had increased sufficien tly  to 

dominate the phytoplankton. At stations 4, 5 

and 6 the population was dominated by Anabaena 

(> 43,0$) with Scenedesmua as the sub-dominant 

(between 12,0$ and 17,0$). At station  7 the 

population was co-dominated by the blue-green 

and green algae (Anabaena 40,2$ and Scenedesmus 

26,5$). This increase in the blue-green algae 

in October jan be attribu ted  to the increased 

surface water temperatures and ligh t penetration 

into the water. The algal population in  December 

was completely dominated by Anabaena (>50,0$),' 

except for sta tion  1 , which comprised mainly 

centric  diatoms (MelosIra 65, 6$ ), and Schroederia 

(32,2$ ). Tetraedr.1 e lla  and a few pennate diatoms 

were recorded from th is  station^ hence the low 

generic diversity index (d t= 1,12), The phyto= 

plankton population composition at sta tion  1 

was probably the re su lt of a high suspended s i l t  

load in  the water, and the low level Of plant 

nu trien ts . The presence of blue-green algae 

was less significant in February, Station 3 was 

dominated by Scenedesmus (31,S$), while s ta tion  4 

was co-dominated by centric diatoms (l9 ,3$ ),



Anabaena (l7,E^) and Ooelaatrum ( 1 7 , •  At 

sta tion  5 the population was dominated by 

Peridinium (27,9^), and a t station 6 by Anabaena 

(21,9$ t Scenedesmus (14,6^) and Peridinium 

(14,0^). The Sengwa Bay sample (sta tion  7) 

s t i l l  consisted mainly of Anabaena (42,70),

In April the a]gal population a t sta tion  4 

consisted predominantly of diatoms (35,10), 

Anabaena (16,4$) and TetraWdron (l4,(M ); sta tion

5 was dominated by Anabaena (36,4$), and s ta tion

6 by Scenedesmus (28,4$). No sample was available 

from sta tion  7, due to extr< Ly rough weather

on the open lake.

The mean generic richness for the Sengwa River 

mouth is illu s tra ted  in  Figure 31, The values 

fo r stations 1 and 2 have no standard deviations 

calculated because only one sample was counted, 

There Was a general decrease in species richness 

from the more riverine stations (2 and 5 -  

disregarding sta tion  l)  to sta tion  5, and there= 

a fte r  a s lig h t increase, rnhe s ta b ility  of the 

population appears to decrease from sta tion  3 

to sta tion  7, which suggests that the phyto= 

plankton population was more diverse toward the 

open lake than in the sheltered riverine areas.

The Salvinia mat also had an effect on the



1 2 3 4 5 6  7
Sampling Stat ions.

ffigure ?1: The mean generic d iversity  index values for the Sengwa River 
mouth. The vertica l lines are the standard deviation of the 
mean -  sta tions 1 and 2 Were only sampled once.
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euplankton population, t ie  exact nature of 

which is  not completely understood.

5.2.3.1.4 Mu.jery Offshore Area

The seasonal variation in  algal population 

composition for the two Mujery offshore trans= 

ects is  i l lu  rated in Figure 32. For conven=

ience tran sec t 1 w ill  be discussed 

separately  from tran sec t 2 and then a 

comparison drawn between the two.

The phytoplankton population of

tran sec t 1 showed a rec ip roca l re la tio n sh ip

between the Chlorophyta (mainly Scenedesmus) 

and Oyanophyta (Anabaena) in  August, In October 

the algal population along the transect was 

completely dominated by the Oyanophyta (>55,4^ 

Anabaena for stations 1, 2 and 3# and 78,7!$ 

Fhormidium ap* for s ta tion  4), The blue-green 

algae-dominated populations were manifested by 

higher photosynthetio pigment values and to ta l 

c e ll  counts from sta tion  1 to sta. n, 4, except 

a t sta tion  2 where the peimate diatoms contributed 

26, /̂a of the population.

In December a recripooal relationship between 

the diatoms and blue-green algae was evident. The 

pennate diatom population decreased from sta tion
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1 (42,4$) to sta tion  4 (l4 ,7$ ), while the blue- 

greens increased from 5 i 7/o a t sta tion  1 to 

50, 9$ a t sta tion  4 (Phormldinm 27,6$ and Anabaena 

23,3$)• The green algae also contributed 

significantly , dominating the population at 

stations 2 and 3. The blue-green domination at 

sta tion  4 caused a marked reduction in the 

generic diversity index.

In February the a lgal population was dominated by 

the Chlorophyta with sta tion  2 being dominated 

by Peridlnium (33,1$) and s ta tion  4 Co-dominated 

by the green algae (Mougeotia 16,9$) and the 

blue-green algae (Anabaena 33,3$)» Again th is 

increase in  blue-green algae caused a drop in 

the genetic d iversity  index and an increase in 

the to ta l c e ll count, with l i t t l e  change in  the 

photosynthetic pigment value. The population 

composition in April was very sim ilar to that 

of the December sample. A decrease in the 

diatoms was evident from sta tion  1 to sta tion  4, 

with an increase in the Chlorophyta from station 

1 to sta tion  5; the la t te r  group then decreased, 

with the Pyrrhophytn and Ohryaophyta increasing 

slightly* The Cyanophyta did not contribute 

sign ifican tly  to the plankton. The sharp drop 

in algal density from sta tion  1 to s ta tion  2 

resulted in the characteristic  decrease in
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photosynthetic pigment values and the diversity  

index, except for the sligh t increase in Anabaena 

a t stations 3 and 4.

The phytoplankton population fluc tuations of tran sec t 

2 s ta tio n s  showed a close s im ila rity  to  

the tran sec t 1 aroa . A rec ip rocal re la tio n ^  

ship was present between the Ohlorophyta (mainly 

Scenedesmua) and the Cyanophyta (mainly Anabaena) 

in  August, The algal density was fa ir ly  constant 

a t th is  time along the transect, except that 

the d iversity  index increased markedly a t 

sta tion  2 due to a number of desmid genera being 

present (Qlosterium. Arthrodesmus. M icrasterias. 

Staurodesinua and Snondvloslum), contributing to 

> 1 ,0 ^  of the to ta l  population.

In October the percentage of blue-green algae 

increased from sta tion  5 to station  8 with a 

corresponding reduction in the green algae.

At sta tion  5 the population was dominated by 

Scenedesmus (21,5%) with Perldlnium (15, 9$) 

and the penmate diatoms as sub-dominants,

From station  6 to sta tion  8 the percentages of 

Pyrrhophyta, Chryaophyta and Bacillariophyceae 

remained fa ir ly  constant, The Scenedesmus 

population decreased from 61,5$ at sta tion  5 

to 14,7$ a t s ta tion  8. The blue-green population
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increased from 14,7$ a t sta tion  5 to 70,5$ at 

s ta tion  8 (stations 5 and 7 were dominated by 

Anabaena, sta tion  6 co-dominated. by Anabaena 

and Phormidium, and s ta tion  6 by Phormtdinro, 

s im ilar to  transecr, 1 ) ,  The Anabaena

population a t sta tion  7 /-..^sed an increase in 

the d iversity  index, photo"ynthetic pigments 

and to ta l c e ll counts; •!v  Pnoxmidium population 

a t sta tion  8 caused a denrt «.ue in the above three 

parameters.

By December the Cyanophy completely dominated 

the algae at station  5 (Ptn > midium 5 1 ,^ )  , and a t 

stations 6, 7 and 8 the p i , zdankton was co­

dominated by Chlorophyll* po;.i ,.e diatoms and 

blue-greens (approximate!, 71$, 24$ and 29$ 

respectively)* In February tn .nytoplankton 

population a t sta tion  5 warn --om* »sed mainly of 

Chlorophyta (46,6$) and Be,.'.,. • w c e a e  (pennate 

diatoms 27,6$)* At stu t.it,1 • the reen algae 

and diatoms were less e ig id f  i . - . - t  ho.'a,use the 

Pyrrhophyta and Chrysophyta popu. c . s had 

increased, and the population a t sta tion  7 was 

co -dominated by Peridlnlutn (28,3$), pennate 

diatoms '^2,1$) and Anabaena (16,0$). Station 8 

was dominated by the Chlorophyta with no single 

genus dominant. There was a low generic d iversity  

a t sta tion  7 because only a few genera were
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recorded from each group.

In April the percentage of the Bacillariophyceae 

decreased from 71,1$ (57,0$ pennate diatoms) at 

sta tion  5 to 21,0$ at s ta tion  8. The percentage 

of Chlorophyta increased from sta tion  5 (21,5$) 

to sta tion  6 (40,6$) to sta tion  8 (46,1$), with 

Scenedeamus contributing 6,6$ a t sta tion  5 and 

22,6$ at sta tion  8. The high generic d iversity  

index at sta tion  7 was the resu lt of a rich  

desmid population (Arthrodesmus, Xanthidium, 

Eiuastrum and Spondylosium).

Generally the generic diversity  showed a sligh t 

Increase from the shoreward stations ( l  and 5) 

to stations J and 7, thereafter decreasing to 

the open water in tran sec t 1 ( as seen 

population s ta b ility  increased from the shore to 

+he open water in  the uncleared area (as seen 

from the decreasing standard deviations in 

Figure 35),

Transact 1 showed a sim ila r increase in 

s ta b il i ty  from the shore to sta tion  6, then the 

s ta b il i ty  decreased due on the one hand to 

algal populations of many rare organisms (e.g. 

deeraids) that contributed minimally to the algal 

density, and on the other to populations oon=
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^ean seasonal generic d iversity  index values for the two Mujery 
transects, The v e rtica l lines are the standard deviations,
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taining only a few genera d.omina+j.ng the phyto= 

plankton (e.g. the Anabaena-pennate diatom- 

Peridinium association a t sta tion  7 in February, 

where only 3.0 genera were recorded in  the 

population in  relation, to more than 15 in the 

other samples for the same period).

5.2.2,2 Vert ica l Variation

The v e rtica l d istribution  of phytoplankkon showed oon= 

si'derable varia tion  in time and space in the Mwenda Basin 

(Figure 34)# The Ohlorophyta dominated the population at 

the surface in August (Scenedesmus 45, ifo). At 5 m depth 

the diatoms increased from 20,0^ to 48,5^ (Melosira 26, 7/0, 

pennate diatoms 21,9^) > and. a t 10 in the blue-green algae 

had increased to co-dominate the phytoplankton with the 

Ohlorophyta (Anabaena 24, 5^ and Scenedesmus 30,9/>) •

A sim ilar population composition was present a t  15 m depth. 

At th is  time the photosynthetic pigments showed a reciprocal 

relationship with to ta l c e ll  counts, which can be attributed 

to the flux in  the diatom and blue-green algal populations.

Extremely bad weather conditions or the lake in  October 

prevented the collection of any samples in the Mwenda 

Basin*

The vertica l d istribu tion  of the phytoplankton population 

in December showed only very sligh t changes from the 

surface to JQ m depth, Scenodesmus being dominant
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(> 40,0$ except at 3  ̂ m where the permate diatoms i n c r e a s e d  |
i '■

from t  10,0^ to 22,4^). The PyiThophyta and Chrysophyta ■

were present in  a l l  the samples but never contributed >,

more than 10% to the phytoplankton population. The to ta l ;
I '

c e ll counts and photosynthetic pigments showed a close

relationship with depth, and each remained fa ir ly  constant j ‘
K

with depth, I

In February the surface waters (0 m to 5 m layer) were |

completely dominated by the Cyanophyta (inabaena 53,0%). |

The 10 m sample was also dominated by Anabaena (40,5%) !

with sub-dominants of Schroederia (15,1%) and pennate |

diatoms (17,6%). Below th is  10 m level the blue-green j

algae were almost completely absent, with the transitional '

zone a t 15 m where the population was dominated by the r
1' '  .

Chlorophyta (Scene; emus 24,6% and Ooelastrum 13,4%). j

From 15 m to 30 m .  -vy '.oplankton was dominated by the !

diatoms (25,0% to 64,0% respectively). The algal density j

and photosynthetic pigment fluctuations with depth were j
I

f a i r l y  co n sta n t. I,
L ■ 
!,:

The phytoplankton in  April also showed very small fluctu= |

a tlo n s  through the water p ro file . In the surface 5 m of I

the water column the algal population was co-dominated by j
j :

the Cblorophyta and Bacillariophyceae. With depth, the J

diatoms became more important in the population u n til  they 

were completely dominant a t 35 m. Melosira was the only
I ■

taxon which contributed significantly  to the algal

I

!



(>40,0$ except *'« S> m where the pennate diatomB increased 

from t  10,0$ bo : .,4$). The Pyrrhophyta and Chrysophyta 

were present in  a l l  the samples but never contributed 

more than 10$ to the phytoplankton population. The to ta l 

c e ll counts and photosynthetic pigments showed a close 

relationship with depth, and each remained fa ir ly  constant 

With depth.

In February the surface waters (0 m tu 5 m layer) were 

completely dominated by the Oyanophyta (Ana' ■' a 53,0$).

The 10 m sample was also dominated by Anabaena (40,5$) ,

with sub-dominants of Schroederia (15,1$) and pennate 

diatoms (17,6$). Below th is  10 m level the blue-green 

algae were almotri completely absent, with the transitional 

zone a t 15 m where the population was dominated by the 

Chlorophyta (Scenedesmus 24,6$ and Coelastrum 13,4$). 

from 15 m to 30 m the phytoplankton was dominated by the 

diatoms (25,0$ to 64,0$ respectively). The algal density 

and photosynthetic pigment fluctuations with depth were 

fa ir ly  constant.

The phytoplankton in  April also showed very small flue tin.: 

ations through the water p ro file . In the surface 5 m of 

the water column the algal population was co-dominated by 

the Chlorophyta and Bacillariophyceae. With depth, the 

diatoms became more important in  the population u n til  they 

were completely dominant a t 35 m, Melosira, was the only 

taxon which contributed significantly  to the algal
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population a t th is  time. The algal density showed a 

maximum between 20 m and 25 m, and decreased markedly to 

the deeper waters, The photosynthetic pigments showed 

almost no change from 0 m to 30 m.

A plot of the mean generi< d iversity  indices of the Mwenda 

Basin (Figure 35) show*., that the algal diversity  was 

greatest in the top 5 m, a t 15'm and below 20 m dv. .th of 

the water p ro file .

5.2.4 Diatom Fonulations

The diatoms contributed sognificantly to the to ta l phytoplankton 

population of Lake Kariba, therefore selected samples were sent to 

Dr. F.R. Srhoeman fo r detailed taxonomic c lassifica tion  (see 

Appendix 18).

The main aim of th is detailed diatom analysis was to furnish 

information On the plariktonic diatom flo ra  of Lake Kariba in 

general, and to see what periphytic species colonized the submerged 

Salvinia leaves, as well as the periphyton from the Mwa da River. 

The re su lts  are presented in Table 20.

These samples were selected from three d ifferen t habitat types:

a) net hauls of euplankton

b) m icrofiltered samples of the euplankton, and

o) periphytic diatoms attached to N ite lla  sp. and Salvinia

' leaves.

These samples were collected between May and July 1972. The



Mean generic diversity index depth p ro file  for the Mwenda Basin, 
The horizontal lines are the standard" deviations.
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Table 20

Net

Peri­
phyton

L ist of diatom species occurrences f  ;*nm selected samples from 
Lake Kariba. Sampling s ite s  are as ;> tows:

^Sample 127 -  Mwenda River mouth, nf • ±, June 1972
Sample 173 -  Mujery area# net haul, ” ry  1972
Sample 166 -  Sengwa River mouth, net haul, July 1572 
Sample 131 -  Mlibizi River mouth, net haul, June 1972

"Sample 123 -  Mwenda River, periphyton on N itella  sp„, June 1972
Sample 87 -  Mwenda River mouth, periphyton on Salvinla submerged 

leaves, May 1972
Mwenda River mouth, periphyton on Salvinia submerged 
leaves, May 1972
Sengwa River mouth, periphyton on Salvinia. subm rged 
leaves, July 1972
Binga Basin, periphyton on Salvinia submerged leaves, 
June 1972
Mujery area, f ilte re d  sample# April 1972.

Sample 91 

Sample 170 

Sample 146 

F ilte red  ̂  Sample J51

Sample Number
127 173 166 131 123 87 91 170 146 J51CENTRIC DIATOMS

Attheya pp. X

Cycloteila ktitzingiena 
C. ps eudos te llig e ra  
C. sp.

X
X
X
X

X

Melosira distans 
M. granulate 
M. granulate var. 

angustissima

XXX

XXX

x.;x

XXX

xxx

XXX

xxx

XXV

X
X

X X

PENNATE DIATOMS
Achnanthes laneeolata 
A. minutissima

X .
X

X
X

X
X

X
X

Anomoeoneis ex ilis X

Caloneis clevel X

Cymbella grossestriata  
C. kolbei 
C. microcephala 
C. turgida 
C- ventricosa

X X

X
X
X

X

Epithemia aorex X

Eunotia fldxuosa 
E. luuaris 
E. pectinalis

X
X

XXX X
X

F rag illa ria  pirmata 
F„ vaucheriae

XX
xxxx

Gomphonema brasiliense 
G. gracile  
G. parvulum 
G. sp.

xxxx X X
X X

X
X

X
X
X
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(continued): l i s t  of diatom species occurrences from selected samples 
from Lake Kariba.

xxzz -  Dominant 
a x  -  Co-dominant 
xx - , Sub-dominant 
x -  Present

Sample Number
127 173 166 131 123 87 91 170 146 J51

Gyrosiama kUtzineii X X

Navicula anausta X
N. cryptocephalia X X
N. exiguiformis X
N. halophila X 1
N. pupula X

1
N„ ro s te lla ta X X
If. seminulum X )

N. submolesta X X
N, tene lla x I
N. triden tu la X
N. vitabunda X s
f t .  zanonii XX 1
Neidium affine X f
Nitzschia acicularis XX f
N. amphibia X X f
N. confinis X !
N. epiphyticoides X f

f l

If. g rac ilis XX 1
N. intermedia X i
N. Idltzingiana X

I
N. palea X X j

N, perpusilla X X f
subaala X

L

Pinnularia in terrupta X !
P. in terrupta  fo. 1

minutissima x i
P. mesolepta X 1
Rhizosolenia eriensis X I
Rhopalodia gibba X X r
Stauroneis m e r r im a c e n s is X 1
S u rire lla  tenera X !
Synedra acua X X XX X
S, aous var, radians X l>
S. amphicephala X i
S, nunpens X xxxx XXX XXX2 !
S. ulna X X XXX XX X XX !
S. ulna var, danica X X X XXX

1
!

Number of species 7 13 5 2 7 10 3 9 12 43 ;
Number of genera present 3 7 3 1 3 7 2 6 6 14

!
!

I ■
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lim itation  of th is species l i s t  is  appreciatedt in  view of the 

few samples studied.

'Net haul samples were dominated by Melosira: th is  was often the 

caere in  the f ilte re d  and counted lake samples. The dominance by 

th is  genus was due to two main factors. F irs tly , the samples were 

collected shortly a f te r  the post turnover algal bloom had developed 

and, secondly, because th is  genus is  a filamentous centric diatom 

and was caught up by the net, A few incidental species were also 

recorded, but many more were lo st through the re la tive ly  large 

pores of the net.

The periphyton attached to N itella  sampled from the Mwenda River 

was completely dominated by Gomphonerna parvulum with a few incidental 

species being recorded.

The major element of the diatom flo ra  attached to the submerged 

leaves of Salvinia in  the lower reaches of the lake (Mlibizi area) 

was the genus Synedra (Svnedra rumnens, S. ulna, S. ulna var. danica). 

In the Sengwa River mouth Bunotia lunaris occurred as a co-dominant 

with Svnedra rumnens. The dominant elements of the periphyton r 

were also present in the euplankton, but occurred rare ly . The 

reverse car sometimes be brue, when planktonic forms are caught 

up in the periphyton.

The true complexity of the euplanlctonlc Bacillariophyceae was 

evident from sample Jp l, which contained 14 genera and 43 species.

The dominance of th is sample iw not a true reflection  of the lake
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lim itation  of th is species l i s t  ,s appreciated, in  view of the 

few samples studied.

Net haul samples were dominated hy Melosira; th is  was often the 

case in  the f ilte re d  and counted lake samples. The dominance by 

th is genus was due to two main fac to rs, F irs tly , the samples were 

collected shortly a f te r  the post turnover algal bloom had developed 

and, secondly, because th is genus is  a filamentous centric diatom 

and was caught up by the net. A few incidental species were also 

recorded, but many more were lo st through the re la tive ly  large 

pores of the n e t,

The periphyton attached to N itella  sampled from Mwenda River 

was completely dominated by Gomnhonema narvulum with a few incidental 

species being recorded.

The m a jo r  element of the diatom flo ra  attached to the sub, -rged 

leaves of Salvinia in the lower reaches of the lake (Miibizi area) 

was the genus Synedra (Svnedra rUnrpens, 8. ulna, 8. ulna var. danica) . 

In the Sengwa River mouth Euro via junaris occurred as a co-dominant 

with Svnedra rumnens. The dominant elements of the periphyton 

were also present in  the eupl&nkton, but occurred ra re ly . The 

reverse can sometimes be true, when planktonic forms are caught 

up in the periphyton,

The true complexity of the euplanktonic Bacillariophyceae was 

evident from sample J51, which contained 14 genera and 43 species.

The dominance of th is sample is  not a true reflection  of the lake
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a whole, as tremendous population fluxes occurred. As was the 

case with many of the lake samples counted, the diatom populations 

were generally dominated hy one or two species, with several sub­

dominants and a large number of rare  species present. This was 

equally true for the Desmidiaceae, although rarely did one species 

dominate the population.

These resu lts  w ill serve as a ten tative l i s t  of diatom species 

present in  Lake Kariba, and i t  is  hoped that i t  w ill be supplemented 

in  the near future.

5 ,2 .5  Generic Frequency

The frequency with which the algal genera occurred in  the plankton

< Q2„ . ■ was determined according to Raunkiaer' s law of frequencies,

and the typical d-shaped curve plotted as seen in  Figure 36

, fopendix 15) (Raunkiaer 1 9 3 4 , as shown in Kershaw 1964), The

five percentage frequency classes used were 1 = 0 -  20, 2 = 21 -  4 0 ,

3 s  41 -  60, 4 = 61 -  80, and 5 -  81 -  100. The number of genera

present in  each class f a l ls  from class 1 to class 4. Thxs is

expected as there are many more rare  genera than common ones, but

the increase in the f i f th  clans is  unexpected and, as Greg-Smith

(1964) s ta te s , ' I t  has played a notorious part in  some attempts

at defin ition  of plant associations'. According to Kershaw,

The increase in  class 5 re flec ts  the theoretical 
in f in ite  range of density and contrasts with the 
more s tr ic tly  defined lim its of classes 1, 2, 3 
and 4. The f i f th  class has a possible density 
range greatly exceeding that occurring in the re=i 
mainder of the frequency classes 1 “ 4. Accordingly, 
many more species f a l l  into th is class, despite the 
general tendency for 'common' species to be re la tives 
ly few in number in  a community,
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This percentage frequency analysis was thus used to separate out 

the important p" •al genera of the sampling areas.

These genera are commonly encountered in  the lake samples, but are 

not necessarily the most dense ip the individual samples (e,g,

Staurastrum occurred in 8 0 , of a l l  samples but never contributed 

more than 10$ of the plankton, density. This was one genus which 

was represented by a large number of species). On the other hand, 

Scenedesmus and Schroederia occurred in  88,2$ and 95,2$ of the 

samples respectively, and dominated the plankton density in  many 

cases.

The genera occurring in classes 1, 2 and 3 were of l i t t l e  ecological 

significance to the biomass as t  whole, and only the genera in 

classes 4 and 5 were sign ifican t. The most important taxa were 

Sehroederia. Scenedesmus. pennate diatoms, Anabaena and the c e n tre  

diatoms. The genera Tetraedron. Peridinium. Tetraedrlella and 

Staurastrum occurred frequently but did not contribute significantly  

to the phytoplankton standing crop. Generally, the re s t of the 

genera were more of taxonomic significance than of ecological 

importance,

5*2.6 Post Turnover Algal Bloom

The annual phytoplankton bloom in Lake Kariba has been described 

by Mitchell (1970) as the "Microcystis bloom", A series of net 

haul samples from the Mlibiiai River mouth to the Mwenda Basin 

indicated that the bloom was composed of:
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Microcystis
Melosira
Anabaena abundant

Pediastrum <
Synedra
Staurastrvmi
Peridiniiun frequent

Bndorina
Gonatozygon
Oeratium
Desmidium
Volvox
Buastrum

> rare

Sphaerozoema

Due to the large variation in  the population bcUeen samples, the 

recorded genera were arranged into the above order. Generally, 

but not in a l l  cases, the population was dominated by the Cyanophyta 

and the Baoillariophyceae, with the Chlorophyta being less imports 

ant, but being represented by many taxa.

Mitchell (1970) has indicated that the thermal s tra tif ic a tio n  of 

Lake .Kariba begins breaking down in  the shallowest part of the old 

Zambezi River bed, i .e .  hear the point of inflow of the Zambezi 

River into the lake. Thermal destra tifica tio n  does not occur in 

the whole lake a t tin- sm tim e,' but proceeds towards the dam wall. 

This is  because tb> t ie r  moo line, when a t i t s  sV w gest, slopes 

down towards the lam wall where i t  is  generally at i t s  deepest.

Once the process of lake turnover begins, plant nutrients are brought 

from the hypolimnion into the euphotic zone, and rapidly u tilized  

,y the algae, producing the typical annual bloom, This sudden



increase in phytomass begins appearing approximately two weeks 

a fte r turnover at any point (Pers. obs.). The bloom develops to 

the point where shading causes the gas-vacuolated blue-green algae 

to f lo a t to the surface to form a scum, which is  typical of a 

eutrophic water body. Once the algae have u tilized  the available 

nu trien ts and the population s ta r ts  senescing, toxic compounds are 

released into the water which cause gastric problems in thr humans 

inhabiting the lake shore. The origin of th is  toxin is  probably 

due to Microcystis and Anabaena, as these effects are sim ilar to 

those experienced by the inhabitants of the catchment area of the 

Hartbeespoort Dam (Toerien 1974).

The bloom appears to la s t for about a month and then rapidly 

disappears (Pers. obs.). The time periods invloved in the forms 

ation and disappearanc of the bloom algae vary greatly from place 

to place, so a detailed study w ill be required ascertain the 

dynamics in  time and space of th is annual event.



RIVER FLOODING

Today most natural waters contain solid matter of some sort in suspension, 

sometimes at very high concentrations, e.g. eroding flood waters. Considerable 

quantities of such solid matter are derived either from natural processes of 

erosion, or by man’s activ ity  on th-' land. Some raters, according to Brown 

(i960) can contain up to several hundred grams per l i t r e  of suspended solid 

m aterial. There is  l i t t l e  doubt that such conditions can have a destructive 

e ffec t on the primary producers and subsequent fish  production,, Alabaster 

(1972) has indicated that th is suspended matter can produce direct harmful 

effects on the normal maintenance of fish  and th e ir eggs and larvae. Abnormal^ 

itie S  have also been noticed in 'ish  behaviour, breeding, feeding and movement 

pa tterns. The d irect effects of suspended s i l t  on the invertebrate fauna in  

South African streams have been detrimental to both species composition and 

population dynamics (Chutter 1969)• Chutter (1969) has further shown that 

some animals are particu larly  sensitive to s i l t  abrasion. Many algal taxa 

With unthickened walls e.g. unicellu lar green flag e lla tes  and non-flagellates, 

are also subject to c e ll destruction by s i l t  abrasion. The indirect effect of 

th is  particu late  matter on f r e s h w a t e r  fauna is  a reduction in  food supply e i + \ ;  

cu.o to decreased productivity of algae, caused by ligh t attenuation, or de= 

creased zooplankton production. The algal production throughout the water 

p ro file  w ill decrease with depth -  productivity closer to the surface where 

lig h t conditions s t i l l  remain f a v o u r a b le ,  remains high.

The suspended solids of geological origin of the Mwenda River are essentially  

in e r t  and unlikely to affect the dissolved oxygen concentration, as they 

contain only small amounts of oxldizable organic m aterial, Consequently they 

a ffec t the primary production due to ligh t penetration into the water body and 

also the Selective scattering of th is  lig h t, Surface biomass (photosynthetic
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pigment) is ,  however, increased due to the nutrients brought into the lake

by the flood waters,

6,1 PHYSlCAL-OHBMlCAL EFFECT'S

The flow characteristics of the flood waters entering the lake depend ra 

the density of these inflowing waters in comparison with that of the 

waters of the lake. The density of the flood waters is  largely controlled 

by temperature and s i l t  load. The temperature and dissolved oxygen depth 

p ro file  diagrams for stations 1, 3 and 6 are presented in  Figure 37.

0The in i t i a l  spate entered the lake at approximately 24,5 0, in i t ia l ly  

undercutting the warm lake water. The flood waters were then warmed by 

the land, and flowed along the surface and mixed With the lake Water, 

displacing the existing waters (station  l)  downstream, i t  the point of 

inflow the riv e r water reduced i t s  flow ra te  due to fr ic tio n  with the 

lake water, thus allowing a large proportion of the s i l t  load to sediment 

out; th is  also acted in  reducing the water density.

During the flood period (l6th to 23rd February) the river water flowed 

along the xriginal river bed, displacing existing bottom waters (oxygen 

deficient) downstream, but for a short distance only. The riv e  i te r  

then flowed along a comparable density level and merged with the lake 

w ater,.resu lting  in  interflow (Bowmaker 1968). From data recorded a t 

s ta tion  6 i t  is  u rlikely  that th is  particular flood maintained flow 

along the old river bed much beyond sta tion  5. The low oxygen values 

recorded in  the bottom waters a t sta tion  6 Indicate a displacement of 

dense deoxygenated bottom water from upstream and not the orig inal flood 

waters (Figure 3?). The poor oxygen conditions were also due to bottom
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waters moving over the sediment surface and resuspending the biogenic . 

sediment which effectively created a high biological oxygen demand.

No hydrogen sulphide was recorded in these deoxygenated waters (smell 

t e s t) .  The temperature, dissolved oxygen and ligh t penetration characters 

is t ic s  of the lake water mass soon re-established a fte r the flood occurred 

with the exception of station  1. This is  probably the effect of local 

clim atic conditions on the shallow (3 ,5. m) water body as the local 

atmospheric circulation again stab ilized , and the land temperature rose.

The horizontal extent of surface-suspended s i l t  is  shown in Figure 58.

This indicates that the flood waters only influenced the phytomass (as 

a resu lt of lig h t attenuation) up to sta tion  4 and not beyond. The 

reduction in  lig h t penetration was delayed at sta tion  1 a t the onset of 

floods while the cold dense spate undercut the lake water. At stations 

3 and 6 the increased turbidity  was more apparent on the 17th February, 

being the effect of suspended solid  material and increased productivity 

a t  station  3, and increased productivity Only at sta tion  6. The pre= 

c ip ita tion  of solid particles into the lake waters w ill probably have a 

significant e ffect on the ligh t penetration, the effect of which is  

d if f ic u lt  to quantify (Grove 1972).

The scattering of ligh t by the suspended s i l t  material of the flood 

waters in contrast to open lake waters can be seen in Figure 39, The 

penetration of a l l  wavelengths of the v isib le  spectrum is markedly 

influenced by the s i l t  load, showing decreasing attenuation from short 

to long wavelength radiation. The wavelengths of lig h t u tilized  by the 

primary producers are significantly  affected, as can be seen from the 

photosynthetio pigment data in Figure 40,
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Total Photosynthet ic  Pigment ( j jq P t /0 .

Stat ion  1.

S ta t ion  3.
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S t a t i o n  6.

figure 40: The variation of to ta l photoeynthetic pigment (pg I’t / l )  with depth 
for three stations in the Mwenda River mouth during the flood in  
February 1972* (14.2,72 sample and 17,2*72 sample =^-0—- )
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Fiffliro 40: The variation of to ta l photosynthetic pigment (pg P t/l)  with depth 
for throe stations in the Mwenda River mouth during the flood in 
February 1972, (14,2,72 sample and 17,2.72 sample = - 0 —' )
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The water transparency (see 1'igure 3S) decreased with the introduction 

of the flood waters. The phytomass data indicates that the water 

transparency was decreased (depth of v is ib il i ty  decreased) not only by 

the s i l t  load a t stations 1 and 3, but also by an increase in the surface 

phytoplankton (Figure 40). The decreased water transparency caused a 

marked reduction in subsurface production a t stations 1 and 3, but not so 

a t sta tion  6. Here productivity decreased from the surface to 1 m, 

thereafter Increasing in  the characteristic  manner with depth. Prior to 

flooding, s ta tion  3 showed a decrease in  production from the surface to 

1 m» thereafter increasing with depth as in sta tion  6, Therefore station  

3 occurs in  the transition  zone between the waters influenced by water 

flooding and the open bay water (Figure 38).

6.2 PHyTOPLAMTON

Tine phytoplankton of the Mwenda River mouth is  hitherto unknown except 

fo r a b rie f study on Lake kariba by Thomasson in 1965* The re la tiv e  

number of phytoplankton species increases from station  1 to 6, The main 

primary producers a t sta tion  1 were Palmella ap ,, Eudorina eleaans and the 

diatoms Synedra ulna and Molosira aranulata. S tation 3 exhibited 

dominant genera such as Vb.lvox areus. Melosira granulata and Spirogyra sp, 

with frequent occurrence of Staurastrum spp«, Oosmarium spp. and 

Peridlnium sp. The species d iversity  of the desmids was high, but the ir 

contribution to the population was small many species were recognized 

but the to ta l number of o e lls / l  was low.

Spirogyra is  not a true planktonic alga, but o c c u r re d  as a free-floa ting  

organism when the flood waters scoured the benthic c olonies from the rocks 

upstream* The filaments were broken into short lengths of a few cells
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when recorded in the lake. These benthos were unable to survive the 

lake conditions, for they disappeared from the phytoplankton shortly 

a fte r  the riv e r subsided. The diatom Gomphonema narvulum occurred 

periphytically on Ui te l la  sp. which grows on the sand slopes of the 

pools upstream. The flood waters also carried large numbers of these 

organisms into the lake. The algae recorded a t stations 1 and 3 were 

subject to severe s i l t  abrasion. The diatom Melosira granulata was 

often broken into two separate valves; desmids showed s i l t  abrasion on 

the ce ll walls and the two semicells were often broken apart. The 

dinoflagellates showed very ind is tinc t cell wall p lates. The Yolvocaccae 

were rarely recorded as complete colonies, but rather as small fragments 

of the whole. Daughter colonies of Volvox arena were seldom recorded.

At station  6 no generic dominance was apparent as the community exhibited 

a mature structure, according to Margalef' s (1968) c lassifica tion . The 

genera present here were the diatoms Synedra sp. and Melosira sp. and 

the desmids Staurastrum sp. and Ooamarium sp.

The phytoplankton samples studied contained large amounts of s i l t  and 

dead organic matter whloh originated from flood erosion and the breakup

of fringing Salyinia mats. The flood waters contributed very l i t t l e  to 

th is  dead organic matter load which probably plays an important role in 

the nutrient budget of the lake.
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7 GENERAL DISCUSSION

Lalce Kari'ba may be describod as a typical warm monomictic reservoir (Cloche 1962), 

the physical limnology of which is ,e ssen tia lly  controlled by the inflowing rivers 

and the local clim.fcio conditions, e.g. a ir  temperature, ra in fa ll  and wind.

During the 1971 -  1972 period of th is  study the temperature of the Mwenda River 

showed a pattern sim ilar to that of the local a ir  temperature, as did the ovuer 

areas investigated. The Salvlnia which coveted s ta tion  1 had a large influence 

on the temperature pattern of th is  pool when the riv e r was not in flood. The 

lig h t penetration into the water was markedly reduced and therefore the algal 

population was impoverished. The water chemistry of th is pool was d is tin c t from 

the other Three samples ools.

The overall physical limnology of x,he two drowned river mouths studied was 

sim ilar, and essentially  dependent on the local climatic pattern, The more 

riverine  areas Were generally warmer than the open water. The drowned river 

k, the did not s tra tify  as did the main lake, but Bowmaker (.1973) indicates 

localized s tra tif ic a tio n  which was not evident in  1971 -  1972, from the profile 

temperatures plotted (figures 10 and 13) the Salvinia and "sudd" mat present 

in  the Sengwa River mouth did not have any great effect on the mid-stream 

waters, as wind action sh ifts  th is  vegetation around, and the heat budget of 

the waters is  maintained, Closer to the shoreline th is  floating vegetation did 

lower water temperatures and affeot the water chemistry (Mitchell 1970), The 

oxygen tension and pH of the water v as lowered and 0^, F0^ and N0_ increased.

The mechanisms involved are complex, but th is marginal niche could be the 

driving force be .nd the maintenance of these 'weed' mats on waters poor in 

nutrients* Bowmaker (1973) has described th is zone as being the only area that 

approached biological richness in Lake Kariba,
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Thermal destra tifica tion  occurs in  Lake Kariba annually between March and July. 

Homothermy in  the Mwenda Basin established i t s e l f  a t about 22° C, The meta= 

limnion occurred between 30 m and 32 m with a temperature gradient of 2 d/m 

and, when fu lly  developed, was 2 m deep. The depth and in tensity  of the tnermo= 

d in e  was largely dependent on local climatic conditions.

The lig h t penetration into the Mwenda River waters was extremely poor (always 

< 0 ,1  m), which, when caused by suspended s i l t ,  reduced algal growth greatly .

Tne two algal blooms recorded also resulted in poor lig h t conditions in the pool.

The lig h t climate of the two riv e r mouths was sim ilar, with the lowest penetration 

a t the riverine stations,, improving with increased distance from the point Of 

riv e r inflow into the lake to the open water. In comparison to other reservoirs 

in  Southern Africa (e.g . Midmar Dam), ligh t penetration into Lake Kariba is  

extremely good, and sufficien t lig h t is available fo r algal growth, providing 

other factors are favourable. At the coastal zone a t Mujery the ligh t penetration 

increased from the shore to the open water as well. In a ll  the areas investigated 

(except „nda River) av a ilab ility  of nutrients was more like ly  to lim it

algal growth than the ligh t climate.

The dissolved oxygen regimes of the two river mouth areas showed essentially  

the same pattern, except that the bottom waters of the Sengwa River showed 

greater oxygen depletion than those of the Mwenda River, This was the resu lt 

of a high oxygen demand created by organic d e tr i ta l  decomposers. The surface 

waters of both areas remained approximately at saturation throughout the year.

The degree of oxygen depletion in  the bottom waters and the oxycline formation 

were influenced by the temperature pattern. In the cold months, oxygen s tra ta  

ifico tion  is  fa ir ly  weak, and as water temperatures increased so the bottom
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waters became more depleted of oxygen because of increased ac tiv ity  of the 

benthic decomposers. The greatest differences between sv '* ce and bottom 

oxygen saturations occurred in February towards the end of the hot season. As 

the water temperatures cooled, ve rtica l mixing replenished some oxygen to the 

bottom waters?, The degree of oxygen depletion in  the bottom waters also depended 

on water depth. The dissolved oxygen concentration decreased with increasing 

distance from the point of river inflow to the open water.

In the case of the Mwenda area the riv e r mouth oxygen s tra tif ic a tio n  corresponded 

to the main lake oxypleths. in August the water was uniformly oxygenated, and 

as the surface wate* temperature in, eased the oxygen s tra tif ic a tio n  began se tting  

in  and in tensified  between 20 m and $0 m, u n til a true oxyclihe was present 

ju st pr,ivr to turnover. This oxycline was between 30 m and 32 m, coinciding 

exactly with the thermodine. The entire river mouth area was almost iso= 

oxygenated, with some oxygen-deficient water in the riverine area. As the warmer 

Weather approached, oxygen was replenished throughout the p ro file , and the", 

as temperatures increased, oxygen depletion again occurred in the bottom waters.

The shallow water offshore area" a t Mujery showed an inverse relationship between 

temperature and dissolved oxygen, d m ila r to that of the bottom waters of the 

rivdr mouths. The entire  p ro file  remained at about saturation throughout the 

year. This inverse relationship could be due to a high oxygen demand by the 

decomposers, as much organic de tritu s was present in the algal samples during the 

summer, and whutt the lake level dropj.';-;, the nutrient input into the lake was 

reduced, ‘When the lake level again began to r ise  in March, plant nutrients i ere 

released from the newly inundated shoreline and stimulated growth (both algae 

and macrophytea),



1>'2

Coche (I 968) has described Lake Kariba as a mesotrdphic reservoir on the grounds 

of nutrien t sta tus and the presence of hydrogen sulphide in the bottom waters.

This is  however no longer the case for, although the nutrient sta tus of the 

Water has not changed significantly  since Coche's report, hydrogen sulphide is  

no longer a regular feature of the deep hypolimnetic waters. I t  therefore appears 

that Lake Kariba is  tending more toward oligotrophy.

The nutrient status of the open lake is very low, although the areas which are 

fed by rivers or te r re s tr ia l  runoff show higher nu trien t concentrations, and 

thus higher biological production.

The algal standing crop (as measured by photosynthetic pigments) in  the Mwenda 

River increased as the a ir  temperatures increased, reaching a maximum in 

December. River flooding in February removed a l l  pool algae from the river into 

the lake -  populations again re-established themselves by April.

The riverine areas Of the river mouths maintained higher surface algal standing 

crops than the open water. This was. due to higher water temperatures and the 

Inflow of plant nu trien ts into the lake by river flooding. This nutrient 

material was often not easily measurable; i t  was bound onto the terrogenic 

de tritu s which then sedimented out, When th is m aterial was available, i t  was 

rapidly consumed by the plants, and therefore not detected.

This pattern was not as clear in  the Sengwa River mouth due to the presence of 

floating  m acrophy", vegetation. Generally the phytomass was lower than in the 

Mwenda River mouth.
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The standing crop increased only s lig h tly  from the shoreward stations to the 

open water at Mujery. The high values (Pt) recorded in  October were due to a 

dense population of Cyanophyta (Anabaena and Phortnidium) mostly in the open 

water sta tions. This sudden increase in  the blue-green algal population can only 

be explained by the increase in water temperatures, causing a rapid increase 

in  algal growth. Once the available nutrients had been depleted the population 

died. There was a good correlation between the standing crops along the two 

transects, so the presence of dead trees did not significantly  affect the algal 

standing crop.

Depth d istribution  of the algal standing crop e Mwenda Basin showed l i t t l e  

varia tion  throughout the year. By June thermal d estra tifica tio n  had occurred, 

but the post turnover algal bloom had not yet appeared, I t  had, however, 

appeared further up the lake towards Mlibizi.

Only two high algal populations were quantified, both of which were from the 

Mwenda River, Fairly  high blue-green algal de ll counts were recorded from 

the open water sta tions a t Mujery in  October, The re s t of the areas studied 

maintained poor population densities,

The algal density depth d istribution  a t the Mwenda Basin showed a mean decrease 

With depth for the four sampling periods. Generally the highest standing crop 

Was recorded in  the surface waters. The algal population recorded a t 35 a in 

April was dominated by the diatoms (mainly MelosIra) -  colls that had sedimented 

through the water p ro file . As th is  sample produced no photosynthetic pigments 

i t  can be assumed that cells  were dead -  but i t  is  not a simple matter to 

decide whether preserved algal ce lls  were alive prior to preservation.
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Diversity of the algal population in  the Mwenda River was poor duo to the s i l t ­

laden waters and the fact that the algal population is  flushed out during the 

rainy season.

The algae of the Mwenda River mouth were dominated by the Ohlorophyta or 

Bacillariophyceae. In October the lakeward stations Were dominated by the 

blue-green algae (Anabaena) which occurred fa ir ly  commonly, and once the post 

turnover algal bloom had disappeared. This could possibly be triggered by 

fa ir ly  sharp rises in  water temperature.

Tht generic diversity  index increased from station 1 to sta tion  4 then dropped 

and levelled off to the open water station; i t  then increased to the deep water 

sta tion . All stations in the Mwenda River mouth showed a mean d iversity  index 

indicative of a mature population. The variation of algal diversity  at the 

d ifferen t stations was due to environmental factors acting on the system. The 

high generic richness at sta tion  4 could be p ir tly  due to the many dead trees 

adjacent to the old riv e r channel, making available additional niches for 

phytoplankton.

The algal population composition of the Hengwa River was sim ilar to that of the 

Mwenda River mouth except that the blue-green algae were dominant from October 

through to December (Anabaena). This could be due to more plant nutrients being 

made available by the d e tr ita l decomposers (undetectable because as th is  material 

becomes available the algae u til iz e  i t  immediately) in  the warmer months of the 

year. The maintenance of th is blue-green population coincided with an in tensifi=  

cation of the oxycline, which suggests increased oxygen demand by the decomposers.
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The generic d iversity  index curve (Figure Jl)  shows that the most riverine 

area (sta tion  l)  had a poor algal population d iversity , possibly due to the 

e ffect of s ilt-lad en  river Water entering the lake, but that l i t t l e  variation 

existed in  the remainder of the Sengwa River mouth (again a typical tropical 

ecosystem).

In teresting  features of the algal population at Mujery were the large number 

of desmid species, and the complete dominance of the population by the blue- 

green algae and diatoms, The Pyrrhophyta and Chrysophyta were more numerous 

here than in any of the other areas studied.

V ertical d istribu tion  of the algal population in the Mwenda Basin showed almost 

complete homogeneity in August, December and February, dominated either by the 

Chlorophy'ta or diatoms. In February the surface waters were dominated by 

blue-green algae (Anabaena) and the bottom Waters by the diatoms (Melpsira), 

Unfortunately no data are available for October, which would give some indication 

of the horizontal and Vertical extent of the blue-green population recorded 

from the other areas * The generic diversity  index shows only a sligh t decrease 

with depth, with the highest flux in algal richness in the surface waters (0 m 

to 5 m). and below 20 m depth,

The diatom population of Lake Kariba was characterized by a large number of 

rare  organisms and only a few species which were significant in  the phytoplankton. 

The l i s t  of diatom species presented in Table 30 is  only a preliminary indication 

of the rich  flora,, The ecology of th is group of organisms should be given 

more a ttention as they contribute significantly  to the phytoplankton.
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The most frequently occurring genera recorded from the lake samples were 

iilaasified  according to Raunkiaer1s Law of Frequencies. Glasses 4 and 5 

contained the genera which were also the most dense in  the population, i .e .  

the ecologically important organisms. Taxonomically important organisms f a l l  

into classes 1, 2 and 3. The Bacillariophypeae were both ecologically and 

taxonomically important.

The post turnover algal bloom was sim ilar to blooms occurr1’"'" in  typically 

eutrophic waters ( i .e .  blue-green gas-vacuolatod algae which form surface scums). 

The population structure was d ifferen t, however, because of the presence of 

more than one dominant genus and many frequently occurring genera. The lake 

system a fte r  thermal destra tifica tion  was typically a tropical high production/ 

low nutrien t ecosystem. The triggering mechanism for the bloom formation was 

unlikely to be the physical environment but rather availab ility  of nutrien t 

m aterial. The algae u tilized  th is  material almost immediately i t  Was 

available, fo r no increase could be recorded. Once the bloom died, the 

organisms sedimehted to the bottom where decomposition took place, but the 

nu trien ts were not released u n til turnover the following year. More detailed 

research is  required to elucidate  the effect of turnover on the algal pop* 

u lation , and the in ternal nutrient loading from the sediments, which resu lts  in 

th is  post turnover algal bloom.

The phytoplankton populations of the selected areas of Lake Kariba were most 

productive in a) the Mwenda River prior to flooding

b) sheltered riverine stations of the drowned river mouths

c) the shoreward stations at Mujery

d) the open lake a fte r  turnover (post turnover algal bloom).



The algal population is  supplied with nutrients from runoff, nutrient release 

from drowned animal dung and grass, decomposition of organic m aterial, river 

flooding into the lake, and nutrient release from bottom sediments. These areas 

are a l l  along the lake margin (except the Mwenda River) where established mats 

of Salvinia occur and which is ,  as Bowmaker (1973) has stated, ‘the only zone 

approaching biological richness1.

The effects of river flooding on the ecosystem have been indicated in 6.0 

above. Once the s ilt-lad en  waters have reached th e ir specific density level 

they mix in  with the lake water. The suspended s i l t  eventually sediments out, 

thus re-establishing the lig h t climate in  the water. The riverine stations 

do however remain slig h tly  murky throughout the year. The algal populations 

are affected for a short period only a fte r the flood and then re-established.

A further factor controlling the algal populations could be the e fiJe ts  of 

grazing by zooplankton. Many of the algae discussed occur as large ce lls  or 

colonies unlikely to be ingested by most zooplankters. The la t te r  were also 

in su ffic ien tly  numerous to have any effect on the algal population, for they 

were rare ly  seen during the phytoplankton counts.

In investigating a diverse and low density algal population such as occurred 

in  Lake Kariba during 1971 -  1972, there was a significant correlation between 

the to ta l c e ll count and to ta l algal occurrences, but not so bf tween these two 

parameters, generic d iversity  and the phctosynthetic pigments (Table ? l) .

Kobayasi (l96l) obtained a sign ifican t linear correlation between ce ll numbers 

and chlorophyll content in natural populations. However, Stein (1973) has 

indicated that such a relationship does not always ho.'d, In th is  survey,



Table_2];_: Correlation coefficients re la ting  photosynthetic pigments to to ta l 
c e ll counts (A), to ta l algal occurrences (b) and generic diversity 
(C), and to ta l c e ll counts and to ta l algal occurrences (d) for the 
lake sampling areas for 1971 -  1972.

Sampling Correlations
Area A B C D

Mwenda River 
Mouth -0,1082 -0,1814 -0,2353 0,8297

Sengwa 0,4801 0,5263 -0,3689 0,8024

Mwenda Basin 0,1808 0,2023 0,0546 0,9849

Mujery 0,5536 0,4009 -0,1336 0,8815

a weak linear correlation occurred between photosynthetic pigments and to ta l 

a lgal c e ll numbers at Sengwa and Mujery. I t  is  thus clear, as seen from 

Table 21, that these relationships need not be very strong for a mature 

trop ical ecosystem, i ' which the organisms are in a s ta te  of delicate balance 

With the environment.

The a rea s  ..nvestifated - showed th a t  a  v e r y  d e l i c a t e  n u tr ie n t  b a lan ce  e x i s t s  

in the lake which in largely controlled by the local climatic regime. Nutrient 

a v a ila b ility  is  a major factor controlling the nhytoplankton population, 

th e r e fo r e  th e  so u r c es  o f  t h e s e  n u tr ie n t s  and Innut rates t o  th e  system  should  

be q u a n t i f ie d .  T h is w i l l  e n t a i l  a  d e t a i le d  s tu d y  o f  th e  Mwenda R iver  flooding 

through an annual c y c le ,  characterizing th e  n u tr ie n t s  in to  available and 

unavailable form s. The r a te  o f  r e le a s e  o f n u t r ie n t s  from  th e  sed im en ts t o  th e  

overlying water and subsequent u tiliza tion  by the phytoplankton requires 

investigation . The ooen lake algal population show very sligh t chango both 

s e a s o n a lly  and w ith  depth  e x c e p t  f o r  th e  annu al post*»turnovor a lg a l  b loom , 

which ie  probably the most sign ificant plankton occurrence throughout the year, 

t h i s  n eed s  fu r th e r  invostigaticn# Permanent s t a t io n s  need t o  bo e s ta b l is h e d  t o  

study the phytoplankton ovor a long period,A thorough algal taxonomic survey 

alao needs to  be in itia ted  to gain a more complete picture of the bko eyetem.
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9 APPENDIXES
APPENDIX 1

Cll'fatlc data for the Nuffield Karlba Research Station 
for the period 1971/1972

Month
Air Temperature (°C) Bain f a l l  

(mm)Maximum Mean Minimum

J • 21,5 18,5 15,4
A 20,4 17,7 15,0 —

S 28,0 24,4 20,7 —■

1971 0 34,4 29,5 24,5 6,1
N 33,5 29,4 25,3 60,4
D 32,6 28,0 23,4 150,8

J 31,2 26,8 22,4 267,0
P 32,4 27,3 22,2 162,8
M 31,6 28,8 22,1 111,2

1972 A 32 ,0 26,7 21,4 36,5
M 30,2 24,3 18,4 -

J 29,5 22,4 15,3 —

J 26,7 21,2 15,7 3,0
' A 28,6 22,7 16,7 —

navtT M H tB i
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APPENDIX 2

The monthly maximum, minimum and mean lake levels recorded a t the dam wall, in 
metres above mean sea level (Ministry of Water Development).

Month Mean Maxn mum

J 483,78 484,22
P 484,30 484,59
M 484,06 484,39
A 4 8 5 ,# 483,79
M 483,96 484,17

1 9 7  1 ■ J 484,35 484,44
J 484,42 484,46
A 484,26 484,56
S 483,99 484,13
0 483,65 483,32
N 483,34 483,44
D 483,17 483,26

J 483,27 483,76
F 484,35 484,57
M 483,62 484,09
A 483,80 484,05
M 484,31 484,57

1 9 7 2 J 484,78 484,89
J 484,91 484,95
A 484,74 484,91
S 484,49 484,63
0 484,18 484,54
N 483,80 483,98
D 483,45 483,65

i

Minimum

463,40
484.19 
483,79 
483,60  

483,67
484.19 
484,35 
484,15 
483,84 
483,44 
483,26 
483,11

483,05
483,82
485,35
483,53
484,04
484.60 
484,84
484.61 
484,34 
485,98 
483,63 
485,29
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.APPENDIX 5.

W a te r q u a l i t y  o f  th e  Mwenda R iv e r  m outh,

C hem ical
1

S am p lin g P e r io d

P a ra m e te r
to

A ugust O c to b e r Decem ber F e b ru a ry A p r i l Ju n e

1 7,0 7,1 7,2 6 ,2 7 ,3 7,4
2 6,9 7 ,0 7,1 6,1 7,2 7,4

e c t r i c a l 3 7,0 7 ,0 7,0 6 ,8 7,0 7,4
C o n d u c t iv i ty 4 6 ,8 7,0 7,0 6 ,9 6 ,9 7,2

(mS/m a t  25°C)
5
6

6,9
6,8

7 .0
7.0

6 .9
6.9

6 ,8
6 ,8

6 ,8
6 ,9

7.2
7 .2

7 6,8 7,0 7,1 . 6 ,8 6 ,9 7 ,5

I 0 ,8 5 0,80 0,71 0 ,6 6 0 ,8 3 0,80
2 0 ,7 3 0,76 0 ,7 3 0 ,6 5 0 ,7 9 0,79

T o ta l 3 0 ,7 4 0 ,8 0 0 ,7 2 0 ,6 8 0 '7 8 0,80
A l k a l i n i t y 4 0 ,7 6 0,80 0 ,7 2 0,74 0,77 0 ,7 9

(meq CaCO A) 5
6

0 ,7 9
0,75

0,80
0,80

0 ,6 9
0,71

0 ,7 5
0 ,7 5

0 ,7 7
0 ,7 7

0,79
0,80

7 0 ,7 3 0 ,8 0 0 ,6 8 0,75 0,76 0,81

1 4,28 8,62 1 5 ,1 6 7 ,6 8 8,04 8 ,4 8
2 4,24 8 ,5 4 14,40 1 0 ,0 8 8 ,2 8 8 ,3 6

C alcium 3 2 ,1 4 7 ,8 6 1 4 ,3 6 9 ,8 8 7 ,9 6 7,80
4 4 ,2 6 8,64 15,18 1 0 ,4 8 7 ,9 2 8,24

(mg C a / l ) 5 2 ,9 0 7 ,9 8 14,88 10,84 7 ,9 2 8,40
6 2,10 8 ,1 2 1 5 ,3 4 1 0 ,9 2 8,08 8,72
7 2 ,36 8,04 1 5 ,0 0 1 0 ,2 4 8,08 8 ,4 4

1 0 ,4 7 0 ,3 4 0,08 0,15 0 ,1 6 0,17
2 0 ,4 0 0,21 0,12 0,14 0 ,3 4 0,20

M agnesium 3
4

0 ,5 4
0 ,4 9

0 ,3 0
0,21

0,07
0,21

0,13
- ',1 3

0 ,1 3
0,50

0,12
0 ,1 3

(mg M g/l) 3 0 ,4 5 0 ,5 2 0 ,2 1 0 ,1 3 0,07 0,14
6 0 ,4 5 0 ,3 6 0 ,2 6 0 ,1 3 0,11 0,18
7 0 ,5 0 0 ,3 7 0,14 0 ,1 3 0,12 0 ,1 9

1 < 1 0 < 1 0 < 1 0 47 13 < 1 0
2 < 1 0 < 1 0 < 1 0 53 < 1 0 < 1 0

O rth o -p h o sp h a te 3 < 1 0 < 1 0 < 1 0 17 12 < 1 0
4 < 1 0 < 1 0 < 1 0 22 < 1 0 < 1 0

(M r o y i ) 5 < 1 0 <  10 < 1 0 12 11 < 1 0
6 < 1 0 < 1 0 < 1 0 14 < 10 < 1 0
7 <10 < 1 0 < 1 0 < 1 0 < 1 0 <  10

1 <  10 < 1 0 40 < 1 0 100 29
2 < 1 0 < 1 0 40 < 1 0 100 36

N i t r i t e 3
4

< 1 0
< 1 0

< 1 0
< 1 0

30
20

< 1 0
< 1 0

64
42

31
26

( t o  M g/l) 5 < 1 0 < 1 0 30 < 1 0 34 28
6 < 1 0 < 1 0 30 < 1 0 34 38
.7 <  10 < 1 0 20 < 1 0 32 56
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APPENDIX 6

Water quality of the Mwenda Basin deep water sta tion .
Poor weather conditions in  August made deep sampling impossible. Magnesium and 
n i t r i te  analyses were only made a fte r  the August sampling t r ip  and in October 
inconsistent spectrophotometer re su lts  Were obtained as a re su lt of the high 
re la tiv e  humidity.

Chemical Depth Sampling Date
Parameter (m) Aug Dec Feb Apr Jun

0 6,7 7,1 6,8 7,1 7,1

E lectrica l 5 6,8 7,1 6,8 7,2 7,4
10 6,8 7,0 6,8 7,1 7,2

Conductivity 15 6,8 7,1 6,8 7,1 7,2

(mS/m a t 25°C)
20
25

7.0
7.0

6,8
6,8

7.1
7.1

7.2
7.2

30 — 6,7 6,8 6,8 7,2

0 0,70 0,72 0,76 0,76 0,78

Total 5 0,70 0,73 0,74 0,80 0,77
10 0,70 0,73 0,73 0,78 0,78

A lkalinity 15 0,70 0,73 0,73 0,79 v,77
20 0,72 0,72 0,79 0,77

(meg CaCO^/l) 25 0,71 0,73 0,75 0,78
30 0,74 0,71 0,79 0,79

0 9,04 8,44 8,88 8,32 , 8,28
5 9,56 , 8,28 8,48 8,39 8,64

Calcium 10 8,64 8 ,1# 8,80 8,28 8,60

(mg Ca/l)
15 9,00 8,32 8,28 8,48 8,48
20 8,88 7,52 8,08 8,80
25 8,54 8,40 8,48 8,88

■ 30 8,44 7,92 8,00 8,80

0 0,14 0,18 0,26 0,17
5 0,12 0,16 0,21 0,17

Magnesium 10 w 0,15 0,22 0,09 0,11

(rag Mg/l) 15
20

0,12
0,14

0,22
0,21

0 , i l
0,14

0,16
0,19

25 MM 0,14 0,19 0,26 0,15
30 0,14 0,19 0,16 0,18

0 11 < 1 0 <  10 < 1 0 <  10
' 5 19 < 1 0 < 1 0 < 1 0 < 1 0

Ortho-phosphate 10 14 < 1 0 < 1 0 < 10 <  10
15 25 < 1 0 < 1 0 < 1 0 <10

(na p o y i) 20 < 1 0 < 1 0 < 1 0 < 1 0
25 — < 1 0 < 1 0 < 1 0 <10
30 < 1 0 < 1 0 < 1 0 <10

0 <10 <  10 30 20
5 < 10 < 1 0 30 40

Mi t r i t e 10 - < 1 0 < 1 0 30 30

(pa NOg/i) 15
20

“ < 1 0
<  10

10
40

20
70

30
30

25 < 10 40 50 40
30 < 1 0 40 50 30
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■APPENDIX 7

Water chemistry for the Sengwa River mouth.
Stations 1, 2 and 3 were v isited  only twice* due to the river mouth being 
congested by floating  "sudd"* The spectrophotometer became faulty  in  October 
1971, thus no calcium or magnesium data are presented.

Chemical
Parameter

S ta­
tion Aug Oct

Samplin
Dec

g Perio 
Feb

a
Apr Jun

E lectrical 
Conductivity 

(mS/cm a t 25 °0)

1
2
3
4
5 
C
7

6.9
6.9
6.9 
7,1
6.9

7,2
7.1
7.2 
7,1

9.1 
7,3
7.2
7.2
7.2
7.1
7.1

7,3
7.2
7.2
7.2
7.2

9,o
8,9
8,8
7,6

9.1
8.7  
8,3 
8*1
8.1
7.8

Total
Alkalinity

(meq/i)

1
2
3
4
5
6 
7

0,80
0,80
1,00
0,60
0,80

0,72
0,80
0,80
0,80

0,83
0,77
0,75
0,74
0,72
0,73
0,72

0,80
0,78
0,80
0,77
0,77

0,98
0,99
0,92
0,84

1,03
0,95
0,92
0,91
0,92
0,83

Calcium 
(mg Ca/l)

1
2
3
4
5
6 
7

7.92 
7,60 
7,68
7.92 
7,76

me

20,00
16,40
16.72
16.72
17,88
18,08
17,80

8,72
8,48
8.84
8.84

10,08

10,88
11,12
10,44
9,12

11.24
10.24 
9,84 
9,88 
9,68

10,28

Magnesium 
(ma Mg/l)

1
2
3
4
5
6 
7

0*62
0,52
0,53
0,38
0,57

0,12
0,13
0,14
0,15
0,16
0,16
0,11

0,15
0,15
0,15
0,15
0,15

0,42
0,14
0,25
0,27

0,27
0,20
0,24
0,20
0,00
0,16

Ortho-phosphate
(w; e o y i)

1
2
3
4
5
6 
7

48,1
62,0
84,6

104,1
86,5

24,8
87,5

102,0
116,6

10,0
10.0
10.0
10.0
10.0 
10*0
10.0

10,0
10.0
10.0 
14*4 
10,0

10.0
10.0
10.0
10.0

10*0
# ,3
10,0
20,3
14,7
23,5

N itrite  
(mg NOg/l)

1
2
3
4
5
6 
7

olo?
0,03
0,04
0,04

0,01
0,01
0,01
0,01
0,02
0,01
0,01

0,01
0,01
0,01
0,01
0,01

0,01
0,01
0,01
0,01

0,01
0,01
0,01
0,01
0,01
0,01
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APPENDIX 8

Total photosynthetic pigment values (y,g P t/ l)  for the Mwenda River
(Methanol ex traction),

Station Aug, Oct.
Samplii
Doc.

ig Date
Feb. Apr. Jun.

1 0,59 0,81 2,25 0,00 1,80 0,59
2 11,52 15,52 152,79 0,00 5,60 2,67

3 Y,24 4,98 12,55 0,00 2,24 2,74

4 8,24 4,17 40,45 0,00 1,80 3,63
I__

APPENDIX 9

Surface to ta l photosynthetic pigment data (yig P t / l )  for the seven routine 
sampling stations in the Mwenda River mouth.

Station 3. 8.71 15.10.71
Sampling
3.12.71

Dates 
7. 2.72 18* 4.72|26. 6.72

Mean
S  . 2 '

1 3,60 3,42 2,75 3,11 1,12 1,18 2,53 % 1,11
2 1,80 1,75 2,7% 3,23 1,12 1,33 1,98 t  0,82

3 2,25 1,78 3,01 1,91 2,82 1,41 2,19 -  0,62

4 2,20 1,63 2,52 1,01 2,10 1,71 1,86 ± 0,53

5 1,48 1,82 1,48 0,28 1,75 1,26 1,34 ± 0,56

6 1,45 2,26 1,59 0,84 1,18 1,85 1,52 ± 0,50

7 1,18 2,19 1,30 1,2/1 1,01 1,10 1,33 ± 0,43
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APPENDIX 10

Photosyii^hetio pigment depth profiles for  the Mwenda
Basin routine sampling station.__

No data are available for October 1971.

Sampling Sampling Dates
Depth (m) 22. 8.71 6.12.71 19, 2.72 24. 4,72 30. 6.72

0 1,15 1,85 0,6? 0,79 1,11
5 1,64 1,78 1,18 0,90 1,48

10 1,38 2,14 0,51 1,18 1,71
15 1,82 2,56 1,35 1,57 1,55
20 - 2,56 0,56 1,74 1,41
25 - 1,65 1,07 1,23 1,63
30 1,30 0,59 1,18 1,48

35 - — 0,00* —

* Sample analysed from below the thefmooline contained no Ĥ S (smell te s t) .

APPENDIX 11

Total photosynthetic pigment data (pg P t/l)  for the..................................
offshore transects in  the Mujery area, together with the coefficients of 
linear correlation between the tv.o transects. The overall correlation co= 
e ffic ien t for a l l  sampling stations for the annual cycle is  0,8799.

Sampling Sampling Dates
Station 9 , 8.71 20.10.71 13.12.71 16. 2.72 21. 4.72 8. 7.72

1 0 ,7 6 5,03 1 ,01 2,42 2,48 0,89

I r a n s e o t  1 - 0,78 2,32 1;55 1,24 1,35 0,59
3 0,26 4,72 1 ,0 7 1,07 1,46 0,89
4 0,51 4,72 1,01 0,84 1 ,01 0,59

5 0,72 4,78 1,24 3,04 1,46 0,22

Transect 2 6 0,62 3,88 1,91 2,08 1,24 0,52
7 0,25 4,61 0,95 2,08 1,46 0,67

......................... 8 _ 0 ,4 2 _ 4,05 0,73 57 1 .18 0,52
Correlation
coefficient 0,9705 0,2024 0,893? 0,9774 0 ,7470 -0 ,2 2 9 4
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Appendix is

jteplic&ts algal  count data of sample M17 for the alx counting chambers, with 
the mean count and standard deviation for each chamber and count number.

Total a lgal ce ll count (c e lls / l  x 106)

Chamber
t

1 2
Counb hum" 

3
ber

4 5 Mean ,5 < &'
1 0,966 1*021 1,062 0,877 0,867 0,958 ± 0,076
2 0,934 0,981 0,993 0,932 0,906 0,949 -  0,032
3 0,956 0,853 0,981 0,930 0,922 0,928 t  0,041
4 0,928 0,958 1,029 0,908 1,007 0,966 t  0,045
5 0,847 0,946 0,942 0,863 0,965 0,892 ± 0,041
6 0,936 0,958 0,972 1,005 0,869 0,948 t  0,043

Mean
S ' IB'

0,928
-  0,041

+ 0,953
-  0,055

. 0,996 
1 0,041

0,919
i  0,050

,  0,906
-  0,094

0,940
-  0,0556

Algal occurrence count (p e lla /l  % 10^̂

Chamber 1 2
Count Mum 

3
)er

4 5 Mean ,5",
1 0,468 0,541 0,527 0,468 0,470 0,495 ± 0,034
2 0,429 0,474 0,513 0,506 0,460 0,476 ± 0,028
3 0,492 0,454 0,480 0,500 0,462 0,478 $ 0,014
4 0,480 0,517 0,509 0,450 0,476 0,486 t 0,024
5 0,448 0,535 0,476 0,470 0,454 0,477  i  0,053
6 0,484 0,511 0,508 0,504 0,460 0,493 -  0,020

Mean, , 
S.fc,

. 0,467 
-  0,022

,  0,509 1 
-  0,033 |

, 0 , 5 0 2
-  0,020

0,483  
= 0,022

0,463
± 0 ,000

0,484
$ 0*026
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APPENDIX 13

Coefficients of linear correlation "between to ta l c e ll count and to ta l algal 
occurrences (number of organisms) for a l l  the plankton samples collected at 
d ifferen t times of the year.

SednpHag
Area August

Sam
October

pling Per; 
December

tod.
February April

Mwenda River 
Mouth

Mwenda Basin

Mujery

Sengwa River 
Mouth

0,9454

0,7746

0,9117

0,6700

0,9982

0,8449

0,5970

0,9961

0,9929

0,6701

0,6409

0,9947

0,9939

0,9853

0,7233

0,9711

0,9928

0,9955

0,9605
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Seasonal variation of generic diversity  indices for
a l l  stations of the r outine sampling areas,

No data, are available for the Wenda River sta tions, and for the Ifwenda
Basin in October 1971.

I Sampling Period
Area Aug Oct Dec Peb Apr Mean,5>i(j‘

i 4,15 4,11 4,85 3,02 3,40 3,91 ± 0,71
2 7,35 4,70 3,39 5,41 3,42 4,85 ± 1,64

Wendt 5 5 ''Z 5,15 5 ,82 4,85 5,11 5,37 f 0,47
River 4 5,83 4,70 6,19 6,05 5,10 6,65 ; 0 ,64
Mouth 5 6,20 4,94 5,41 5,62 4,40 5,31  ; 0,68

5 6,84 5,71 5 ,72 4,91 5,69 5,37 I 1,15
7 5 ,U 4,26 5 ,42 5,20 4,79 4,96 ± 0,45
1 4,29 5 ,93 5,75 7,58 5,89 ? 1,34
2 4,09 - 4 ,8 7 4,57 6,68 5,05 1 1,13

Mwenda
!•? ft ti

3
4

5,14
4,96 : 5,04

6,00
4,54
5,15

5,75
6,81

0,49
0,85iJUain 5 — ■* 3,91 4,45 5,99 4,78 ± 1,08

6 - - 4,90 6,46 5,45 5,60 ± 0,79
7 - 6,07 3,99 6,17 5,41 1 1,23
8 ** . — ■ — 5,44 —

1 5,43 3,86 6,69 7,67 7,17 6,16 t 1,53
2 6,66 5,73 6,86 7,75 5,34 6,47 ± 0,95
3 6,43 6,29 7,04 8,07 6,79 6,92 ^ 0,70
4 5,54 4,95 4 ,91 6,32 6,16 9,58 1 0,66

Mujery
n 5,91 7,75 8,13 4,38 6,48 ± 1,51
b 8,17 3,67 5,40 6,74 6,56 6,51 ± 1 ,08
7 6,48 6 "3 6,85 4,70 9,17 6,77 f 1,59
6 4 / ' t 4,,,S 9 ,9 0 9,56 2,92 5,51 t 2,50

1 M, — 1,12 1,12
2 M. *■* 7,49 7,49 ,

SengWa 3 6,48 7,09 8,17 - 7,25 % 0,85
River 4 6,33 6,79 6,77 7,75 5,38 6,60 t 0 , 8<
Mouth 5 7,63 4,28 5 ,80 6,28 7,06 6,21  ± 1 ,29

6 7,09 8,17 4,66 6,32 6,50 6,95 % 1,28
' . . . . . . . . . :■

7 4,64 8,07 7,04 7,72 — 6 ,v / - 1 ,54
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APPENDIX 15

List of algal genera counted, and generic frequency
data for a l l  the sampling areas.

Total number of samples was 145, and the to ta l number of algal' genera was 55. 
Genera are arranged into five •p frequency classes (Kershaw 1964). Sampling 
areas are as follows: MR — Mwenda River, MRM -  Mwenda River mouth, B -  Mwenda 
Basin, S -- Sengwa River mouth, J -  Mu.ierv (l-4) andantes®®® (5-8)
transects.

Sampling Areas NO. Of 1° Fre­

MR MRM B
J

1-4
■ J 
5-8 S

occurr
-ences freq . quency

class
Ghloronhyta

13,1Pandorina 4 1 5 5 4 19 1
Eudorina 3 13 10 11 3 15 60 41,4 3
Sphaerocystis 4 5 9 6,2 1
Gloeocystis 1 3 1 7 12 8,3 1
Elakatothrix 2 2 1,4 1
Ulothrix 1 2 5 8 5,5 1
Oedogonium 1 3 4 2,8 1
Golenkina 4 3 2 2 11 7,6 1
Characium 1 1 0,7 1
Pediastrum 4 12 13 7 7 3 46 31,7 2
Sorastrum l 1 0,7 1
Coelastmm 2 29 20 11 13 13 88 60,7 3
Treubaria 4 5 3,4 1
Oocyatis 19 15 15 15 19 83 57,2 3
Nephrocytium 1 6 7 15 29 ' 0 ,0 1
Lagerheimia 2 3 1 3 9 6,2 l
Franceia 9 20 5 2 13 49 33,8 2
Ankistrodesmus 12 13 25 17,2 1

! Schroederia 15 35 26 20 18 24 138 95,2 5
vlosteriopsis 3 3 6 4,1 1
Selenastrum 2 1 1 4 2,8 1
Kirschneriella 7 8 7 8 3 33 22,8 2
Tetraedron 8 33 24 19 19 20 123 84,8 5
Scenedesmus 9 35 26 19 17 22 130 88,2 5
Crucigina 1 13 13 2 3 7 39 26,9 2
Peotodiotyon 1 1

10
2 1,4 X

Mougeotia 1 1 9 6 27 18,6 1
Spirdgyra 2 1 3 2,1 1
Ulosterium 1 3 1 3 3 3 14 9,6 1
Gonatozygon 3 21 lb 16 16 15 89 61,4 3
Spirotaenia 1 1 0,7 1

1Arthrodesmus 2 3 6 11 7,6
Xanthidium 1 1 2 6 10 1 21 14,5 1
Cosittarium 1 17 4 16 17 19 74 51,0 3
Euastrum 1 9 8 9 10 14 51 33,2 2
Micrasteriaa 1 4 1 6 4,1 1
Staurodesiuus 1 4 2 7 4 ,8 1
Staurantrum 4 30 20 20 20 23 117 80,7 4
Spondylnsium 2 8 5 15 30a 20,7

4,1
1
iSphaerorosma 4 2 b J,

continued...
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APPENDIX 15 c o n t in u e d ,  L i s t  o f  a l g a l  g e n e ra  c o u n te d ,  and  g e n e r ic  f re q u e n c y

d a t a  f o r  a l l  th e  sa m p lin g  a r e a s .

Sampling Areas No. of Fre­
J J occurr quency

MR MRM B 1-4 5-8 S' -ences freq . class
Eugienophyta
Euglena 3 6 7 16 11,0 1
Phacus 3 2 1 6 4,1 1

Pvrrhophyta
Gymnodinium 2 1 3 ,2,1 1
Glenodinium 1 1 2 4 2,3 1
Peridinitun 8 35 24 20 20 23 130 90,0 5

Chrysophyta
Tetraedriella 2 33 26 20 18 24 123 84,8 5 .
Oenti’itrac tus 3 3 6 4,1 1

Baaillariophyceae
Centric diatoms 9 27 23 14 12 21 106 73,1 4
Peiinate diatoms 15 33 26 19 19 23 135 93,1 5

Cyanophvta
Merismopedia 2 19 16 7 14 15 73 50,3 3
Microcystis 5 7 3 14 9 6 44 30,3 2
Phormidium 8 5 4 13 8 7 45 31,0 2
Spii'Ulina 7 6 7 5 9 34 23,4 2
Anabaena 5 33 24 20 18 22 122 84,1 5

Genera present 28 39 34 46 39 39

Total genera 55 55 55 55 55 55

Number of samples 20 35 26 20 24
-
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APPENDIX 16

Depth p ro f i les of to ta l  photosynthetic pigments (pg P t/l)  for stations I ,  g 
and 6 cn 14. 2.72 (p rio r to riv e r flooding) and 17. 2.72 (a fte r flooding).

S a m p 1 i  n g s t  a t  i o n s

t—2 17. 2.72
Sampling 
depth (m) 1 6 1 3 6

0 1,57 2,59 1,12 3.60 4,58 2,13

1 2,02 2,07 1,01 5,05 2,13 1,00

2 2,81 2,35 1,46 2,24 1,57 1,08

3 - 2,47 1,52 0,48 1,01 1,29

4 — 1,47 2,56 — 1,45

5 2,42 - 1,55

APPENDIX 17

The effec t of the Mwenda River flash flood on the water transparency of 
sta tions 1* 3 and 6 in the Mwenda River mouth.

Sampling Sampling Dates
s ta tio n

7.2.72 14.2.72 13o
17 . 2.72 21, 2.72 23.2.72 26,2,72

1
3

0,5
1,1

0,3
1,1

p.

S
fo

0,2
0,2

0,2
0,2

0,2
0,3

0,4
0,6

6 4,9 ' 5,0 -"-1to 4,0 4,2 4,7 4,8
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APPENDIX 18

Notea on the algal taxa 

Due to the taxonomic complexity of the algae of Lake Kariba, the organiama 

were c lassified  to the generic level; where possible, certain  algae were 

iden tified  to the specific level, and selected samples were submitted for 

specialized taxonomic treatment (diatom iden tifica tion ). All the samples 

were preserved with Lugol's iodine, which on one hand aided the microscopic 

of many taxa which had d istinc t chloroplasts, and on the other hand hindered 

iden tifica tion  of the Pyrrhophyta where live material was required.

The algae were c lassified  according to the scheme of Prescott (1962). 

Additional texts used were Olaassen (1961), Fritsch (1935), Prescott (1970), 

Round (1973), Taft and Taft (1971), Thomasson (1957, i960 and 1965), and 

West and West (1904 -  1923).

Complete sets of a l l  algal samples collected are housed in :-  

a) Botany Department,

University of the Witwatersrand,

Jan Smuts Ave.,

Johannesburg 

and b) National In s titu te  for Water Research,

Council for Scien tific  and Industrial Research,

P 0 Box 395,

Pretoria.

The notes which follow outline the general ecological d istribution in  titne 

and space of the respective taxa, together with any special p e cu lia ritie s .
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FANDORINA Bory 1824 

Occurred rarely  a t a l l  sampling areas except the Mwenda River.

EUDORINA Ehrenberg 1832

Recorded from a l l  sampling areas, occurring fa ir ly  frequently in  the Mwenda 

and Sengwa River mouths,

VOLVOX Linnaeus 1758

Recorded from net samples from the riverine stations of the Mwenda River 

mouth, and rare ly  in the post-turnover algal bloom.

PALMELLA Lyngbye 1819

Recorded only once from the riverine stations of the Mwenda River mouth in 

a net sample. Present for a short period only in February.

RPIIAEROOYSTIS Chodat 189/

Recorded from the Mwenda and Sengwa River mouths and the Muj ery area, in  

February and A pril. The genus occurred very rare ly , generally comprising 

< 5 ,0 $  of the population.

CrLOEOCYSTIS ATaegeli 184r

Occurred very rare ly  in the Mwenda River mouth in August; in the Mwenda 

Basin i t  was found near the surface in August, and below 20 m in February.

BLAmOTfflUX Wille 1898 

Recorded very rarely  from the Sengwa River mouth in  April only.
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ULOTHRIX Kiltzing 1832

Recorded very rare ly , once from the Mwenda River at sta tion  1 (Bowmaker 

1969), and from the Mujery area from Decemher to February.

OEDOGONIUM Link 1820

Recorded rare ly  from the Mujery area only from October to December. No 

fru itin g  material was recorded.

GOLENKINA Ohodat 1894

This organism occurred very rarely  in  a l l  areas except the Mwenda River. 

Generally recorded in the cool dry period and absent during the rains. 

Characteristic of oligotrophic waters (Prescott 1969).

CKARACIUM A. Braun 1849

Very rare in  the phytoplankton. Recorded from sta tion  1 a t Mujery in 

August only. A benthic or periphytic alga, detached by wave action.

PEDIASTRUM Meyen 1829

Recorded from a l l  the Sampling areas. Absent from the phytoplankton of the 

Mwenda River in  February and April (mainly due to river flooding), and the 

Mwenda and Sengwa River mouths once the waters began cooling. This genus 

was generally present throughout the year a t Mujery and the Mwenda Basin. 

Generally comprised >  5 of the phytoplankton, except in  December, when 

i t  contributed 29# of the Mujery population (sta tion  2) and was abundant at. 

sta tion  2 in the Mwenda River. This genus was also conspicuous in  the 

post turnover algal bloom, Main Species presents 

Pediastrum clatliratum (SchrOter) Lemffl.
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P. sinrplez (Meyen) Lemm.

P. duplex: Meyen

P. tetrae  (Ehrenberg) Ralfs

P. boryanum (Turp.) Meneghinl,

SORASTRUM RUtzing ,1845

A rare  alga in Lake Kariba; only one specimen recorded from the Sengwa River, 

The organism recorded resembled very closely Sorastr um americanum var. 

undulatum G.M, Smith, reported by Prescott in 1962.

COELASTRUM Naegeli 1849

Recorded from a l l  sampling areas, occurring fa ir ly  frequently in the 

samples except those from the Mwenda River, Main species noted were: 

Coelastrum oroboscidum Bohlin 

C. reticulum (Dang.) Seim,

C. microporum Naegeli.

TREUBARIA Bernard 1908

Very rare  organism, recorded from the Mwenda River mouth and the Mwenda 

Basin in the cool dry period of the year. This taxon is  characteristic  of 

an oligotrophic lake (Prescott 1969),

00CYSTIS Naegeli 1855

Widely distributed throughout the samples, although not recorded from the 

Mwenda River, Colonies two- to four-celled only. This genus is  characters* 

i s t ic  of oligotrophic lakes (Prescott 1969).
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mPHROGYTIUM Naegeli 1849

Generally a rare genus, but recorded fa ir ly  frequently in  bhe Sengwa River 

mouth samples throughout the year.

LAGERHEIM1A Ohodat 1895

A rare  geuns in  the areas sampled except the Mvrenda River* Generally 

occurred in the cool dry period of the year.

FRANCEIA Lemmermann 1898

Occurred generally in the sampling areas except the Mwenda River. Never 

contributed more than 5,0# of the population. Cells always recorded 

so lita ry  and free-floa ting .

AN1QSTR0DESMS Corda 1338

Recorded from the Mujery offshore transects only, throughout the year.

This genus was often fa ir ly  rare in the samples. Tho organisms recorded 

resembled Ankistrodesmus falcatus (Oorda) Raifs,

SCHROEDERIA Lemmenoann 1898

These organisms are free-floating  Unicellular or c ircu lar, fusiform or 

stra ig h t, tapering a t the poles. They Occur in a l l  the sampling areas, 

being recorded from most samples. The genus generally contributes >10# 

of the population; in  August i t  dominated the Mwenda River phytoplankton, 

and in  December and April comprised -  25# of the riverine algae in the 

Mwenda River mouth (stations 1, 2, 3 and 4),
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CIiOSTERIOPSIS Lenrniermsum 1898

A rare genua, recorded from Mujery in  October and December, and the Sengwa 

River mouth in  February.

SELMASTRUM r.niurch ISf?

A rare  genus recorded from the Mwenda and St,-rgvra River mouths, and the 

Wenda Basin. Selenaatrum is  characteristic of oligotrophic waters, and 

is  s t r ic t ly  a euplankter.

KTRgOmERIEhliA Schm ^ le  1895

(Phose recorded were arcuate to irregularly  vuvVed cylinders with broadly 

rounded ends, Cells generally did not l ie  Wi ;'h th e ir  convex faces opposed. 

Colonies consist of 4 or 8 irregularly  dispc* .r ce lls  lying within the 

gelatinous matrix. Recorded from the plankt " “ a l l  the sampling areas 

except the Mwenda River,

TETRIEDRON Keying

Cells so lita ry  and free-floating . Genus ie  / . /  : i :■ tribu te! and repre= 

seated by many species. These organisms oiv* at a . l  the sampling areas 

throughout the year and generally constutito . * . >c ot the phytoplankton 

population. Accurate identification  of the specie; .his genus is  

d if f ic u lt  as Tetrabdron- 1ike stages occur in the l ife - , y. lea of Fediastnun. 

Hvdrodiotyon and Oo'v s t is , The species of th is  genus can ou * y be established 

i f  reproduction by autospces is  Imown to take place.

GCENEDBSMUB Meyen 1829

Recorded from the plankton of a l l  the sampled areas, Singularly the most
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numerous organism in Lake Kariba, frequently completely dominating the 

phytoplank^ jpulation. The coenobia of 2 and 4 cells only were recorded 

in  the lake a .pies. This genus is  mostly represented by Scenedesmus 

bi.juga. (Turn.) Lagerheim; other species recorded are:

S, dimornhus (Turp.) blitzing 

S. quadricauda (Turp.) de Brebisson 

S. bi.iuga var. alternans (Reinsch) Hansgirg 

S. onoliensls P. Richter.

ORUCIGIB Morren 1830

Recorded from a l l  the areas, but most numerous in  the Mwenda River mouth 

and Mwenda Basin.

PECTODICTYON Taft 1945

Rare genus recorded from the areas close to the shore in the Mwenda River 

mouth and Mujery uncleared areas in  August to October. Taft (1945) 

describes only One species of th is  genus from the United States (see 

Smith 1950),

MOUGBOTIA C,A, Agardh 1824

Occurs occasionally in a l l  the shoreward areas, being most frequent in the 

Sengwa River mouth. Recorded throughout the year. This genus was iden= 

tif ie d  from vegetative filaments only, as no reproductive structures were 

recorded (see Smith 1950). The filaments of Mougeotla may be confused 

with the smooth-walled filaments of Gonatogygon. In both cases the c e ll 

length is  many times greater than the width.



8PIR0GYRA Link J.820

Occurs as a benthic organism lin ing the bottoms of small rocky pools in 

the Mwenda River. 'Phis alga f ru its  in la te  spring (October to December) 

before the rains flu. »; the river out. Recorded from the plankton a t 

sta tions 1, 2 and 3 in tl.o Mwenda River mouth.. These are fragments of the 

benthic colonies from the Mwenda River, and soon disappear from the phyto= 

plankton.

CLOSTERIUM Nitzsch 1817

Occurs rarely  a t a l l  the sampling areas. Described by Smith (1950) as a 

genus frequently encountered in inland waters.

GONAxOZYOOM de Bary 1856

Frequently encountered a t a l l  sampling areas throughout the year -  pop= 

ulation reached a peak towards the end of the hot rainy period. I t  occurred 

most frequently a t Mujery (contributed 37,7$ of the to ta l population a t 

sta tion  5 in April 1972) and the Sengwa River mouth, Many species were 

noted, and the narrow, smooth-walled taxa occurred in  short chains. In the 

1 '•-he samples these taxa were very sim ilar to Mougeotia and Gonatonema 

Wittrock Jo/P (see West and Fritsch 1927). Occasionally large spinescent 

individuals occurred, The sligh t d ila tion  in  the v ic in ity  of the truncate 

apices of the filamentous ot,. "ies was often in d is tin c t.

SPlROTAEfriA de Brsbisson 1848

This genus was recorded only once from station  5 a t Mujery in April,



ARTHRODESEJS Ehrenberg 1B38

Recorded rarely  from the lake plankton at the Mwendp, .Basin (l5 m depth 

only) and. Mujery areas only. This genus was only recorded during the

rainy season.

MTH1DIUE Ehrenberg 1834

Recorded from a l l  the sampling areas, occurring most frequently a t Mujery 

in  the hot dry season (August to November). Main species was:

Xanthidium subtrilobium var. africanum (Schmidle) GrOnblad and Scott.

COSMARIUM Corda 1834

Recorded from a ll  the sampling areas, being fa ir ly  frequent in the Mwenda 

and Sengwa River mouths and a t Mujery, and occurring rarely  in the Mwenda 

River anu the Mwenda Basin, Generally contributed > 5 ,0 ^  to the to ta l 

algal populations, A large number of species represented th is genus (see 

Thomaason 1965).■

EUASTRim Ehrenberg 1852

This genus occurred a t a l l  the sampling areas throughout the year, being 

very rare in the Mwenda River. Many species represented th is genus, the 

most frequent being:

Bttas.trum denticulatum var. rectangulare Nest and West 

E. bidentaturn Naegeli.
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MICRASTERIAS Agardh 1827

Very rare ly  recorded from the Mwenda River mouth and Mujery throughout the 

year. The species recorded were:

Micraaterias rad iata  Hass 

M. radians Turner

M. amhoeiensis (Grtinblad and Scott) Thom.

M, truncata (Corda) Bred.

' ' "̂ TAURASTRUM Meyen 1829

Recorded very frequently at a l l  the sampling areas throughout the year, 

generally contributing >  5,0% of the to ta l population. .This genus was 

represented by a large number of species, each occurring rarely .

SPONDYLOSIim de Brebisson 1844

Recorded from the Sengwa River mouth and the Mujery area, and rare ly  from the 

Mwenda River mouth* I t  was absent in the Mwenda River and the Mwenda Basin. 

Most frequent in  the rainy season (November to A pril)* The plants occur 

sparingly in  samples rich  in  desmids (Smith 1950).

SPHAER0Z03MA Oorda 1835

A rare  genus recorded from the Mujery area in the cool season and in  the 

post-turnover algal bloom. This filamentous desmid is  associated with



samples r ir ,\  in desmids (Smith 1950)*

PHACUS Budardin 1841

A very rare  genus in  the lake samples, recorded from the Mwenda River, Sengwa 

River mouth and the Mujery area. These plants do not have the same prefer= 

ence for stagnant water as does Buglena, and seldom occur abundantly (Smith 

1950).

EUGLBNA Bhrenberg 1838

t rare ly  recorded taxon from the Mwenda River during the dry season when the 

river is  not flowing, and from the . jreward stations along the Mujery coast.

GYMN0D1NIUM (ste in) Kofoid and Swezy 1921 

Recorded very rare ly  from the Mwenda River system. .

GLENODHIUM (Bhrenb.) S .. ' ,.C3

A very rare  genus, _aaorded from the Mwenda River and the Mwenda and Sengwa 

River mouths.

PBRXDIN1BM Bhrenberg 1832

A very common genus in  the phytoplankton of Bake Kariba. Present in  a l l  the 

lake samples from a l l  areas throughout the year, Less abundant in  the s i l t -  

laden Mwenda River waters. Generally comprised less than 10$ of the pop= 

illation, being most abundant in the Mwenda and Sengwa River mouths (up to
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CERATIUM Schrank 1792

A very rare  genua, recorded from net samples of the post-turnover bloom.

Only species recorded was 0. hirudinella O.F.N.. Begg (l9G7^ recorded th is  

species as being common in net samples, though rare  in the M libisi basin. 

Probably less abundant a t present than before. Thomasson (1965) also re= 

corded Ceratium sn. from the net plankton in Lake Kariba.

TETRAEDRIELLA Pascher 1950

A frequently occurring plant from a l l  the areas except the Mwenda Basin 

throughout the year. The density of th is  plant was generally below 10^ of 

the algal population. There were probably only two species representing th is  

genus.

CENTRITR ACTUS Lemmermann 1900

A very rare  genus recorded from the Mujery area in  February only.

CENTRIC DIATOMS

The plants representing th is group of genera occurred in a l l  the sampling 

areas throughout the year,, Only three genera were recorded from the limited 

number of samples submitted for iden tification , namely Melosira. Attheva and 

Cyclotella. The f i r s t  often dominated the population, while Attheya was a very 

rare and delicate diatom which has not been recorded from Southern Africa to 

date, The species recorded were:

Attheya sn.

Cyclotella ktltzingiana Thawaites 

C. nseudostelliaera Hustedt

0 .  BP,



Meloaira diatana (Bhrenberg) Kttizing 

M. granulata (Bhrenberg) Haifa 

M. gfanulata var. angustissxma 0. MU3ler

PEIEATE DIATOMS

This group of plants was represented a t a l l  the sampling areas throughout the 

year. Prom the lim ited number of samples that were submitted for a systematic 

study,, eighteen genera and f if ty -s ix  species have so far been identified.

Many of these plants were extremely rare  in  the samples. The periphytic 

p o p u la t io n s  (attached to the submerged leaves of Salvinia molesta D .S. 

Mitchell) were generally dominated by Eunotl'a lU n a ru s , Synedra rumpens,

S , hIha and S . ulna var. danica, Oomphonema parvulum was very abundant, 

attached to tti te lla  st>. growing on the mud banVn of the Mwenda River pools. 

Achnanthes lanceolate (Brebisson) Grunow 

k . minutissima Kiltaing 

AnomoeoneiB exllia (Ktttzing) Cleve 

Galonels clevei (Lagerstedt) Cleve 

nvwhfll 1 a c-roaaeatriata 0. MUller 

C. kolbei Hustedt 

C. microcenhala Grunow 

C. tnrgida Gregory 

1 0, ventrlcosa Agardh 

Enithemia. sorex KUtzing 

Eunotia flexuosa (Brebisson) KUtzing 

B. lunarus. (Bhrenberg) Grunow 

B. neotinalis (KUtzing) Rabenhorst 

E ran illaria ninnata Bhrenberg 

p. vaucheriae (KUtzing) Boye Petersen
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Gomphonema braailiense Grunow 

G. gracile Biirenberg 

G. parvuliam (Kiltzing) Grunow 

G. B V .

Gyrosigma kUtzingii (Grunow) 01eve 

Navicula angusta Grunow 

N. cryptooenhala Kiltzing 

N. exiguiformis Hustedt 

iff, halophila ( Grunow') 01 eve 

N. pupula Kiltzing 

ft. ro s te lla ta  Kiltzing 

ft. seminuluni Grunow

ft. aubmolesta Hustedt amend. Archibald

ft. tenella  Brebisaon

ft. trldentu la  Krsske

ft. vltabunda Hustedt

ft. zanbnii Hus ted. t

'* • ^dium affine (Ehrenberg) Cleve

ftitzBchia aoicularls (Kiltzing) W. Smith

ft. amphibia Grunow

ft. confinla Hustedt

ft. epiphyticoides Hustedt

ft. g rac ilis  Hantzsoh

ft. intermedia Hanyzsch

ft. ktltztngiana Hilse

ft, ualea (Kiltzing) ft. Smith

ft, perpusilla Rabenhorst

ft. subsala Cholnocky
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Plnnul.aria interrupt a W. Smith

P. in terrup ts fo. ininutisaima Hustedt

P. mesolepta (Ehi'enberg) Smith

Rhizoaolenia eriensia H„L. Smith

Rho'palodia gihha (Ehrenberg) 0. Mttller

Stauroneis megrlmacensia (Grunov)) Woodhead et Tweed

S tirire lla  tenera Gregory

Svnedra aotla KUtzing

S. acu1' var. radians Hustedt

S. am-phlceuhala KUtzxng

S. rumuens KUtzing

S. ulna (Nitzsoh) Ehrehberg

S. ulna v a r. danioa Grunow.

MBR13M0PED1A Meyer, 1839

Recorded fa ir ly  frequently from a l l  the sampling a re a s ,  except in  the Mwenda 

River where i t  occurred rarely , Not abundant in  the samples (< 5,0^ of 

poyailation).

MICROCYSTIS Ktttzing 1833

Present a t a l l  the sampling areas, being most frequent in the Mujery area, due 

to very local eutrophioation by nutrien t release from dung and decaying grass„ 

The density of these organisms was generally low, except in the post-turn= 

over algal bloom when a large population was recorded.

PHORMIDITJM Kiltzing 1843

Recorded from a l l  the sampling areas throughout the year, being most frequent 

a t Mujery. This genus often completely dominated the phytoplankton. An
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accurate quantification of the population of Phormidium was occasionally 

d if f ic u lt  due to ind istinc t c e ll wall formation "between cells  of a filament.

SPIRULIM Turpin 1827

Occurred frequently in a l l  the lake areas. Ind istinct in the phytoplankton, 

never contributing more than 5»Q$ of the algae.

ANABMINA Bory 1822

Recorded frequently from a l l  samples throughout the year. This genus con? 

tributed significantly  to the phytoplarikton, often dominating the population. 

Present in the post-turnover algal bloom. Generally these organisms dominate 

ed the lake phytoplankton in  October, which coincided with the warming of 

the lake waters#
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