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Teble 16: Seasonal phytoplankton standing crop of the Sengwa Riyer mouth

(cells x 10°/1).
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relatively small siandard deviation values.

The algal samples of the Sengwa River mouth
contained large amownts of organic detritus
meking quantitative agsessment of the standing
cuop difficult. This material was the result

of the abundant floating aquatic macrophytes.

.§ Sempling Period -
;5 Mg | Oct | Dec. | Teb | Apr, Hean 3, E,
1| - - 0,55 | - - -

2 | - - 0,49 | = - -

5 {05 | = 1,24 | 0,25 | = 0,66 £ 0,52
4 {o,3m| 0,49 0,97} 0,26 0,78 | 0,57 L 0,20
5 {05 | 05| o091 o8| 1,5 | 0,69%0,48
6 | o566 | 2,55] 0,56 | 0,3 | 1,10 | 0,62% 0,28
7 | 055 | 0,75 | 0,46 | 0,55 0,57 £ 0,12

5.2,2.1.4 Mujery Offshore Aresa

The phytoplankton standing crop for the Mujery
offshore transects is illustrated in Table 17,

The total eell counte for the two transects for
five sampling periods showed good ¢orrelation

(r = 0,7494), The standing crops of the two
fransects were most similar in August (v = 0,6694)
and October (r = 0,9652), and showed & weak

corvelation in April (r = 0,4256). There was
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relatively small st. 1dard deviation values.

The algal samples of the Sengwa River mouth
contained large amounts of crgenic detritus
making quantitative assessment of the standing
crop difficult. This material was the result

of the abundant {lnating aquatic macrophytes.

( ?g}o;;lankton gtanding crop of the Sengwa River mouth.
cells x 107/1).

:g Sampling Period M S E
ﬁ Aug. | Oct. | Dec. | Teb | Apm ean, =
1 - < 0,55 - - -

2 | - -. 0,49 | = - -

3 Losol| - 1,24 | 0,23 | - 0,66 & 0,52
4 | o3| 0,49 | 0,97 | 0,26 | 0,78 | 0,57 X 0,29
5 | 0,55 | 0,9 | 0,961 0,28 | 1,5 | 0,69%0,48
6 | o561 053] 05| 0,5 | 1,0 | 0,62% 0,28
7| 055 | 0,75 | 046 0,55 0,57 £ 0,12

5,2,2,1.4 jery Offshore Area

The phytoplenkton standing crop for the Mujery
cffshore #ransects is illustrated in Table 17,
The total cell counts for the two transects for
five sampling periods ghowed good correlation

(r = 0,7494)., 'The standing crops of the two
transeots were most similar in August (r = 0,6694)
and October (v = 0,9652), and showed & weak

correlation in April (2 = 0,4256), There was
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‘

no correlaticn between the two transects iﬁ
December (r = -0,11%6), and a negative re=
lationship in February (r=-0,4563). There wad
a corrslation between the totel cell counts

and the photosynthetic pigments for all stations
for the two transects (r = 0,55%6). This
indicates that the algal populations were most
gtable in the cool to hot and afy period of

the year, but when the atmospherc became
ungtable, resulting in high winds (and thus
vave action) and ruain, the algal densities of
the two transect areas became dissimilar.

The slight negative correlation of algal
densities between the two transects in February
wag probably due to the rapid change in lake
level (see Pigure 7), which caused areas of the
Mujery plein to be flooded. Vast areas of rooted
submerged gquatic macrophytes were uprooted by
the wind; these {hca died, The water profile

at all 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
Light penetration into the water, and the low

nutrlent levels present.
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Table 17: Seasonal ph%toplankton standing crop for the Mujery transects
cells x 10

Sampling Period

Mean 3 .E. f
Aug, Oct, De¢, | Feb, Apr, Y

0,37 | 1,54 | 0,35 | 0,45 | 4,76 | 1,49 ¥ 1,89
0,92 | 0.8 | 0,78 | 0,34 | 0,88 | 0,75 % 2,7
0,40 | 4,38 | 0,37 { 0,29 | 0,78 | 1,24 T 1,76
1,00 | 4,7 | 0,58 | 1,79 | 0,46 | 1,72 1,79

o ~8tation

Transect 1
N

~

G,34 | 0,62 | 1,19 | 0,43 | 0,85 | 0,69 % 0,3 §
0,34 | 0,41 | 0,75 | 0,36 | 0,95 | 0,56 £ 0,27 | .
0,31 | 2,41 | 0,31 | 0,26 | 0,59 | 0,78 % 0,92
0,94 | 3,64 | 0,45 | 0,26 | 0,61 | 1,18 % 1,40

aansech 2

y
0 ~3 oW

Generally the phytoplankton densities remained

below 1,0 xlO6 célls/l, except on a few

B

cccasions when algal maxima were recorded at

i | the shoreward stations or the open water stations.,

In August both transects snowed low algal

A T e

;_ densities, The phytoplankton densities in i

October showed a decrease from stations 1 and

SESREH et o)

increase to stations 4 and 8, The plankton

¢
i

5 to atations 2 and 6 respectively, and then an E
;
I

§ ' maxima at statlions 3 and 4, und stations 7 and 8
were the result of ineresses in Phormidium sp,

This organism was extremely difficult to count

accurately, because of the indistinet cell walls

I g between cells, The count values for thess
i; ‘: .
H

gtations are therefore an underestimation of the

actual density of this organienm,
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The December sawples were generally quite low,
with the highest values being recorded from the

ghore gtations. The slightly high algal

[oedotibocNotodoah

this can be attributed (» « .irient release when

the lake level rose and :l!ooded the fringing
vege’t;ation (McLachlan 1971). The size of the
algal populs .on showed little chenge from
December to Februsry. 4 slight decrease in
standing crop from the shore to the open water
gtations for February was noted, with the
exception of the increase in slgal densiby at
station 4, which was caused by Anabaens sp,

A similar algal standing crop decrease from
shore to open water stations was recorded in

April, This pattern was not as clear in the

transect 1 as in transect 2. The

only phytoplankton maximum recorded during this

period was at station 1 when the pennate diaboms

dominated the gtanding crop.

The algal population density of transect 1

exhibited larger seasonal fluctuations than

transect 2, and was less nbtable. The

standard deviation for station 8 was lower bthan
those for transect 1, but pgreater than

the obher tranaoct 2 gtationg. The environ=

mental strespes on the algal populations of the

e s e i o
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uncleared areas was greater than on the cleared
area, This can be expected as the habitat was
more diverse, due to the presence of the dead

trees,

5:2.2,2 Vertical Variation

The seasonal depth distribution of the phytoplankton

standing crop for the Mwenda Basin is prusented in Table
18, The highest phytoplankton densities were recorded
during August when the water was thermally unstratified,

and in April when the thermocline was at ite strongest,

Table 18: Vertical distribugion of phytoplankbton standing crop for the Mwenda
Bagin (cslls ¥ 10

/1), High winds in October prevented water

samples being taken at depth,

Sample Sampliﬁg Period .
D?ﬁ§hr hug, Oct. | Dee. | Teb, Apr, Mean'SnE“
0 | 2,62 0,85 | 0,92 1,9 | 1,587 0,86
5 | 1,88 0,43 | 1,00 | 1,42 | 1,28 T 0,62
10 | 2,46 1,05 | 0,37 | 1,42 | 1,323 0,87 |
15 | 2,86 0,67 | 0,24 | 1,45 | 1,31 L 1,15

o0 | - 0,44 | 0,28 | 2,5 | 0,92 % 1,18
% | . 0,3 | 0,24 | 2,3 | 0,99 % 1,2
30 . 0,55 | 0,17 | 1,% | 0,66 L 0,55
» |- B e -

These algal maxima, which probably remain high throughout

the cool period of the year, indicate that temperatures

of & 28,0° C adversely affect the algel population, The .

algal densities ™ 1,4 x 106 cells/L were generally

LNy
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aggociated with photosynthetic pigment values of approx:=

imately 1,5 ug Pt/i. These algal populationa‘were composed

mainly of diatoms and green algae.

In December %he phytoplankton density had decreased although

the maximum photosynthetic pigment values were recorded
between 7 m and 22 m depth. This was due %o the algal

population being completely dominated by Scenedesmus bijues

(> 35,0% n. the population in all December samples).

By Tebruary the algal density had decreased still further,
with maximum values being recorded in the surface waters

(O m o 5 m depth), due to a dominance of Anabsena sp.
Surface water temperatures ranged between 28,0 and 29,0O C.
Thé 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 cells/1), A
plankton maximun was recorded from & 20 m to & 25 m depth

which was due to lncreased numbers of the diatom Melosira

granulata, and Tetraedriells sp. ‘This coineided with

decreased wabter temperatures above the thermocline, The

algel density then decreased at the thermocline and decreased

8till further below it. The majority of the algae below
the thermocline were probably organisms thet had sedimented

from the epilimnion to the hypolimnion., Most of tue
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organisms (mostly Melosira pranulata) were in a state of

#enescence with some chloroplast deterioration observed,

5.2.3 Generic Diversity

Two general characteristics of Lake Kariba phytoplankton are the
great variaty‘of species present (Appendix 18) and the relative
abundance of the Cyanophyceae, The first feature is illusgtrated by
& qualitative account based on net samples (Thomasson 1965), This
account gives an incorrect pleture ofithe actual population

composition, by excluding non-desmid phytoplankters. The present

‘ study has included all photog . athetically active cells, and classe

ified them into five major groupings (Chlorophyta, Pyrrhophyta,
Chrysophyta, Bacillariophyceae and Cyanophyta). . The taxonomic
identification 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 ﬁrackets are the

percentage of that texon in the wiole population of the sample,

5e2.3.1 Horizontal Variation

5.2,%.1.1 Hwenda River

The waters of the Mwenda River maintain a very
poor algal stending crop. This, and the high
suspended 8ilt load of the water, made the
quantification of the algal population im=

possible. The samples were ltherefore scanned

and an oocurrence table compiled (Table 19). fThe

plankton could be counted on two occasions ohly,
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Igble 19: The algal occurrence data for the Menda River. The numbers (1, 2,
3 and 4) in each column are the sampling gtations,

Algal Taxa

Aug,

Sampling Date

Oct,

Deec,

Teb,

Apr,

Chlorophyta

Budorina
Ulothrix
Pediastrum
Coelastrum
Schroederia
Kirachneriells
Tetraddron
Scenedesmus
Crucigina
Mougeotia
Spirogyra
Closterium
Gonatozygon
Xanthidium
Cosmarivm
Buasgtrum
Staurastrun
 Euglenophyta
Euglena
Phacus
Pyrrhophyta
Gymmod inium
Peridinium
Chrysophyta
Tetraedriells
Bacillariophyceace
Centric diatoms
Pennate diatoums
Cyanophyta
Merismopedia
Microcystis
Phormidium
Andbaena.
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when algal blooms developed at station 2 (Weir
Pool - Bowmaker's map, 1969). The first algal
bloom was recorded in Ahugust, toitally dominated
by Schroederia sp. (89,8 x 10 cells/1), and
the second in December when the population was

dominated by Pedisstrum clathratum end P, simplex

(mostly l6-celled orgenisms, 66,7% of the pop=

wlation), together with the centrie diatoms (17,9%

of the population - mostly Melosira granulata),
Microoystis sp. (occasional lumps) and Phormidium

sp. (8,7%),

The~diverslty of phytoplanikton geﬂerally showed
an increase from station 1 to station 3, then a
marked increase to station 4, where the most
diverse population was recorded in December. The
water in February, when the river was in flood,
sontuined no identifiable plankters at any of the.

gampling stations,

The most frequently occurring taxa present in
the Mwenda River were Schroederia sp. and the

pennate diatoms (mostly Gomphonema parvulum)

which were recorded al all the sampling stations.
The .oxt most frequent generas were Tetraddron,
Yoenedesmus, centrie diatoms (dominated by

Melosira), and Phormidium.
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5.2.3.1.2 Mwenda River Mouth

The phytoplanktoﬁ population of %he Mwenda Rivef
mouth is presented in Figure 28. The generic
diversity index (d) (Appendix 14), photosyithetic
pigments (Pt), and total algal cell counts (Tc)

have been included for comparison.

The algal population cor.osition of the Mwenda
River mouth showed both seasonal and spatial
variation during the period of investigation.
In August the population at station 1 was co-
dominated by ChloropHyta (Scenedemmus 11,7%),

pennate diatoms (28,2%) and Cyanophyceae

(Anabaena 28, %), At station 2 the Cyanophyceae -

were absent and the Chlorophyceae dominated the

population, The blue-green algae were apain

present at station 3, with the redt of the river

mouth having a similar population composition

as station 3, By October the diatoms had dige
appeared from the samples, except at ststions 6
and 7, This could have been caused by increas=
iné water temperatures and light penstration into
the water, which either eliminated the diatoms,
or caused them to be absent in the surface
waters, The riverine etations were dominated by
Scenedesmus (L 50,0%), with Peridinium (X 25,0%)
a8 the sub-dominant organism, The Arabaena

population inereased from station 4 (10,7%) to

e
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station 5 (28,4%), to stations 6 and 7 (¥ 77,08).
This situation could be due to the incidence of
very windy weather in October 1971, which caused
considerable vertical mixing throughout the water
profile, resulting in nutrients being released
from the bottom sediments, brought into the photic
zone, end then rapidly utilized by Anabsena,
These Anabaene-dominated populutions produced
gignificantly higher total cell counts than the
other stations with approximately the same photn=
synthetic pigment values, The generic diversity

index dropped, also due 1o 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
gtations 2 and 3% showed similar population .
compoaitions, with the more open water stations
being generically richer. No diatoms were

recorded from station 6,

The highest Pyrrhophyte populations weve recorded
from stations 1 wnd 2 in Pebruary (Peridinium

sp, 41,7%% and %0,0% respectively)., This can

be atiributed tn the Mwenda River being in flood
and imposing & congiderable stress on this

aquatic ecosystem (see 6.0 below)., The vest of
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the Mwenda River mouth was dominated by

Scenedesmus (i VO,Q%). In April Schroederia sp.

dominated stations 1 and 2 (&5, and 28,7
respectively), The distom population increased
from station 1 to station 4 (1%,3% %o 51,7%),
and then deoreasud to station 7 with a corres=
ponding inc.ease in Scenedesmus sp. (%,5% to

24, 4%) .

Generally the generic diversity of the Mﬁenda
River transect incrénsed from station 1 to
gtation 4, and theﬂ decreased to station 7
(Pigure 29). The maximum seasonal flux in
algal diversity occurred at stations 2, 6 and

the Mwenia Bagin (0 m). This indicates the

" zones of the highest algal population variations

and generic richness,

Sengwa River Mouth

The composition of thie phytoplankton population

of this area is illustrated in Figure 30, together

with the generic diversity index (d), photos
synthetic pigments (Pt), and total cell counts
(Te)., The horizontal extent of the "sudd" mat

hag also heen inoluded.

The phytoplankton population in August was

dr 'lnated by the Chlorophyta (>%5,0%) at all

I
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stations, with Scenedesmus being the dominant
organism (> %5,5%). At station 6 Anabaena
occurred as a sub-dominent, contributing 25,5%

¢f the population. By October the Anabaena

pqpulaﬁion had increaged sufficiently to

dominate the phytoplankton. At stations 4, 5

and 6 the population was dominated by Anabasna

(> 43,0%) with Scenedesmus as the sub-dominant
(between 12,0% and 17,0%). At station 7 the
popilation was co-dominated by the blue-green
26,5%)‘ This increase in the blue-green algae

in Oatober .an be attributed to the increased
gsurface water temperatures and lighl penetration
into the water. The algal population in December
except for statidn‘l, which comprised mainly
centric diatoms (Melosirve 65,6%), and Schroederia

(%2,2%). Tetraedr;ella and a few pernate diatoms

were recorded from this station, hence the low
generic diversity index (d = 1,12). The phyto=
plankton population composition at station 1

war probably the result of a high suspended silt
load in the water, and the low level of plant
nutrients. The presence‘of blue~green algae

was less gignificant in February. Stabion 3 was
dominated by Scenedesmus (%1,9%), while station 4

vas co-dominated by centric diatoms (19,3%),
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Anabaena (17,6%) and Coelastrum (17,8%). At
station 5 the population was dominated by
Peridinium (27,9%), and at station 6 by Ansbaena
{21,9%), Scenedesmus (14,6%) and Peridinium
(14,0%). The Sengwe Bay sample (station 7)

gtill consisted mainly of Anabaena (42,7%).

In April the algal population at sfation 4
consigted predominantly of diatoms (35,1%),

Anabsena (16,4%) and Tetrasdron (14,47); station

5 was dominated by Anabaena (36,4%), and station

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

from station 7, due to extr.s ly rough weather

on the open lake,

The mean generic¢ richness for the Sengwa River
wouth is illustrated in Figure 31. The values
for stations 1 and 2 have no standard deviations
calculated hecause only one sample was counted,
There was & general decreasse in species richnese
from the more riverine stations (2 and 5 -
disregarding station 1) to station 5, and there=
after a slight increase. ™he stability of the
population appears to decrease from station 3

to station 7, which suggests that the phyto=
plankton population was more diverse toward the
open lake than in the sheltered riverine areas,

The Salvinia mat alsn had an effect on the
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euplankton population, tte exact nature of

which is not completely understood.

5.2.%.1,4 Mujery Offshore Area

The sessgonal variation in algal population
composition for the iwo Mujery offsghore trans=
ects is illw reted in Figure 32. TFor conven=
ience transect 1 will be discussed

separately from transect 2 and then a

comparison drawn between the two.

The phytoplankton population of

tyansect 1 showed a reciprocal relationship
between the Chlorophyta (mainly Scenedesmus)

and Cyanophyta (Anabsena) in August, In October
the algal population along the iransect was
completely dominated by the Cysnuphyta (> %5,4%
Ansbaena for statioms 1, 2 and %, and 78, 7%
Phormidium sp, for station 4). The blue-green
algae-dominsied populations were manifestes by
higher photosynthetile pigment values and total
cell counts from station 1 to ata sv 4, except
at gtation ? where the pennate diatoms contributed

26,7 of the population,

In December & recripocal relationship between
the diatoms and blue-green algae was svident, The

pennate diatom population decreassed from stsiion
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1 (42,4%) to station 4 (14,74), while the blue-
greens increased from 5,7 at station 1 to
50,9% at station 4 (Phormidium 27,6% and Anabaena
23,7%6). The green algae also contributed
significantly, dominating the po.ulation at
gtations 2 and 3, The blue-green domination at
station 4 caused a marked reduction in the
generic diversity index,

In February the algal population was dominated by
the Chlorophyta Qith station 2 being dominated
by Peridinium (%%,1%) and station 4 co~dominated
by the green algae (Mougeotis 16,9%) and the
blue-green algae (Anabaena 33,3%)0 Again this
inerease in blue-green algae caused a drop in
the generic diversity index and an inerease in
the total cell count, with little change in the
photosynthetic pigment value., The population
composition in April was very similar to that
of the December sample. 4 decrease in the
diatoms was evident from station 1 to station 4y
with an inorease in the Chlorophyta from station
L to station ¥; the latter group then decreaged,
with the Pyrrhophyta and Chrysophyta inereasing
glightly. The Cyanophyta did not contribute
gipnificantly to the plankton, The sharp dxop
in algal density from stabtion 1 to station 2

regulted in the chavacterigtic decrease in

e kS g A48 55
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photosynthetic pigment values and the diversity
index, except for the slight increase in Anabaena

at stations 3 and 4,

The phytoplankton population fluctuations of transech

2 stations gshowed a close similarity to

the trangect 1 arca, A reciprocal relation=
ship was present between the Chlorophyta (mainly
Scenedesmus) and the Cyanophyta (mainly Anabasna)
in August, The algal density was fairly constant
at this time along the transect, except thatb

the diversity index increased markedly at
gtation 2 due %o & number of desmid genera being
present (Closterium, Arthrodesmus, Micrasterias,

Y

Staurodesmus and Spondylosium), contributing to

> 1,0% of the total population,

In Qctober the percentage of blue-green algae
increased from station 5 to station 8 with a
corresponding reduction in the green algae,

At station 5 the population was dominated by

Scenedesmug (21,5%) with Perdidinium (15,9%)

and the pennate diatoms as wub~dominants.
Trom ptation 6 to station 8 the percentages of
Pyrrhophyta, Chrysophyta and Baeillariophyceae
remained fairly conetant. The Sgenedesmus |
population decreased from 61,5%at station 5

to 14,7 at station 8, The blue-green population

B e

i o T e A L R e S

o i e




et - i 2 e - et = 2 o . s N . AR e T B AN B3y AR, e o T e - e Bl a3t o o L oS AL S 1 e - Nk R L LB el

i e L o e S it il D e e L

. .,qom.m.ﬂmmaoo 07 PSPATOUT aIB (9]) S3UNOD [[90 [B30% PUB (19d) syueustd orgsyjufsoqoyd ©(p) LJISIBATE JTI8Usy

. i.m.ummoqmbm ¢ JseoodydoTIeI[I08g ¢ =Z](suogerp snuty) eidydosirgy ¢ KJesfudogaziy ¢ [ [s3fydodory; sumopyeaag
woTseIndod TE3T® oUf 93BOTPUT SWMTOD TBOT]I0A oy *Sq00sueiq afoysijo Lrofny sya zo L9TsisaTp uopiuerdondnd ToUosSEag I0f BABSLf
: dy ‘Rrenigzy “jaquiao2g 1240320 ‘1snbny

g L 9 s 8 L 9 § -8 L 9 § 8 L 9 s
‘ m

]

8 L

LA

i :
i % = 55
. H m m & . -
2 . I 122
N S B = T 3 R 0 I i B 8 =] 105
2 13 N OB s B =0 N B B N O I e =
Wu [ £ ZM = o o4 ot - g B - = % ok
m = Ww 5 B = B % N o S B o N I T 2 I I B =x B

=O=gT e | -

0
|
!

'
m N
1
w

ol
0N
i
)]

124
T
™
o
shet
.

(12}

.

sairamyasnns)

v o

Z ot
7k Tl
% 2 B
- w g M P
9B B B B A E m
i 5 B I o SN S I & = Jooy
—e—

b

%
+
A
I =
]
s

i

[12]

i ,
o ~ W,

S PR A G ea el PR




VR FIIIN

EW

PITWEEES o=

125

increased from 14,7% at station 5 to 70,54 at
station 8 (stations 5 and 7 were dominate. hy
Ansbaena, station 6 co-dominated by Anabaena
and Phormidium, and station & by Phormidium,
similar to transect 1 ). The Anabacna
population at station 7 ...sed an increasse in
the diversity index, photc’ ynthetic pigments

and total cell counts; .+ Puormidium population

at station 8 caused a denrw «.@ in the above three

parametors.

By December the Cyanophy . woapletely dominated
the algae at station 5 (Fhe.midium 51,8%), and at
stations 6, 7 and 8 the pi : slankton wag co-
dominated by Chlorophyis, i1 .e diatoms and
blue-greens (approximatel. 4, 24% and 29%
vrespectively)ﬁ In February tic .aytoplankton
population at station » was -~ ged mainly of
Chlorophyta (46,6%) and %s.s. . i~ hrceae (peﬁnate
diatums 27,6%). A% stuiics . the ween algae

and diatoms were legs sigrifi.-F hesause the
Pyx;rhOphy‘ca and Chrysophyta popui '~ 3 had
ineressed; and the population at station 7 was

cu dominuted by Peridinium (28,%%), pennate

diatoms 732,1%) nnd Ansbaena (16,0%). Station B

wag domineted by the Chlorophyta with no single
genue dominant., There wag a low generic diversity

at station 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
station 5 to 21,0% at station 8. The percentage
of Chlorophytae increased from station 5 (21,5%)

to station 6 (40,6%) to station 8 (46,3%)[ with
Scenedesmus contributing 6,6% at station 5 and

22,6% at station 8. The high generic diversity

index at station 7 was the result of & rich

desuid population (Arthrodesmus, Xanthidium,

Buagtrum and Spondylosium).

Generally the generic diversity showed a slight
increase from the shdreward stations (1 and 5)
to stations 3 and 7, thereafter decreasing to
the cpen water in transect 1 { as seen
population stability increased from the shore o
*he open water in the uncleared area (as seen
from the decreaging standard deviations in

Tigure 33).

Tpansect 1 ghowed a gimilar inorease in

ptabllity from the shore to station 6, then the
gtability decreased due on the one hand to

slgal populations of many vare organisms (e.g.
desmids) that contwibuted minimelly to the algal

dengity, and on the other to populations cons
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. taining only a few genera dominating the phyto=
plankton (e.g. the Anabaena-pennate diatom-
Peridinium associatior at station 7 in February,
where only 10 genera were renorded in the

population in relation to more than 15 in the

other samples for the same period).

5.2.%5.2 Yerticel Variation

The vertical distribution of phytoplankton showed cons=
giderable variation in time aud gpace 1in the Mwenda Basin
(Figure 34)¢ The Chlorophyta dominated the populaticn atb
the suiface‘in August (Scenedesmus 45,1%), At 5 m depth
the distoms increased from 20,0% to 48,5% (Melosira 26,7,
pennate diatoms 21,9%), and at 10 m the blue-green algae
had increased to co-dominate the phytoplankton with the
Chlorophyte (Anabaenn 24,5% and Scenedesmus 30,9%).

A similar poﬁulation composition was present at 15 m depth,
At this time the photosynthetic plgments showed a reciprocal

relationship with total cell counts, which can be attributed

to the flux ia the diatom end blue-green algal populations,

Extremely bad weather conditions or the lake in October
prevented the collection of any samples in the Mwenda

Basgin,

The vertical distribution of the phytoplankton population
in December showed only very alight changes from the

sufface to 30 m depth, Scenodesmug being dominant
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(> 40,00 except at 30 m where the pennate diatoms increased
trom & 10,0% to 22,4%). The Pyrrhophyta and Chrysophyta
were present in all the samples but never contributed

more than 10% to the phytoplankton population. The toinl
cell counts and phofosynthetic pigments showed a closge
relationship with depth, and each remainéd faifly congtant

with depth,

Tn Pebruary the surface waters (O m to 5 m lsyer) were
completely dominated by the Cyanophyta (Ansbaena 5%,00%) .

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

with sub-dominants of Schroederia (15,1%) and pennate
diatoms (17,6%). Below this 10 m level the blue-green
aléae wera almost completely absent, with the transitional
zone at 15 m where the population was dominated by the

Chlorophyta (Scene’ wums 24,6% and Coelastrum 13,4%).

Trom 15 m to 30 m . ~nyloplankton was dominated‘by the
dtatoms (25,04 to £4,5,6 vespectively). The algal density
and photosynthetic pigment fluctuations with depth were

fairly congtant.

The phytoplankton in April also showed very small fluctus
ations through the water profile, In the surface 5 m of
the water column the algal population was co-dominated by
the Chlorophyta and Bacillariophyceas, With depth, the
diatoms became more important in the population until they
were completely dominant at %% m. Melosira was the only

taxon which contributed significantly to the algal
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(> 40,0% except *. %0 m where the penmate diatoms increased
from & 10,0% to o .,4%). The Pyrrhophyta and Chrysophyta
were present in all the semples but never contributed

more than 10% to the .phytoplankton population, The total
cell vounts and photosynthetic pigmenty showed a close
relationship with depth, and sach remained fairly constant

with depth,

In Pebruary the surface waters (0 m tu 5 m layer) were
completely dominated by the Cyenophyta (Ana' @ 5%3,00) .
The 10 m sample was also dominated by Anabaena (40,5%)

o e et s

with eub-dominents of Schroederia (15,1%) and pennate

~ diatoms (17,6%). Below this 10 m level the blue-green
algae were almont completelﬁr absent, with the transitional
zone &t 15 m where the population was dominated by fhe
Chlorophyta (Scenedesmus 24,6% and ngp_j:g_s}j:;gu__xl; 13,4%).
From 15 m to 30 m the phytoplankton was demina'bed by the
diatoms (25,0% to 64,0% respectively). The algal density
and photosynthetic pigment fluctuatlons with depth were

fairly conatant,

The phytoplankton in April also showed very smell fluctus
ations through fthe water profile. In the surface 5 m of
‘the water column ‘the algal population wag co-dominated by
the Chlorophyta and Bacillariophyceae. With depth, the
diatoms became more importent in the population until they
were completely dominant at %5 m, Melosira was the only

taxon which contributed significantly to the algal
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' ﬁf . population at this time. The algal density showed a 21
i & maximum between 20 m and 25 m, and decreased markedly to é
1) ¢ b
; 3; the deeper waters, The photosynthetic pigments showed
¥ ;‘;\4
f gf almost no change from O m to 30 m.
i 3 E
3. : ::4
g §§ ' ‘ A plot of the mean generit diversity indices of the Mwenda § 
] Bagin (Pigure 35) show.. that the algal diversity was E,
8] g
. i} groatest in the top 5 m, at 15'm and below 20 m dv .th of p
,9 il Z
b | the water proiile. B
: , L
) f‘\(
! " _ 5.2.4 Diabom Populations 2
.
f ;j The diatoms contributed sognificantly to the total phytoplankton 3
‘Ai :t : 3 ‘}
%‘ g population of Lake Kariba, therefore selected samples were sent to j' *wj
g ‘ ?f‘
B ol Dr. F.R. Schoeman for detalled taxonomic classification (mee :
e 2! f E
& A Appendiz 18). 5 !
| ! B
i ' The main aim of this detailed diatom analysis was to furnish ;‘ %
5 ' , ‘ SRR B )
- information on the planktonic diatom flora of Lake Kariba in %l !
S i y
bé general, and to see what periphyﬁib'species golonized the submerged if
i ‘ L
‘f Salvinia leaves, as well ag the perivhyton from the Mwe:da River. b
g ]
! g The results are presented in Table 20. i
‘; . L )
| P ':
% ; . .}’ i
; These sanmples were selected from three different habitat types: |
i L
3 ?
§ a) net hauls of euplankton g,
i b) microfiltered samples of the euplankton, and |
,; : 4
1 . ; ’ .
s | o) periphytic diatoms attached to Nitella sp. and Salvinia

v leaves,

These samples were collected betwesn May and July 1972, The

T
R T L SIS L 5 N




AL 1o S S i e B

o il - £t e i ety it s e 4 45 b o ' L e e im0 - il

L o b L L L L i e i i o e L el S i

]
o3
o]
a
Feal
o]
=
o
E
=
o]
Es
35
4
5o
4
T~ o
—
o
]
O
I=1
=
o
<
[y
o
k=1
»
[
£
-3

132
3
)

The horizontal lines are the standard deviations.,

Pigure 35: Mean generic diversity
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Table 20 : List of diatom species occurrences f:rm selected samples from

Lake Kariba,
(Sample 127 -
. Sample 173 ~
Eample 166 -
LSample 131 -
Sample 123 -
Sample 87 -

Net

Pori. ) Sample 91 -

phyton Sample 170 -

Sample 146 -

bisi
F:‘thered{Sample J51 -

-.

Sampling sites are as v lows:

Mwenda River mouth, ne¢ i, June 1972

Mujery area, net haul, .y 1972

Sengwa River mouth, net haul, July 1672

Mlibizi River mouth, net haul, June 1972

Mwenda River, periphyton on Nitella sp,, June 1972
Mwenda River mouth, periphyton on Salvinia 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, filtered sample, April 1972,

CENTRIC DIATONS
Attheya ep.

Pl e
Cyclotella kiitzinglena
C. pseudoatelligera

C. 8p.

Melogira distans

M. granulata

M. granvlata var,
angustissima

PENNATE DIATOMS

Acshnanthes lanceolata
A, minutissima

Anomoeonelis exilis

Caloneis clevel

Cymbella grossestriata

C. kolbei

C. miecrocephals
C. turgida

0. ventricosa

Epithemia sorex

Burotia flexuvsa
B, lunaris
B, pectinalis

Tragilleria pirnata
F. vaucheriae

Gomphonema brasiliense

G, gracile
G. rparvulum

G BDs

#

Sample Number i
127 1173 1166 1131 1123 | 87 | 91] 170 ] 146 | 751
%
x
z | x x
z
x
XXX | NGX | XXX | XXX ‘ b4
XXX | XXX | XXX | XXT x | x
1
z x | x x
x x | x x
X
x
x
X
‘ x
b4 X
x
pd
x
% xxx| x
x
w2
XAXX
X
x| x| x
xxxx| x | ¥ x| %
%
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Table 20 (continued): List of diatom species occurrences from selected samples

134

frqm Lake Kariba,

Gyrosigna kitzingii

Navicula angusta
N. cryptocephalia
N. exiguiformis
N. halophila

N. pupula

N., rogtellata
N. seminulum

N. gubmolegta
N. tenella

N. tridentula
N. vitabunda -

- N. zanonii

Neidium affine

Nitzschia acicularis
N. amphibia

N. confinis

N. epiphyticoides
N. gracilis

N. intermedia

N. kiitzingiana

N. palea

N, perpusilla

o Subsala
Pinrularia interrupta
P. interrupta fo.

» minutissing

P, mesolepta

Rhizosolenia eriensis
Rhopalodia gibba

Stauroneis merrimacensis

Surirella tenera

Synedra acus

S. acug var, radiane
S, amphicephala

8, rimpens

P, ulna

S, uine var, danieca

127

173

166

Sample Number

131

1231 87

91 |170

146

J51

MM

X

CXX

XXX
XXX

TXXX|

XRX
XX

XXXX

§ MM ORIH NN MK N R N

H N H ﬁ MoW M §

N

L

»

XXz

Numbexr of species
Number of genera present

w3

13

12

43
14

wexx - Dominant
xrx = Co-dominant
xx = Sub-dominant
x « Present
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limitation of this species list is appreciuted, in view of the

few samples studied.

Net haul samples were dominated by Melosira; this was often the
cage in the filtered and counted lske samples., The dominance by
this genus was due to two main factors, Iiratly, the samples wére
collected shortly after the post turnover algal bloom had developed
and, secondly, because this genus is a filamentous centric diatom
and was caught up by the net, A few incidental species were also
recorded, but many more were lost through the relatively large

pores of the net.

The periphyton attached to Nitella sampled from the Mwenda River

was completely dominated by Gomphonema parvulum with a few incidental

species being recorded.

The major element of the diatom flora attached to the submerged
leaves of Salvinia in the lower reaches of the lake (Mlibizi area)

was the genus Synedra (Synedra rumpens, S. ulng, 8. wlna var, danica).

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

with;§xgedra rurpens, The dominant elements of the perdirhyton
were also present in the euplankton, but occurred rarely. The
reverse car sometimes be Lrue, when planktonic forms are caught

up in the periphyton,

The true cohylexity of the euplanktonic Bacillariophyceac was
evident from sample J51, which contained 14 genera and 4% gpecies.

The dominance of this sample i. not a true reflection of the lake

A T e e e e A e L S e S S e e

ety Pt b i

[ES—

P

=gl e e s e

e e g e bt et it e




e, -
et L it i

135

limitation of this species list .s appreciated, in view of the

few samples studied.

Net haul samples were dominated by Melosira; this was often the
cage in the filtered and counted lake samples., The dominance by
this genus was due to two main factors, Firstly, the samples were
collected shortly after the post turnover algal bloom had developed
and, secondly, because this genus is a filamentous centric diatom
and was caught up by *the net. A few incidental species vere also
recorded, but many more were lost through the relatively large

pores of the netb.

The periphyton attached to Nitella sampled from yi- Mwenda River

was completely dominated by Gomphonema parvulum with a few incidental

species being recorded,

The major element of the diatom flora attached to the suw. nged

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

was the genus Synedra (Synedra rumpens, S. ulna, $. ulna var. danica).

In the Sengwa River mouth Bunoria runarip occurred as a co-dominant

with Synedra rumpeng, The dorinané slements of the periprhyton

wers also present in the euplankton, but oceurred rarely. The
reverse can sometimes be true, wher planktonic forms are caught

up in the periphyton,

The true complexity of the euplanktonic Bacillariophyceae was
evident from sample J51, which contained 14 geners and 43 species.

The dominance of this sample is not a true reflection of the lake
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o o whole, as iremendous population fluxes occurred. As wag the
cage with many of the lake samples counted, the diatom populations
were generally dominated by one or two species, with several sub-
dominants and a large number of rare species present., This vas
equally true for the Desmidiaceae, although rarely did one species

dominate the population.

These resulis will serve as a tentative list of diatom species
present in Lake Kariba, and it is hoped that it will be supplemented

in the near future.

Gensrie Frequency

The frequency with which the algal genera occurred in the plankton
sang .0 ¥as détermined according to Raunkiaer's law of frequencies,
and the typical J-shaped curve plotted as seen in TFigure 56
{togendix 15) (Raunkiser 1934, as shown in Kershaw 1964). The
ive percentage frequency classes used were 1 =0 - 20, 2 =21 - 40,
%= 41 = 60, 4 = 6L - 80, and 5 = 81 - 100. The number of genera
present in each class falls from class 1 to class 4, 'Thig is
expected as there are many more rare generd than common ones, but
the increase in the fifth clars is unexpected and, as CGreg-Smith
(1964) states, 'It has played & notorious part in some attempts
at definitio. of plant asscciations'. According to Kershaw,

The incresse in class 5 reflects the theorebical

infinite runge of density and contrasts with the

more strictly defined limite of classes 1, 2, 3

and 4, 'The fifth class hag a possible density

range greatly exseeding that occurring in the re=

madinder of the frequency clagses 1 - 4, Accordingly,

many more species fall into thle class, despite the

general tendency for 'common' species to be relative=
ly few is number in a conmunity. ‘
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This percentage frequency analysis was thus used to separate out

the important #" «l genera of the sampling areas.

These genera are commonly encountered in the lake samples, but are
not necessarily the most dense in the individusl samples (e‘gq
Steuragtrum occurred in 80,9% of all 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 hend,

Scenedesmis and Schroederia occurred il 88,25 add 95,2k of the

gamples respectively, end dcmina’cegl the plenkton density in meny

cases,

The genera occurring in clagses 1, 2 and 3 were of little ecological
significance to the biomass ag & whole, ald only the genera in

clasges 4 and 5 were significant. The most important taxa were

Senroederia, Scenedesmus, pennate diatoms, Ansbaena and the centriz

diatoms, The genera Tetraddron, Peridinium, Tetraedriella and

Staurastrum occurred frequently but did not contribute significantly
to the phytoplankton standing crop. Generally, the rest of the
genera were more of taxonomic significance than of ecological

importance,

Pogt Turnover Algal Bloom

The annual phytoplankton bloon in Lake Kariba has been described
by Mitehell (1970) as the "Microeystis bloom". A serdes of net.
havl samples from the Mlitiwi River mouth to the Mwenda Basin

indicated that the bloom was eomposed of:
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Microcy§§i§
Ansbaena 5 abundant

Synedra

Staurastrun
Peridinium > frequent
Budorina

Gonatozygon

Ceratium

Desmidium
Volvox 4 rare
Buastrum

Sphaerozosma

s Hoe———

o/

Due to the large veristion in the population nciween samples, thg
recorded genera were arranged into the ahcve order. Generally,

but not in all cases, the population was dominated by the Cyanophyta
and the Bacillariophyceae, with the Chlorophyta being less import=

ant, but being represented by many taxa,

Mitchell (1970) has indicated that the thermal strétificatiﬁn of
Lake Kariba begins bresking down in the shallowest part of the old
Zambezi River bed, i.», near the point of inflow of the Zambezi
River into the lake, Thermal destratification does not occur in
the whole luke at the sw  time, but proceeds iowards the dam wall,
This is because th- inewmoeline, when at its sirurgest, glopes

down towards the Jam wall where it is generally ab ita deepest.

Onece the process of lake tiwnover bepins, plant nutrients are brought
from the hypolimnion into the euphotic zone, and rapidly utilized

¥ the algae, producing the typicsl annual bloom. This sudden
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increase in phytomass begins appearing approximately two weeks
after turnover at any point (Pers. obs,). The bloom develops to
the point where shading causes the gas~vacuolated blue-green algae
to float to the surface to form a scum, which is typical of a
entrophic water body. Once the algae have utilized the available
nutrients and the population starts senescing, toxic compuunds are
released into the water which cause gastric problems in thr humans
inhabiting the lake shore. The origin of this toxin 1s probably

due to Microcystis and Anabaena, as these effects are gimilar to

those experienced by the inhabitants of the catchment area of the

Hartbeespoort Dam (Toerien 1974).

The bloom appears to 1as£ for about & month and then rapidly
disappears (Pers. obs.). The time periods invloved in the form=
gtion and disappearanc: of tre bloom algae vary greatly from place
to place, so a detailed study will be required agcertain the

dynemics in time and space of this annual event.
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6 RIVER FLOODING

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

"~ sometimes at very high concenfrations, e.g., eroding flood waters; Considerahle

quantities of such solid matbter are derived either from natural processés of
e?osion, or by man's activiiy on tr+ land, Some iaters, according to Brown
(1960) can conﬁain up to several hundred grams per litre of suspended solid
maferisl. There is little doubt that such conditions can have a destructive
effect on the primary producers and subsequent fish production, Alabaster
(1972) has indicated that this suspended matter can produce direct harmful
effects on the normal maintenanne of fish and their eggs and larvae. Abnormal=
ities have also been noticed in ‘ish behaviour, breeding, feeding and movement
patterns. The direct effects of suspended silt on the invertebrate fauna in
South African étraamﬂ have been detrimental to both species composition and
population dynamics (Chutter 1969). Chutter (1969) has further shown thet
séme animals are particularly sensitive to silt abrasion. Meny algal taxa
with unthickened walls e.g. unicellular green flagellates and non-flagellates,
are also subject to cell destruction by silt abrasion. The indirect effect of
this particulate matter on freshwater fauna is a reduction in food supply ei*.:
Y] t6 decreased productivity of algac, caused by light atbenuation, or de=
creased zooplankton production, The algal production throughouf the water
profile will decrease with depth - productivity cloger to the surface where

light conditions still remain favourable, remeins high.

The suspended solids of geological origin of the Mwenda River are esgentially
inert and unlikely to affect the dissolved vxygen concentration, as they
contain only small amounts of oxidizable organic material, Consequently they
affect the primary production due to light penetration into the water body and

also the selective scattering of this light., Surface biomass (photosynthetic
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pigment) is, however, incressed due to the nutrients brought into the leke

by the flood waters,

6.1 PHYSICAL-CHEMICAL EFFECTS

The flow characteristics of the flood waters entering the lake depend ca
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 gilt load. The temperatvre and dissolved oxygen depth

profile diagrams for stations 1, 3 and 6 are presented in Figure 37.

The initial spate entered the lake at approximately 24,5o 0, initielly
undercutting the warm leke 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 1) downstream, At the point of
inflow the river water ieduce& its flow rate due to friction with the
lake water, thus allowing a large proportion of the silt load to sediment

out; this also acted in reducing the water density.

During the flood period (16th to 23rd Februsry) the river water flowed
along the 'riginal river bed; displacing existing bottom waters (oxygen
deficient) downstream, but for a short distance only. The rive  afer
then flowed along a comparable density level and merged with the lake
water, resulting in interflow (Bowmaker 1968). From data recorded at
station 6 it is wlikely that this particular flood maintained flow
along the 0ld river bed much bayond station 3. The low 6xygen values
recorded in the bottom waters at station 6 indicate a diéplacement of
dense deoxygenated Eottom.water from upstream and not the original flood

waters (Figure %7). The poor oxygen conditions were also‘dus to bottom

et o e AR, e A T e A e 1t g o i

e A i AT




EIRT ST TSR

L

e AN, A e e A A T R T I T T e T e
2 E LRy

ek e T T o Ay

T i

. O T S SYC
o R e e 5 e i e e o e e e e e k.

waters moving over the sediment surface and resuspending the blngenic
sediment which effectively created a high biological oxygen demand.

No hydrogen sulphide was recorded in these deoxygenated waters (smell

test). The temperature, dissolved oxygen and light penetration character=

iatics of the lake water mass soon re-egtablished after the flood oceurred

with the exception of atation 1. This is probably the effect of local
climatic conditions on the shallow (3,5 m) water body as the loeal

atmigpheric circulation again stabilized, and the land temperature rose,

The horizontal extent of surface-suspended silt is shown in Figure 38.
This indicates that the flood wabers only influenced the phytomass (as
a result of light atbenuation) up to otation 4 and not beyond., The
reduction in light penetration was delayed at station 1 at thé onset of
floods while the cold dense spate undercut the lake water. At stations
3 and 6 the increassd turbidity was ﬁore apparent on the 17th February,
being the effect of suspended snlid material and irureased productivity
at station 3, and increused productivity only at station 6. The pre=
cipitatidn of so0lid particles into the lake waters will prohabl- have a
significant effect on the light penetration, the effect of which is

difficult to quantify (Grove 1972).

Thie scattering of light by the suspended silt material of the flood
waters in contrast to open lake waters can be seen in Figure 39. The
penetration of all wavelengths of the visible spectrum is markedly
inflﬁenced by the silt load, showing decreasing attenuation from short
to long wavelength radiation. The wavelengths of light utilized by the
primary producers are significently affected, as can be seen from the

photosynthetic pigment data in Figure 40.
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Figure 38: The distribution of suspended silt in the surface waters of the
Mwenda River mouth after flooding. The sampling stations are noted

above each point.
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Figure %9: The effect of suspended silt load dn the penetration of wifferent
wavelengths of ligh’ through the flood waters of the Mwenda River.
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Total Photosynthetic Pigrnent (ugPt/l).

K 2 3 4 5

Station 3.

Station 6,

Figure 40: The variation of total photosynthetie pigment (ng Pt/1) with depth

for three stations in the Mwends River mouth during the flood in

Pebruary 1972, (14,2,72 sample meof)e 8nd 17.2.72 pample =0 )
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The water transparency (see Figure 38) decreased with the introduction
of the flood waters, The puytomass data indicates that the water
trangparency was decreased (depth of vigibility decreased) not only by
the silt load at stations 1 and 3, but also by an increase in the surface

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

marked reduction in subsurface production at stations 1 and 3, but not so -

at station 6, Here productivity decreased from the surface t6 1 m,
thereafter increusing in the characteristic menner with depth. Prior to |
flonding, stative 3 showed a decrease in production from the surface to

1 m, theéveafter increasing with dopth as in station 6., Therefore stafion
3 occurs in the transition zone between the waters influenced by water

flooding and the open bay water (Figure 38).

PHYTOPLANKTON

The phytoplenkton of the Mwenda River mouth is hitherto unknown except
for a brief study on Lake Kariba by Thomasson in 1965. The relative
number of phytoplankton species increases from station 1 to 6. The main

primary producers at station 1 were Palmellsa sp., Endorina elerans and the

diatoms Synedra ulna end Melogira granulata. Station % exhibited

dominant genera such as Volvox areus, Melosira granulats and Spirogyra sp.

with frequent occurretnce of Staursstrum spp., Cosmerium spp. and

Peridinium ¢p. The species diversity of the desmide was high, but their

contribution to the population was amall - many species were recognized

but the total number of cells/l was low,

Spirogyra is not a true plankionic alga, but ocowrred as a free~floating
organism when the flood waters scoured the benthic ¢olouies from the rocks

upstrean, The filamente were broken into shert lenmgths 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

after the river subsided, The diatom Gomphonema parvulum occurred

periphytically on Mitella sp, which grows on the gand slopes of the
pools upstream. The flood waters also sarried large numbers of these

organisms into the lake. The algas recorded at stations 1 and 3 were

subject to severe silt abrasion., The diatom Melosirs granulata was
often broken into two separate valves; deémids showed gilt abrasion on
the cell walls and the two semicells were often broken apart, The
dinoflagellates showed very indiétinct cell wall plates. The Volvocactae

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

of the whole, Daughter colonies of Volvox areus were seldom recorded.

At Btation 6 1o generic dominance was apparent as the community exhibited
a mature structure, according to Margalef's (1968) classification., The
genera present here were the diatoms Synedra sp. and Melogira sp, and

the desmids Staurastrum sp. and Gosmarium 8p.

The phytoplankton samples studied contained large amounts of silt and

dead organic matter which orig@nated from flood erosion and the breakup
of fringing §g;y;g1§ mats, The flood waters contributed very little to
this dead organic matter load which probabiy plays an important role in

the nutrient budget of the lake,
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7 GENERAL DISCUSSIOY

Leke Kariba may be described as a typical warm monomichic reservoir (Coche 1968),
the physical Linnology of which is essentially controlled by the inflowing rivers

and the local clinmsbic conditions, e.g. air temperature, rainfall and wind,

During the 1971 - 1972 perind of this study the temperature of the Mwenda River
showed a pattern similar to that of the local air temperature, as did the ¢uier
areas investigated, The Salyinia which coveved station 1 had a large influence
on the temperature pattern of this pool when the river was not in flood., The
light penetration into the water was markedly reduced and therefore the algal
population was impoverished, The water chemistry of this pool was distinct from

the other rhree samples cols.

The overall physical limnology of Lhe'two drowned river mouths studied was
gimilar, and essentially dependent on the local climatic pattern. The more
riverine areas were generally warmer than the open water.l The drowned river

r .the did not wtratify as did the main lake, but Bowmaker (1973) indicates
locaiized stratification 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
vwaterg, a8 wind action shifts this vegebtation around, and the heat budget of
the waters is maintained. Cloger to the shoreline this floating vegetation did
lower water temperatures and affect the water chemistry (Mitchell 1970). The
oxygen tension and pH of the water 1 as lowered and 0,, PO, and N0, increased.

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

driving force be .nd the naintenance of these 'weed' mate on waters poor in

nutrients. Bowmaker (1973) has described this zone as being the only ares that

approached biological richness in Lake Kapiba.
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Thermal destratification occurs in Lake Kariba annually between March and July.
Homothermy in the Mwenda Basin established iteelf at about ézo C. The meta=
limnion occurred between 30 m and 32 m with a temperature gradient of 2° C/m
and, when fﬁlly developed, was 2 m deep. The depth and intensity of the therwos=

cline was largely dependent on local climatic conditions.

The light penstration into the Mwenda River waters wag extremely poor ’alvays
< 0,1 m), which, when caused Ly suspended silt, reduced algal growth greatly.

The two algal bloums recorded alsv resulted in poor light cenditions in the pool.

The light climate of the two river wouths was similar, with the lowest penefrafion
at the riverine stations, improving with increased distance from the péint of
river inflow into the iake‘to the open water. In comparison to other reservoirs
in Southern Africa (e.g. Midmar Dam), liwht penetration into Lake Kariba is
extremely good, and sufficient light ie &;ailable for algal growth, providing
other factors are favourable. At the cosstal zone ah Mujery the light penetration
inCreésed fron the ahore to the open'Jntér as well, In all the areas investigated
(except «, .nde River) availability of nutrients was wore likely to limit

algal growth than the light eclimate,

The dissolvad oxygen regimes of the‘two river mouth areus showed essentially
the same pattern, except that the bottom waters of the Sengwa River showed
greater oxygen depletion.than those of thé Mwendu River, This was the result
of a high orygen demand crested by orgenic detrital decomposers. The surface'
waters of both areas remained aporoximately at satwration throughout the year.
The degree of oxygen depletion in the hottom waters ani the oxycline formation
were influenced by the temperature pattern. In the cold months, oxygen strat=

{fication is fairly wesk, and ms water temperatures increased mo the bottom
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vaters became more depleted of oxygen because of increased activity of the
benthic decomposers. The greatest differences betweén gv "rce and bottom

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

the watef temperatures cooied, vertical 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 river mouth oxygen stratification corresponded
to the main lake nxypleths. ii August the water was uniformly oxygenated, and

ag the surface wate~ tempefature in eased the oxygen stratification began setting
in and infensified between 20 m and 30 m, until & true oxycline was present

just pr..c to turnover. This oxycline was between %0 m and‘32 m, coinciding
oxactly with the thermocline. 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 profile, and then,

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

The shrllow water offshore areer at Mujery showed an inverse relationship between
temperature and dissolved oxygen, r.milar to that of ti-z bottom waters of the
river mouths, The entire profile remained at about saturation throughout the
year, Thia inverse relationship could be due to & high oxygen demand by the
decompngers, as much organic detritus was present in the algal samples during the
summer, 4nd whun the lake level dropy i, the nutrient inpub into the lake was
reduced, When the lake level again began to rise in March, plant nutrieunts vere
released from the newly inundated shoreline and stimulated growth (Eoth algae

and mscrophytes).,
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Coche (1968) has described Lake Kariba as a mesotrophic reservoir on the grounds
of nutrient status and the preserce of hydrogen sulphide in the bottom waters.
This is however no longer the case for, although the nutrient status of the

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

no longer a regular feature of the deep hypolimmetic waters. Tt therefore appears

that Jake 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 terrestrial runoff show higher nutrient concentrations, and

thus higher bialogical production.

The algal standing crop (as measured by photosynthetic pigments) in the Mwenda
River incressed as the air temperatures increased, reaching a maximum in
December. River flooding in Fetruary removed all pool algae from the river into

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

The riverine areas ¢f the river wouths maintained higher surface algal standing
crops than the open Water. This was. due to higher water temperatures and the
inflow of plant nutrients into the lake by river fisoding. This nutrient
naterial was often not easily méasurable; it was bound onto the terrogenic
detritus which then sedimented out. When this material was available, it was

rapldly 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 macrophy’. . vegetation. Genorally the phytomass was lower than in the

Mwenda, River mouth.
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The standing crop increazed only slightly 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 Phormidium) mostly in the open
water stations, This sudden increase in the blue»green‘algal population can only
be explained by the increase in water temperatures, causing a rapid incréase

in algal growth., Once the aﬁailable nutrients had been depleted the population
died. There was a good correlation between the standing crops along the two
transects, s0 the presence of dead trees did not significantly affect the algal

standing crop.

Depth distribution of the algal standing crop e Mwenda Bagin showed little
variation throughout the year. By June thermal destratification had occurred,
but the post turnover algal bloom had not yet appeared. It had, however,

appeared further up the lake towards Mlibizi,

Only tivo high algal populations were quantified, both of which weré from the
Mwenda River. Fairly high blue-green algal cell counts were recorded from
the open water stations at Mujery in October. The rest of the areas studied

maintained poor population densities.

The algal density depth distribution at the Mwenda Basin showed a.mean‘deoreaSe
with depth for the four sampling periods. Generally the highest standing crop
wap recorded in the surface waters, The algal population recorded at 35 m in
April was dominated by the diatoms (mainly Melosira) - cells that had sedimented
through the wabter profile, As this sample produced no photosynihetic pigments
it can be nssumed that +he cells were dead - but it is not & simple matier to

decide whether preserved algal cells were alive prior to preservation.
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Diversity of the algal population in the Mwenda River was poor duw to the silt-
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 Chlorophyta or
Bacillariophyceas. In October the lakeward stations were dominated Sy the
blﬁe—green algae (Anabaena) which occurred fairly commonly, and once the post
turyover aigal bloom had disappeared. This could possibly be triggered by

fairly sharp rises in water temperature.

The generic diversity index increased from station 1 to station 4 then dropped
and levelled off to the open water station; it then increaSéd to the deep water
station., All stations in the Mwenda River mouth ghowed & mean diversity index
indicative of a mature population, The variation of algal diwersity at the
different stations way due to environmentel factors acting on the syster. The
high generic richness at station 4 could be ;rily due fo tre masy dead trees
adjacent to the old river channel, meking availsble additional niches for

phytoplahkton.

The algal population compogition of the "engwa River was similar to that of the
Mwenda River mouth except that the blue-gree¢n algase were dominant from October

through to December (Ansbaena). Thie could be due to more plant nutrients being

made available by the detrital decomposers (undetectable because as this material

becomes available the slgae utilize it immediately) in the warmer months of the

year, The maintenance of this blue-green population coincided with an intensifi=

cation of the oxycline, which suggests increased owxygen demand by the decomposers,
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The generic diversity index curve (Pigure 31) shows that the most riverine

area (station 1) had a poor slgal population diversity, possibly due to the

effect of silt-laden river water entering the lake, but that little variation

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

ecosystem) ,

Interesting features of the algal population at Mujery were the large number
of desmid epecies, 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,

Vertical dis%ribution of the algal population in the Mwenda Basin showed almost
completé homogeneity in August, December and February, dominated either by the
Chlorophyta or diatOmQ. In February the surface waters were dominated by
blue-green algae (Anabaena) and the bottom waters by the diatoms (Melosira),
Unfortunately no data are available for October, whiéh would give some indication
of the horizontal and vertical extert of the blue-green population recorded

from the other areas, The generic diversity index shows only a slight 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 sipnificant 'n the phytoplankton.
The list of diatom species presented in Table 20 is only & praliminary indication
of the rich flora, The ecology of this group of organisms should be given

more attention as they contribute significantly to the phytoplankton,
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The most frequently occurring genera recorded from the lake samples were
u.assified according to Raunkiaer's Law of Frequencies, Classes 4 and 5
containéd the genera which were also the most dense in the pﬁpulation, i.e.
the ecologically important organisms, Taxonomically important organisms fall
into classes 1, 2 and 3, The Bacillariophyceae were both ecologically and

taxonomically important.

The post turnover algal bloom was similar to blooms oceurr’~e in typically

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

The population structure wes different, however, because of %he pregence of
more than one dominant genus and many frequently occurring genera. The lake
system after thermal destratification was typically a tropical high production/
low nutrient ecosystem. The friggering mechanism for the bloom formation was
unlikely to be the physical environment but rather availability of nutrient
material, The algae utilized this material almost imme&iately it was
available, for no increase could be recorded, Once the bloom died,; the
organisns éedimented,to the bottom where decomposition took place, but the
nutrients were not released until turnover the following year. More detailed
regearch is required to elucidate the effect of turnover on the algal pop=
ulation, and the internal nutrient loading from the sediments, which results in

this post turnover algal bloom,

The phytoplankbon populations of the selected areas of Lake Kuribs were most
productive in a) the Mwenda River prior to flooding

b) sheltered riverine stations of the drowned river mouths

e) the shoreward stations at Mujery

d) the open lake after turnover (pos’ turnover algal bloom),
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The algal population is supplied with nutrients from runoff, nutrient release

from drowned animal dung and grass, dzcomposition of nrganic materisl, river
flooding into the lake, and nutrient release from tottom sedimentw. These areas
are all along the lake margin (except the Mwenda River) where established mats

of Salvinia oceur and which i, as Bowmeker (1973) has stated, 'the only zone

approaching biological richrrsg!,

The effecty of river flooding on the ecosystem have been indicated in 6,0

above. Once the sili-laden waters have reached their specific density level
they mix in with the lake water. The suspended silt eveniually sediments'out,
thus re-establishing the light climate in the water. The riverine stations
do however remain slightly murky throughout the year. The algal.populations

are affected for a short period only after the flood and then re-egtablished.

A further factor confrolling the algal populations could be the efiicts of

grazing by zooplankton, Meny of the alpgee discussed occvr as large cells or
colonies unlikely to be ingested by most zooplankters. The latter were also
insufficiently numerous to have any effect on the algel population, for they

were rarely seen during the phytoplankton counts.

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

in Lalte Kariba during 1971 - 1972, there was a significant correlation between
the total cell count and total algal oceurrences, but not so br tween these two

parameters, generic diversity and the pheiosynthetic pigments (Table 21),

Kobeyasi (1961) obtained a significant linear correlation between cell numbers
and chlorophyll eontent in matural populations. However, Stein (1973) has

indicated that such a relationship does not always hold, In this suwwey,
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Table 21: Correlation coefficients relating photosynthetic pigments to total
~ cell counts (A), total algal orcurrences (B) and generic diversity
(C), und total cell counts and cotal algal occurrences (D) for the

lake sampling areas for 1971 - 1972,

Sampling Correlations
Area A B C D

Mwends River
Mouth

Sengwa 0,4801 | 0,3263 | -0,3689 | 0,8024

-0,1082 | -0,1814 | -0,2353 | 0,8297

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 total

algal cell numbers at Sengwa and Mujery. It is thus clear, as seen from

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

trupical ecosystem, 1 which the orgénisms are in a state of delicate balanuce

with the environment, _
The areas investirated showed that a very delicate nubrient bslance exista
in the lake which is largely controlled by the local climatic regime. Nutrient
evallability is a major factor controlling the nhytoplankton population,
therefore the sources of these mutrients and inmit rates to the system should
be quantified. This will entail a dotniled study of the Mwenda River flooding
throurh an annunl cyele, characterizing the nubtrients inte availlable and
unavailable forms. The rate of veleass of nutrients from the sediments to the
overlying water and subsenuent utilization by the phytoplankbon requires
investigation, The onen lake aleal population shows very slipht change both
seasonally and with depth oxcept for the annual post-turnover nlpal bloenm,
which ig probably the most sipnificant plankton ocenrrance throughout the year,
this needs further invoshbipaticn. Permanant stations need to bo egtablished to
obudy the phyboplankbon over a lonp pericd.A thorourh a'enl taxonomic aurvey

also needs to be dnitiated to puln a more complete picture of the 1 ke sydgbemn,
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% 9 APPENDIXES | B

S APPENDIX 1

1

3 Clizatic data for the Nuffield Kariba Research Station ‘

i | for the period 1971/1972 | {

i' _

N + Qrt i

; Homth | Air Temperature ( C,)’ — Raj“l(lmm g‘all j

’ i Maxim}im Mean ~Minimum ‘ i

3 7 21,5 18,5 15,4 - !

( A 20,4 17,7 15,0 - i

I s 28,0 24,4 20,7 = Ly

1971 0 34,4 29,5 24,5 6,1 A é

N 33,5 29,4 25,73 60,4

. D 32,6 28,0 23,4 10,8

l L

| 3 33,8 26,8 22,4 267,0 f

! F 32,4 27,3 22,2 162,8 &

3 M 31,6 28,8 22,1 111,2 :

z 1972 A 32,0 26,7 21,4 36,5

M 30,2 24,3 18,4 . |

J 29,5 22,4 15,3 - g

J 26,7 21,2 15,7 3,0 )
; " A 28,6 22,7 16,7 -
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APPENDIX 2
The monthly maximum, minimm end mean lake levels recorded at the dam wall, in
metres above mean sea level (Ministry of Water Development) .
Month HAean Maxd mum ; Minimum *

J 483,78 484,22 485,40

r 484,30 484,39 484,19

M 484,06 484,39 483,79

A 483,69 483,79 483,60

M 48%,96 484,17 483,67

Lon1 7 484,53 484,44 484,19
J 484,42 484,46 484,35

A 484,26 484,36 484,13

5 483,99 434,13 483,84

0 483,65 483,52 483,44

N 483,34 483,44 483,26

D 483,17 483,26 483,11

J 483,217 483,76 483,05

X 484,35 484,57 483,82

M 483,62 484,09 . 483,35

A 483,80 484,03 483,53

M 484,731, 484,57 484,04

1972 J 484,78 484,89 484,60
J 484,91 484,95 484,84

A 484,74 484,91 484,61

8 484,49 484,673 484,34

0 484,18 484,34 483,98

N 48%,80 483,98 483,63

D 483,45 483,63 483,29
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APPENDIX 5

Water quality of the Mwenda River mouth,

Chemical :c_,i Sampling Period
Parameter :c?g August | October | December|February | April June
1/p]
1 7’0 7vl 772 632 713 7,4
2 | 6,9 7,0 T,L 6,1 7,2 7,4
ectrical 3 1 7,0 7,0 7,0 6,8 7,0 7,4
Conductivity 4 698 7,0 770 699 6’9 7:2
. , 0 5 6’9 7,0 619 6,8 6’8 7,2
(5/mat 25°0) | 5 | 615 | 750 | 60 | 68 | K9 | T2
7 1 6,8 7,0 7,1 6,8 8,9 7,5
1| o8 | o8 | o7 | 0,66 | 0,85 | 0,80
210,73 0,76 0,73 0,65 0,79 0,79
Total 3 | 0,74 0,80 0,72 0,68 | 0,78 0,80
Alkalinity 4 | 0,76 0,80 0,72 0,74 0,77 0,79
o 5 10,79 0,80 0,69 0,75 0,77 0,79
(meq CaC0,/1) | ¢ 0,5 | 0,80 | 0,74 | 0,55 |07 | 0,80
71 0,73 0,80 0,68 0,75 0,76 0,81
1| 4,286 | 862 | 15,06 | 7,68 | 8,04 | 8,48
2 | 4,24 8,54 | 14,40 | 10,08 e,?8 8,736
H 3 | 2,14 7,86 | 14,36 9,88 7,96 7,80
Galoiun 4 | 4,26 | 8,64 | 15,18 |10,48 | 7,02 | 8,24
(mg Ca/1) 5 | 2,90 7,98 | 14,88 | 10,84 7,92 8,40
6 [ 2,10 8,12 | 15,34 | 10,92 8,08 8,72
7 | 2,3% 8,04 | 15,00 | 10,24 8,08 8,44
1 { o1 | o34 | 0,08 | 0,15 | 0,16 | 0,17
2 | 0,40 0,21 0,12 0,14 0,34 0,20
‘ 5 | 0,54 0,30 0,07 0,13 0,13 0,12
Hagnesium 4 | 0,49 0,2L | 0,21 ~13 | 0,50 | 0,13
(mg Mg/1) 5 | 0,45 0,52 0,21 0,13 0,07 0,14
7 1 0,50 0,37 0,14 0,13 0,12 0,19
1| <10 | <10 | <10 47 13 | <10
2 | <10 | <10 <10 5% | <10 | <10
3 | <10 <10 <10 17 12 | <10
Ortho-phosphate | 1 | =19 | <10 | <10 2 | <10 | <10
(ng P0,/1) 5 | <10 | <10 | <10 12 11 | <10
6 | <10 <10 <10 14 | <10 < 10
7 | <10 | <10 <10 | <10 | <10 | <10
1 | <0 < 10 40 | <10 100 29
2 | <10 <10 40 | <10 100 36
N 3 | <10 < 10 30 | <10 64 31
Nitrite 2l < | <10 20 | <10 42 26
(ng NO,/A) | 5 | <10 | <10 30 | <10 34 28
6 | <10 < 10 %0 < 10 34 38
71 <10 <10 20 | =10 32 36
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APPENDIX 6

Poor weather conditions in August made deep sampling impossible. Magnesium and
nitrite analyses were only made after the August sampling trip and in October
inconsistent spectrophotometer results were obtained as a result of the high
relative humidity.

Sampling Date

Chemical Depth
Parameter (m) | Aug Dec Feb Apr Jun
o |s,7 7,1 | 6,8 7,1 Tyl
, 5 6,8 7,1 6,8 7,2 7,4
Electrical lo 6:8 790 6:8 7,1 7’2
Conductivity ig 6,8 393) gyg Z,i ';; 2
.0 “ - H] ’ ’ y 2
(mS/m at 25 C) 25 - 7,0 6,8 7,1 7’2
20 | - 5,7 | 6,8 6,8 7,2
o o | o,72| 0,76 | 0,76 | 0,78
5 |o,70 | 0,73 | 0,74 | 0,80 | 0,77
Total 10 (0,70 | 0,73 | 0,73 | 0,78 | 0,78
Alkalinity 15 0,70 Qs 73 0,73 0,79 U,7;
| 20 | - 0,72 | 0,72 | 0,79 | 0,7
(meq Ca00,/1) | 25 | = | o | 0,75 | 0,7 | 0,78
30 | - 0,74 | 0,71 | 0,79 | 0,79
o l9,04 | 8,44 | 8,8 | 8,32 | 8,28
5 |9,5 | 8,28 | 8,48 | 8,39 | 8,64
Calaium 10 8, 64 8,60 8,80 8, 28 8,60
15 9,00 8,32 8,28 8,48 8,48
(mg Ca/1) 20 | - 8,88 | 7,52 | 8,08 | 8,80
% | - 8,54 | e,40 | 8,48 | 8,88
30 - 8,44 | 7,92 | 8,00 | 8,80
o | - 0,14 | 0,18 | 0,26 | 0,17
5 - 0,12 | 0,16 | 0,21 | 0,17
Magnesium 10 - 0,15 0,22 0,09 0,11
15 - 0,12 | 0,22 | 0,.1 | 0,16
(ng Mg/1) 20 | - 0,14 | 0,21 | 0,14 | 0,19
25 - 6,14 | 0,19 | 0,26 | 0,15
30 - 0,14 | 0,19 | 0,16 | 0,18
0 11 | <10 | <10 | <10 | <10
5 19 | <10 | <10 | <10 | <10
Ortho-phosphate| 10 14 <10 | <10 | <210 | <10
. | 15 o5 | <10 | <10 | =10 | <10
(e 20,/1) 20 | - <10 | <10 | <10 | <10
5 | - <10 | <10 | <10 | <10
50 | 210 | <10 | <10 | <10
0o | - <10 | <10 30 20
5 - <10 | =10 30 40
Nitrite 10 - <10 | <10 30 38
| 15 - < 10 10 20 3
(pe NO,/1) 20 | - <10 | 40 70 30
55| - <10 | 40 50 10
0 | - | <i0| 40 50 30
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APPENDIX 7 |

Water chemistry for the Sengwa River mouth,

Stations 1, 2 and 3 were visited only twice, due to the riv.: mouth being
congested by floating "sudd". The spectrophotometer became faulty in October .
1971, thus no caleium or magnesium data are presented,

Chemical Sta- Sampling Period 8 A
Paraneber vlon Aug Oct Dec Feb Apr Jun %
I - - 5,1 | - - 9,1
2 = - 7’3 - - 8,7 r
Electrical 5 | 6,9 - 7,2 7,3 - 8,73 X ,
Conductivity 4 16,9 2 |72 | 7,2 | 9,0 8, s i !
Y 5 6,9 Ty1 7,2 T2 8,9 8,1 v 1
(w/em at 25°) | ¢ | '] 2 |71 | T2 | 88 | 7,8 ]
? 6,9 7,1 7,1 7,2 7,6 e i'
1| - - |oss| - - | 1,03 g
| 2 | - - o7 | - - | 0,95
Total 5 ] 0,80 | - 0,7 | 0,80 | - 0,92 ;
( , /1) 5 1,00 0,80 0,72 0,80 0,99 0,92 P
med 6 | 0,60 | 0,80 | 0,75 | 0,77 | 0,92 | 0,83 i \
7 |08 | 0,80 | 0,72 | 0,77 | 0,84 = ;; !
1] - - 20,00 | - - | 11,24 E |
2 | - . 16,40 | . 10, 24 5
g 3079 | - 16,72 | 8,72 | = 9,84 { !
Caleiun & {60 | - |16,72 | 8,48 | 10,88 | 9,88 | {
(mg Ca/1) 5 { 7,68 | = 17,88 | 8,84 | 11,12 | 9,68 ] ;
R “ 0,12 | -~ - 0,27 | ; !
2 - - 0,13 - - 0,20 3 {
| 3 | 0,62 | - 0,4 | 0,15 | - 0,24 ¥ |
Nagnosium 4| 0,52 0,15 | 0,15 | 0,42 | 0,20 §
(ma Mg/1) 5 | 0,53 0,16 | 0,15 | 0,14 | 0,00 8
6 | 0,8 | - 0,16 { 0,15 | 0,25 | 0,16 %
7 0'37 bl o’ll 0’15 0’27 w i ’
l . Lo lo’o L - 10"0 ;‘ /
2 - — .10,0 L - 20!3 % k
| 3 | 48,1 = 10,6 | 10,0 - 10,0 ! é
Orfho-phosphate | 3 | golo | 21,8 | 10,0 | 10,0 | 10,0 | 20,3 | |
(e po4/1) 5 | 84,6 | 87,5 | 10,0 | 10,0 | 10,0 | 14,7 ! i
6 |104,1 | 102,0 | 10,0 | 14,4 | 10,0 | 23,5 | |
7 | 8,5 |115,6 | 10,0 | 10,0 | 10,0 | - | |
1] - - 0,01 | = - 0,01 L |
2| = - 0,01 | - - 0,01 3 l
i . - 0,00 | 0,01 0,01 ]
Nitrite 4| - | 605 |o01| 0,01 01| o001 B
(mg NO2/1) 5 “ 0,03 | 0,02 0,01] 0,00 0,01 '
6 | - 0,04 | 0,00 | 0,00 0,00 0,01
T - 0,04 | 0,01 0,00 | 0,0 =




Surface total photosynthetic pigment data (ug Pt/1) for the seven routine
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APPENDIX 8

Total photosynthetic pigment values (pe Pt/l) for the Mwenda River

(Methanol extraction).

Btation Aug, Oct. nglg?' i ].T‘I;’i‘.t ° Apr, J uﬁ .

1 0,59 0,81 2,25 0,00 1,80 0,59

2 11,52 | 15,52 152,79 0,00 3,60 2,67

3 7,24 | 4,98 12,35 { 0,00 2,24 1 2,74

4 8,24 4,17 40,45 0,00 1,80 | 3,63
APPENDIX 9

gampling stations in the Mwenda River mouth.

Sampling Dates
Station Mean::

3. 8,7L]15,10,71 1 3.12.71 | 7. 2.72/18. 4.72]26. 6.72 S.Ev
1 | 3,60 | 3,42 | 2,75 | 311 | 1,12 | 1,18 | 2,55% 1,11
2 1,80 | 1,75 2,70 | 3,25 [ 1,02 | 1,33 1,98 £ 0,82
5 | o5 | 1,5 | 30 | 1,00 | 28 | 1,4 | 219%0,62
4} 2,20 | 1,63 | 252 | 1,00 | 2w | 1,1 | 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 | 118 | 219 | 1,50 | 1,24 | 1,00 | 1,00 | 1,33% 0,43

SU—

U

[ S ‘4_ -

B e i e




o R A VI T o T

SRR ki Al

171
APPENDIS, 10

Photosynthetic pigment depth profiles for the Mwends

Basin routine sampling station.
No data are available for Osctober 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 0,67 0,79 | 1,11
5 1,64 1,78 | 1,18 0,90 1,48
10 1,78 2,14 0,51 1,18 | 1,7
15 1,82 2,36 1,35 1,57 1,%3
20 - 2,36 0,56 1,7 | 1,4
25 - 1,65 | 1,07 | 1,23 | 1,63
30 a 1,30 | 0,39 1,18 1,48
35 | - - - 0,00% |

S (smell test).

#* Sample analysed from below the thermocline contained no H2

APPENDIX 11

Totel photosynthetic pigment data (pg Pt/1) for the o
offshore transects in the Mujery aves, together with the coefficients of

linear eorrelation between the two transects. The overall correlation co=

efficient for all gampling stations for the anpual cycle i3 0,879Y.

Sampling Sampling Dates »
Station 9. 8.71120,10, 70 13.12.71|16. 2.72|2L. 4.72] 8, T.72

11 0,76 3,03 1,01 2,42 2,48 0,89

Transent 1 2 01'75" 2,32 1r 35 1v 24 1'»35 0,59

31 0,26 4,72 1,07 1,07 1,46 0,89

41 0,51 4,72 1,01 0,84 1,01 9,59

p %14

0,72 4,78 1,24 %,04 1,46 0,22
pransoct 26 0462 %,88 1,91 2,08 1,24 0,52

71 0,25 4,61 0,95 2,08 1,46 0,67
81 0,42 | 4,05 0:7% 157 1,18 0,52
0,9705 | 0,2024 | 0,8937 | 0,9774 | 0,7470 {-0,2294

-~

Correlation
coefficient

i i gt U RSB e A SRSy wiREE)
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APPENDIX 12

the mean count and standard deviation for each chamber and count number,

Totel slgal cell count (cells/l x 10

)

| ‘ Count Number _

Chamber 1 5 5 4 5 Mean,s'e'
1 0,966 | 1,021 | 1,062 | 0,877 | 0,867 | 0,958 ¥ 0,076

2 0,934 | 0,981 | 0,993 [ 0,952 | 0,906 | 0,949 * 0,032

3 0,956 | 0,855 0,981 | 0,930 | 0,922 | 0,928 % 0,041

4 0,928 | 0,958 | 1,029 | 0,908 | 1,007 | 0,966 * 0,045

5 0,847 | 0,946 | 0,942 | 0,863 | 0,965 | 0,892 % 0,041

6 0,95 | 0,958 | 0,972 | 1,005 | 0,869 | 0,948 % 0,043
R R ER A Bl B A Tt ol

Alzal ocourrence count (cella/l x 106)
Count Number

emer | v | 2 | 5 | 4 5| Meen SE,
1 0,468 | 0,541 | 0,527 | 0,468 | 0,470 | 0,495 £ 0,054

2 0,429 | 0,474 | 0,513 | 0,506 | 0,460 | 0,476 L 0,028

3 0,492 | 0,454 | 0,480 | 0,500 | 0,462 | 0,478 ¥ 0,014
4 0,480 | 0,507 | 0,509 | 0,450 | 0,476 | 0,486 % 0,024

5 0,448 { 0,55 | 0,476 | 0,470 | 0,454 | 0,477 T 0,033

6 0,484 | 0,511 | 0,508 | 0,504 | 0,460 | 0,493 % 0,020
Means'é. + 8;32;’ + 8:3(3)53’ I 8:325 + 8:322 + g",ggg o8 T 0,026

e e g
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APPENDIX 1%
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CoefTicients of linear correlation between total cell count and total algal

occurrences (number of organisms) for all the plankton samples collected at

different times of the year.

& o

o TEEREEN o . THURIEN

ey

Sempling
Arsa

August

Sampling

Period.

Uaotoher

December

Mwenda Riﬁer
Mouth

Myvenda Basin
Mujery

Sengwa River
Mouth

00,9454

0,7746

0,9117

0,8700

0,9982

0,8449

0,3970

0,9961

0,9929

0,6701

0,6409

February

0,9947
0,9939
0,985%

0,7233

April

0,9711
0,9928
0,995

0,960%
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ATPENDIX 14

Seagonal variatlon of gensric diversity indices for

all stations of the routine sampling areas,

No data are zvailable for the Mvenda River sbtations, and for the Mwenda
Bagin in October 1971,

<
';?! Sampling Period
Aren b atf’; Aug Oct Dec Feb Apr Mean S.&
1| 4,15 | 4,11 | 4,85 | 3,02 | 3,40 | 3,01 } 0,71
2 1 735 | 4,70 | 3,39 | 5,41 | 3,42 | 4,85 T 1,64
Mwende. | % |5 "2 | 5,15 | 5,82 | 4,85 | 5,11 | 5,37 © 0,47
River | 4 (5,85 | 4,70 | 6,19 | 6,05 | 5,10 | 6,65 & 0,64
Movth {5 | 6,20 | 4,94 | 5,41 | 5,62 | 4,40 | 5,31 $ 0,68
§ | 6,8 | 3,7L ( 5,72 | 4,91 | 5,69 | 5,57 7 1,15
715,11 | 4,26 | 8,42 ] 5,20 | 4,79 | 4,96 ¥ 0,45
L4200 | - | 59557 7,58] 5,8 } 1,34
24,09 | - 4,87 | 4,57 | 6,68 | 5,057 1,13
‘ Mwende 3 5‘."14' - 5?04‘ 4!54' 5'75 5112 .‘F 0,4‘9
Beoin | 4 4% - 6,00 | 5,15 | 6,81 [ 5,75 T 0,85
51 - - 5,91 | 4,45 | 5,99 | 4,78 = 1,08
6 | - B 4,90 | 6,46 | 5,45 | 5,60 = 0,79
7 - - 6,07 | 3,99 | 6,17 | 5,41 = 1,25
8| - - - - 5,44 -
15431 3,86 6,681 7,67 7,271 6,165 1,53
2 | 6,66 | 5,73 | 6,86 | 7,75 | 5,34 | 6,47 ; 0,95
516,43 6,29 7,04 | 807] 6,79 6,921 0,70
4 15,54 | 4,95 4,91 | 6,32 6,16 | 5,55 % 0,66
Mujery ‘
A e et sl 8,05, 4,38 6,48 $ 1,51
G | 817 | 5,67 | 5,40 | 6,74 | 6,56 | 6,51 = 1,08
T 16,48 675! 6,8 | 4,7 9,17 6,77 o 1,59
g4, 2] 4,5 %,9 | 9,56 2,92 5,51 = 2,50
1 - 1,12 = | = 1,12
2| - - 7,49 | = - A9,
Sengwa 31644 - 7,09 | 8,17 - 1025 I 0,85
River 4 6,33 6,79 6;77 7y75 5;38 6160 :; 0'8@“
Mouth 5 | 7,65 | 4,28 | 5,80 | 6,28 T,06 | 6,21 5 129
(l 4,5‘1 : 8,07 7g0’1- 7,72 - Gw'!’ - 3954
L - ‘ O , , - i

T oo

o e

R ———— S




s Sngt S

BT

WAL A

e e e N B i L B i ot

List of algal genera counted, end generic frequency

175

APPENDIX 15

data for all the sampling areas,

Total number of samples was 145, and the total number of algal-genera was 55.

Genera ave arranged into five s frequency classes (Kershaw 1964).
-areas are as follows: MR ~ Mwenda River, MRM - Mwenda River mouth, B -~ Mwenda

Sampling

Ragin, S -- Sengwa River mouth, J - Mujery wxmimgiun® ( ™ (5-8)
transects,
Sampling Areas} Yo. of % Pro
J -J ocewrr | ... guency
- : MR | MRM | B | 1-4 | 5.8 | S |-ences 1 | class
Chlorophyta
Pandorina 4 1 5 5 4 19 13,1 1
Eudorina 3 13 10 11 8 15 60 41,4 3
Sphaerocystis 4 5 9 6,2 1
Gloeocystis 1 3 1 7 12 8,3 1
Elaka’coth.rlx 2 2 1,4 1
Ulothrix 1 2 5 8 5,5 1
Oedan:Lum 1 3 4 2,8 1
Golenkina 4 3 2 2 11 7,6 1
Characium 1 1 n,71 1
Pediastrum 4 12 13 T 7 3 46 31,7 2
Sorastrum 1 1 0,7 1
Coelagtinm 2 25 20 11 13 13 88 60,7 3
Treubsria N 4 5 3,4 1
Oocystis 19 |45 {15 | 15 | 19 83 57,2 3
Hephroey tium 1 6 | 7| 15 29 1,0 1
Lagerheinia 2 | 3| 1 3 9 6,2 | 1
Proncoia 9 20 5 2 13 49 33,8 2
Ankistrodesmus 12 13 25 17,2 1
Schroederia 15 | 35 26 20 18 24 136 95,2 1 B
Slogteriopsis 3 3 6 4,1 1
Selenastrum 2 1 1 4 2,8 1
Kirgchneriella 7 8 7 8 3 3% 22,8 2
Tetraddron 8 3% 24 19 19 20 123 84,8 5
Scenedesmis 9 35 26 19 17 22 130 £8,2 5
Crucigina 1113 |13 2 3 7 39 26,9 >
Pectodictyon 1 1 2 1,4 1
Mougeotia 1 1 9 6 10 27 18,6 1
Spirogyra 2 | 1 3 2,1 1
Ulosterium 1 3 1 3 3 3 14 9,6 1
Gonatozygon 3 21 1o 16 16 15 89 63,4 3
Spirotaenia 1 1 0,7 1
Arthrodesmusg 2 3 6 11 7,6 1
Xanthidium 1 1 2 6 10 1 21 14,5 1
Cosmarium 117 4 | 6 | 17 | 19 T4 51,0 3
Buastram, 1 9 81 9| 10 [ 14 51 53,2 2
Micrasteriay 1 4 1 6 4,1 1
Staurodesuns 1 4 2 7 4,8 1
8 tawras trum 4 | 20 |20 | 20 | 20 | 23| 17 80,7 4
Spondylnsivm 2 8 5 15 30 20,7 1
Sphaeroz oswa 4 2 6 4,1 1

obntinuéd, .o
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APPENDIX 15 continued, List of algal genera cowited, and generic frequency

data for all the spampling areas.

T

. S

g

T WXRE TR

Sampling Areas No. of % | Fre-
J J ocoury | P quency
; MR | MRM B 14 | 5-8 5 | ~ences - lelass
Euglena 3 6 7 16 11,0 1
Phacus 3 2 ' 1 6 4,1 1
Pyrrhophyta
Gymnodinium 2 1 3 2,1 1
Glenodinium 1 1 2 4 2,8 1
Peridiniom 8 35 24 2 20 23 130 90,0 5
Chrysophyta |
Tetraedriella 2 3% 26 20 | 18 24 123 84,8 5.
Centritractus 3 3 6 4,1 1
Bagillariophyceas
Centrioc diatoms 9 21 23 14 12 21 106 73,1 4
Perinate diatome 15 33 26 19 19 23 135 93,1 5
Cyariophyta
Merismopedia 2 (19 | 16 T W4 |15 T3 50,3 3
Mierocystis 5 7 31 14 9 6 44 30,3 2
Phormidium 8 5 4 | 13 8 7 45 31,0 2
Spirulina 71 6 T 5 9 34 23,4 2
Anabaens 5 35| 24 0| 18| 2] 122 84,1 5
Capera present 8 | 39 | 34 | 46 | 39 | 39
Total genera 55 55 55 55 55 55
Rumber of samples | 20 | 35 | 26 | 20 | 20 | 24
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APPENDIX 16

Depth profiles of total photosynthetic pigments (ug Pt/1) for stations 1, 3

and 6 cn 14, 2,72 (prior to river flooding) and 17. 2.72 (after flooding) .

Samplineg

stations

Sampling

~depth (m)

AT, 2,72

3

0

1

W

1,57
2,02

2,59
2,07
2,33
2,47
1,47

1,12
1,01
1,46
1,52
2,36
2,42

3.60
3,03
2,24

0,48

4,38
P 2,13
1,57
1,01

2,13
1,00
1,08
1,29
1,45
1,55

The effect of the Mwenda River flash flood on the water transparency of

gtations 1, 3 and 6 in the Mwenda River mouth,

Sampling
gtation

Sampling Dates

7.2.72

14.2.72

17.2.72

2L.2.72

23.2.72

0,3
1,1
4,9

0,3
1s1
5,0

gl -z 91 PpOOLI

0,2
042
4,0

0,2
0,2
4,2

0’2
0,3
4,7
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APPENDIX 18

Notes on the algal taxa

Due to the taxonomic complexity of the algae of Lake Kariba, the organisms
were'claesified to the generic level; where possible, certain algae were
identified to the epecific level, and selected samples were submitted for
specialized taxonomic‘treatment (diatom identification). All the samples
were preserved with Lugol's iodine, which on one hand eided the microscopic
of many taxa which had distinect chloroplasts, and on the other hand hindered

identification of the Pyrrhophyte where live materisl was required,

The algae were classified according to the scheme of Prescott (1962).
Additional texts used were Classsen (1961), Fritsch (1935), Prescott (1970),
Round (1973), Taft and Taft (1971), Thomasson (1957, 1960 and 1965), and

West and West (1904 - 1923).

Complete sete of all algal samples collected are housed in:-
a) Botany Department,
University of the Witwatersrand,
Jav Smute Ave.,
Johannosburg
and b) Nationsl Institute for Water Research,
Council for Se¢ientific and Industrial Research,
P 0 Bux 395, |

Pretoria,

The notes which follow outline the general acological distribution in time

and space of the respective taxa, together with any specisl peculiarities,

T
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PANDORINA Bory 1824

Occurred rarely at all sampling areas except the Mwenda River,

EUDORINA Ehrenberg 1832

Recorded from all sampling areas, occurring fairly frequently in the Muenda

and Sengwa River mouths.

VOLVOX Linnaeus 1758

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

mouth, and rarely in the post-turnover algal bloom.

PATMELLA Iynghye 1819

i

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

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

SPHARROCYSTIS Chodat 18Y7

Recorded from the Mwenda and Sengwa River mouths and the Mujery area, in
February and April., The genus occurred very rarely, generally comprising

< 5,0% of the population.

o

SLOENCYSTIS Naegeli 184

Occurred very rarely in the Mwenda River mouth in August; in the Mwenda

Bagin it was found near the surface in August, and below 20 m in Februany.

BLAKATOTHRIX Wille 1898

Recorded very rarely from the Sengwa River mouth in April only,

e et g nite
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UIOTHRIX  Kitzing 1833

Recorded very rarely, once from the Mwenda River at station 1 (Bowmakexr

1969), and from the Mujery area from December o February,

OEDOGONTIUM Link 1820

Recorded rarely from the Mujery area only from October to December, No

fruiting material was recorded,

GOLENK INA Chodat 1894

This organism occurred very rarely in all arveas except the Mwenda River,

Generally recorded in the cool dry period and absent during the rains,

Characteristic of oligotrophic waters (Prescott 1969).

CHARACIUM A, Braun 1849

Very rare in the phytoplankton. Recorded from station 1 at Mujery in

August only. A benthic or periphytic alga, detached by wave achion.

PEDIASTRUM Meyen 1829

Recorded from all the sampling avens. 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
wag generally present throughout the year at Mujery and the Mwenda Basin.
Generally comprised > 5,0% of the phytoplankton, except in December, when
it contributed 29% of the Mujery population (station 2) and was abundant ab
station 2 in the Mwenda River. This genus was also conspiouous in the

post turnover algal bloom. Main gpecies present:

Pediastrum elathratum (Schroter) Lemm,
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P. simplex (Meyen) Lemm,
P, duplex Meyen
P. tetras (Ehrenberg) Ralfs

P. boryanum (Turp.) Meneghini.

SORASTRUM Kitzing 1845

A rare alga in Lake Kariba; only one specimen recorded from the Sengwa River.

The organism vscorded remembled very closely Soragtrum americanum var,

undulatum G.M. Smith, reported by Prescott in 1962,

COELASTRUM Naegeli 1849

Recorded from all sampling areas, occurring fairly frequentiy in the
samples except those from the Mwenda River, Main species noted were:

Coelagtrum proboscidum Bohlin

0. reticulum (Dang.) Senn.

C. microporum Naegeldl.

TREUBARIA ~ Bernard 1908

Very rare organism, recorded from the Mwenda River mouth and the Mwenda
Basin in the ~ool dry period of the year. This taxyon is characteristic of

an oligotrophic lake (Prescott 1969).

00CYSTIS Nasgeli 1855

Widely distributed throughout the samples, slthough not recorded from the
Mwenda River, Colonies two- to four-celled only. This genus i characters

istic of oligotrophic lakes (Prescott 1969).
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NEPHROCYTIUM  Naegeli 1849

Generally a rare genus, but recorded fairly frequently in bthe Sengwa River

mouth samples throughout the year.

LAGERHEIMIA Chodat 189%

A rare geuns in the areas sampled except the Mwenda River. Generally

occurred in the cool dry period of the year,

FRANCTIA Lemmermann 1898

Occurred generally in the sampling areas except the Mwenda River, Never
contributed more than 5,0% of the population, Cells always recorded

golitary and free-floating.

ANKTISTRODESMUS Corda 1338

Recorded from the Mujery offshere transects only, throughout the year.
This genus was often fairly rare in the samples. Tho organisms recorded

resembled Ankistrodesmus faleatus (Corda) Ralfs.

SCHROEDERIA Lemnermann 1898

These organisms are free-floating tnicellular or circular, fusiform or
gtraight, tapering at the poles, They occur in all the sumpling areas,

being recorded from most samples, The genus generally contributes >> 10%

~ of the populationy in August it dominated the Mwenda River phytoplankton,

and in December and April comprised ks 5% of the riverine algae in the

Mvwenda River mouth (stations 1, 2, 3 and 4).
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CIOSTERIOPSIS Lemmermarn 1898

A rare genus, recorded from Mujery in October and December, and the Sengwa

River mouth in February.

SELENASTRUM Dadinnch 18607

NIV A A o s s e

A rare genus recorded from the Mwenda and Surgwa River mouths, and the
Mwenda Basin., Selenastrum is characteristi- of oligotrophic waters, and

is strictly a euplankter,

KIRSCHNZRIBLLA Sehy ile 1893

Those recorded were arcuate to irregularly uvwed cylinders with broadly
rounded enda.4 Cells generaily did not lie wivh theif cbnvex faces opposed.
Coloniea coﬁsiat of 4 or 8 irregularly dispe @ ealls lying within the
gelatinous matrix., Recorded from the planki = ¥ all the sampling areas

except the Mwenda River,

TRTZARDRON  Kitming J&-

e

Cells solitary and free-~floating. Genus im v ' ¢iztributed and reépre=
gsented by many species, These organismg vecw @t 3.k the sampling areas

throughout the year and generally constubity .» .. ¥ o3 the phytoplankton

population, Accurate identification of the specissr . Jhis genus is

difficult as Tetraddron-like stages occur in the life.cycles of Pedisstrum,

Hydrodictyon and Ocrystis, The specles of this genus can oui'y be established

if reproduction by avtospsres ig known to teke pluce,

SCENEDESMUS Meyen 1829

Recorded from the plankton of all the sampled areas, Singularly the most
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numerous organism in lLake Kariba, frequently completely dominating the

phytoplanks jpulation.  The coenobia of 2 and 4 cells only were recorded

in the leke ¢ pies, This genus is mostly represented by Scenedesmus
bijuga.(Turpt) Lagerheim; other species recorded are:
8. dimorphus (Turp.) Wiitzing

S. guadricauda (Turp.) de Brébisson

8. bijuge var, alternans (Reinsch) Heonsgirg

S. opoliensis P. Richter.

GRUCIGINA Morren 1830

- Recorded froa all the areas, but most numerous in the Mwenda River mouth

and Mwenda Bagin,

PECTODICTYON Taft 1945

Rare genus recorded from the areas close fo the shore in the Mwenda River
mottth and Mujery wunoleared areas in August to October. Taft (1945)
describes‘only one species of this genus from the United States (see

Smith 1950).

MOUGIROTTA C.A. Apardh 1824

Oacurs occasionally in all the shoreward aveas, being most frequent in the
Sengwa River mouth., Recorded throughout the year., This genus wag iden=
tified from vegétatiVe filaments only, as no reproductive structures were
recorded (#ee Smith 1950)., The filaments of Mougeotia may be confused
with the smooth-walled filaments of Gonatozyeon. In both cases the cell

length is many times greater than the width,
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SPIROGYRA Link 1820

Occurs as a benthic organism lining the bottoms of small. rocky pools in
the Mwenda River, 'This alga fruits in late spring (October to December)
before the rains flu v the river out. Recorded from the plankton at
stations 1, 2 and 3 in thLe Mvenda River mouth, These are fragments of the
benthic colonies fxom the Mwenda River, and soon disappear from the phyto=

plankton,

CLOSTERIUM Nitzsch 1817

Occurs rarely at all the sampling areas. Described by Smith (1950) as a

genus frequently encountered in inland waters,

GONATOZYGON de Bary 1856

Frequently encountered at all sampling areas throughout the year - pops=

ulation reached a peak towards the end of the hot rainy period, It occurred

most frequently at Mujery (contributed 37,7 of the total population ab
station 5 4n April 1972) and the Sengwa River mouth, Many species were
noted, and the narrow, smooth-walled taxa occurred in short chains, In the

TeVe sziples these taxa were very similar to Moumeotia and Gonatonems

Wittrock 1c7¢ (Bee West and Pritsch 1927). Occasionally large spinescent
individuals occurred. The slight dilation in the vieinity of the truncate

apices of the Pilamentous gprries was often indistinet,

SPIROTAENIA  de Brébisson 1848

Thie genus was recorded only once from station 5 at Mujery in Apwil,
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LRTHRODESMUS Fhrenberg 1838

Recorded rarely from the lake plankton at the Mwends Basin (15 m depth
only) ard Mujery areas only., This genus was unly vecorded during the

rainy season,

XANTHIDIUM Ehrenberg 1834

Recorded from all the sampling areas, occurring most frequently at Mujery
in the hot dry season (August to November). Main species was:

Xanthidium subtrilobium var, afvicanum (Schmidle) Grénblad and Scott.

COSMARIUM Corda 18%4

Recorded from all the sampling areas, being fairly frequent in the Mwenda

and Sengwa River mouths and at Mujery, and occurring rarely in the Mwenda
River anu the Mwenda Basin, Generally contributed > 5,0% to the total
elgal populations, A large number of species represented this genus (see

Thomasson 1965) .,

BEUASTRUM Ehrenberg 18352

This genus ocourred at all the sampling areas throughout the yeur, being
very rare in the Mwenda River. Many specles represented this genus, the
most frequent being:

Buastrum denticulatum var, rectangulare West and West

E. bidentatum Nuegell.
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1 MICRASTERIAS Agardh 1827
o !
i H
=
§ Very rarely recorded from the Mwenda River mouth and Mujery throughout the 3
: :
o year, The sypecies recorded were: £
!
‘t Micrasterias radiate Hass v
el
M, radians Turner I
& L
{ “ M, amboeiensis (Gronblad and Scott) Thom.
i ' i
O M. truncata (Corda) Breb, i
5 . G
| g
T " STAURASTRUM  Meyen 1829 3
'’ }v,‘
i £
: Recorded wvery frequently at all the sampling areas throughout the year, [
§ generally contributing >5,0% of the total population., ,This genus was ’
H ' 8
q‘ represented by a large number of species, each occurring rarely. f 3
5; . li i
‘ M ‘ . 1.
7 I . i %
R SPONDYIOSIUM  de Brébisson 1844 ‘
. ‘ }’ Recorded from the Sengwa River mouth and the Mujery area, and rarely from the 77‘
i Mienda River mouth, It was sbsent in the Mwenda River and the Mienda Basin.
: : : i i
9 Most frequent in the rainy season (November to April), The plants occur P i
i 1 aparingly in samples rich in desmids (Smith 1950). 1 i
: )
)
ﬁ' v’ . i
‘ SPHAFROZOSMA  Corda 1835 | .
i : 4 rare gemus recorded from the Mujery area in the cool season and in the
i ‘
: ) post-turnover algsl bloom, This filamentuus desmid is associated with L
{ : !
: {:
.
" : I
|
1 3 K
¢ ; = |
& j I i
% |
4
i
|
i i
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samples rir'. in desmids (Smith 1950).

PHACUS  Dujardin 1841

A very rare genus in the lake samples, recorded from the Mwenda River, Sengwa

River mouth and the Mujery afea. These plants do not have the same prefer=

- ence for stagnant water as does Euglena, and seldom occur abundantly (Smith

1950).

EUGLENA Ehrenberg 1838

¢ rarely recorded taxon from the Mwenda River during the dry season when the

river is not flowing, and from the . .reward stations along the Mujery coast.

CYMNODINIUM  (Stein) Kofoid and Swezy 1921

Recorded very rarely from the Mwenda River system,

GLENODINIUM  (Ehremb.) Su ' .03

A very rare genus, .écorded from the Mwenda River and the Mwenda and Sengwa

River mouths,

PERIDINIUM Ehrenberg 1832

A very common genus in the phytoplankton of lLake Kariba, Present in all the
lake samples from all areas throughout the year. Less abundant in the silt-
1aden Mwenda River waters. Uenerally comprised less than 10% of the pop=
tlation, being most abundant in the Mwenda and Sengwa Rirer mouths (up to

A%) .

i e gt

gy W e




b i b e i

[ e

e e o e e S 2 Lt o

189

CERATIUM  Schrank 1793

A very rave genus, recorded from net samples of the post-turnover bloom,

Only species recorded was C. hirudinella 0.F.N. Begg (1967) recorded this

apecies as being common in net samples, though rare in the Mlibizi basin,
Probably less abundant at present than before, Thomasson (1965) also re=

corded Ceratium gp, from the net plankton in Lake Kariba,

TETRAEDRIELLA Pascher 1930

A frequently occurring plant from all the areas except “he Mwenda Basin
throughout the year. The density of this plant was generally below 10% of
the algal population. There were yrobably only two species representing this

genus,

GENTRITRACTUS ~ Lemmermenn 1900

A very rare genus recorded from the Mujery area in February only.

CENTRIC DIATOMS

The plants representing this group of genera occurred in all the sampling

areas throughout the year. Only three genera were recorded from the limited

number of samples submitted for identification, namely Melogira, Attheya and

Cyelotella, The first often dominated the populatvion, while Attheyae was a very
rare and delicate diatom which has not been recorded from Southern Africa to
date, The species recorded were:

Attheya sp,

Cyvelotella kitzingdana Thawaites

¢, pageudostellipera Hustedt

C. 8.
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; & j
% kS
: i Melosira digtans (Ehrenberg) Kilzing
{ v b
: L M. granulata (Ehrenberg) Ralfs \ :
H K !
x: .
, g M, granulats var, angustissima O. Miller §
i & i
i %t |
i {4
; PENNATE DIATONS
B This group of plants was represented at all the sampling &areas throughout the
; % _ B
E i year, From the limited number of samples that were submitted for a systemaiic 3
i (f study, eighteon genera and fifty-six species have so far been identified. Q
; ?3 Meny of these planis were oxtremely rare in the samples. The periphytic 3:
f ; populations (attached to the subn;erged leaves of Salvinis molesta D.S. %
" il Mitohell) were generally dominated by Hunotia lunarus, Synedra rumpens, e
i !
&. ulna and S, wlna var, danica, Gomphonema parvulum was very abundant, v
1 N ) attached to Nitella sp. growing on the mud ban'z of the Mwenda River pools, ?
’ ”':" .\. e i - ' ‘ E
'}“fhﬁﬂ*‘gﬁ - Achnanthes lanceoletsn (Brébisson) Grunow 3
o : X » [ %
. A, minutiesima Kitzing | -
'2 Anomoeoneds exilis (Kutzing) Cleve ?
“ Galoneis clevei (Lagerstedt) Cleve L
f; Cymbella prossestriata O. Muller §
:E ¢, kolbei Hustedt -
. ¢, microcuphala Grunow o
; by
 j ¢, turgida Gregory i
¢+ 0, ventricosa Agarch i‘ :
Epithemin sorex Kitzing ¢ ?
* 3 N \’
Funotia flexuosa (Brébisson) Kitbzing i i f
i |
s . ; ¢
; B, Lmarus (Ehrenberg) Grunow B
: 1
i)
1, pectinalis (Kutwing) Rebenhorst . |
s e.
N . : |
3 Fragillaria pinnata Bhrenberg ‘i

7. vaucherise (Kitzing) Boye Petersen
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Gomphonema brasiliense Grunow

G. gracile Ehrenberg

G._parvulum (Kitzing) Grunow

G. 5D,
Gyrosigma kiitzingii (Grunow) Cleve

Navicula angusta Grunow

N. cryptocephals Kitzing

N, exiguiformis Hustedt

N, halophila (Grunow) Cleve

N. pupula Kutzing

N. rostellata Kutzing

N. seminulum Grunow

N. submolesta Hustedt amend, Archibald

LCW;
N. %enella Brebisson

=

N. tridentuls Kreske

N. witabundsa Hustedt

B, zanonii Hustedt

¥ sddum affine,(Ehrenberg) Cleve

Nitzschia seicularis (Kitzing) W, Smith

N. amphibia Grunow

N, confinig Hustedt

N. epiphyticoides Hustedt

N._pracilig Hantzsch

N. intermedia Hanyzsch

N, kiitzingiana Hilse

N, palea (Kitzing) W. Smith

N. perpugillsa Rahenhorgt

N, subsala Cholnocky
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Pimmularia interrupta W. Smith

P, interrupta fo. minutissima Hustedt

P. mesolepta (Enrenberg) W. Smith

Rhizosolenia eriensis H.L, Smith

Rhopalodia gibba (Ehrenberg) 0, Miller

Stawroneis merrimscensis (Grunow) Woodhead et Tweed

Surirella tenera Gregory

Synedra acus Kittzing

8. acvu var, radiang Hustedt

S. amphicephals Kitzing

8. rumpens Kutzing

8. ulna (Nitzsch‘) Errenberg

S. ulna var, danica Grunow.

MERISMOPEDIA Meyer. 1839

Recorded fairly frequently from all the sampling areas, excep: in the Mwenda

River where it occurred ravely, Not abundant in the sawples (<5,0% of

m;aula‘tion) .

MICROCYSTIS Rittzing 1833

Present at all the sampling areas, being most frequent in the Mujery area, due
to very local eutrophication by nutrient release from dung and decaying grass.
The denaity of these orgunisms was generally low, except in the post-furn=

over algal bloom when a large population was recorded.

PHORMIDIUM  Kibzing 1843

Recorded from all the sampling areass bthroughout the year, being most frequent

at Mujery. This genus often completely dominated the phytoplankbon. An
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accurate quantification of the population of Phormidium was occasionally

difficult due to indistinct cell wall formation between cells of a filament,

Occurred frequently in all the lake areas, Indistinet in the phytoplankton,

f

|

)

!

j

!

b
SPIRULINA  Turpin 1827 , I
f

i

I

, . {
never conbributing more than 5,0% of the algae, j
j

ANABAENA Bory 1822 |

Recorded frequenily from all sauples throughout the year. This genus con=

tributed significantly to the phytoplankton, often dominating the population.

Present in the post-twrnover algal bloom. Generally these organisms dominat= §

-2 Sl AT

ed the lake phytoplankton in October, which coincided with the warming of

the lake waters,

R A

£ R

P LT

ek

TSNS Sy

NP

Biaiss

;o
i
v
H
1
Ny
1 "
€.
i
!
q

o+ o SR 7 L L b+ A T

Eeses S cesavr SR

e

ey
AW

1

S v




i~

Aot 22 R Vi DAk R o i Y S g e v (T RERDTAON B 0 A 4T T AATT RO A D A JINANIE e e SAYE eyt egRI AT mm shy g e o o ST N R !
L (i R i AR T R R e e L Dy T LRI R A e ~, o e : ) s i 1 i
- ANCFIN W o o . “ e "> 1 . , . N i : - ! i
TR a R O i e ; " st O T I NP rl e . R i i
i - : . B R i o ok
it v S . . = e B T "
W ’,r P , : :
i + : ™
% Ji 3 bt *® i 5y i
. X
@ . . i i bz H
o 3 o 1
. 1 . ‘
i i 2
N e ; & L .
i

B8

O
»

L et

2 : K,/

(2
»

T

®
!
o 3‘ L 6 R W ? ¥ ‘:k
" / "(n{n Fovcanan A b S A i ingos m-—-l--d : y d . oy l" i T 'y —— . o, il ‘mesmor e " %
y a ‘ ’ " sowagrintini - . . N R i ""“L’ aat . ¥
o N - L : s i : b bt s o * 5
- * Ca B - g “ i " e
* - & + - t » * &
» v . * it * » ' :i
" i . - i - * b ;
"

L

*

oAt

L7
/ ‘
ST e

) va . _ ' . )
7 * , 208 .
s . "

) 30k | February

|
|
|
|
|
]

1 ; 1

Distance (km)

L 3

-
!
:
|
i
i
j
l,
[

5 7 3 B 1 2 3 L5 6 ] g 15
- ' Distance (km) | -

S:tatiehs ‘ ,' | | Sampling Stations.

!ftgt"‘tme»“i—

A

tctcc‘o—m m
3

A =
BE

o)

» '3 L ~~=~2E§ r

6 .
T
.

P
7 B 1 2 3 b 6 7 B
¥, g
. « .
: ey 2% : : & o ! e . /’
- - handacl . X N
: . i e e k‘_____,_:._,.ﬁ-.——- \§‘ N "’a ‘ ~~'~‘.""‘- ‘ /
P / - T -~ - - [ ha D - / o
b ¥ “
- had TVPRNG .
- v . bl T §
v v
. / // ’
/ i 10‘-—- .
¥ . . “
- L]
H(--
*
- -
M A’ L]
. / .
i
* ¥ <
) / . 20*" ) *
¥ ®
! )

. widancia )

October

.

1971,

| \ |
\ . | + )

. \\ » AOM \\q*ﬂ-“«--umﬂ]
\ v . \ - .

| RS ‘ s f

=
o
.

Distance {km)

. { mm—m—m—u»—u—-—t———L—“ k J. . 1 . L { . i - - A e Y MMMM
;S | | '17 3 15 1 2 3 b 5 6 7 % 15
Distance (km) L

. Sampling Stations.

*ewwd s by wiT)

-

:\ i P TS st one poany ’g Ei
* . ¥ '
. &
. i |
% , ¥ |
¥ h .
?
H

[ ey

i Figure 10: Isotherm disgrams for the Mwenda River mouth for August,
L e | October and December 1971, and February and April 1972, The
, . w—n Mwenda Bagin deep water stalion has been included to indicate

7. RS

e
S v WL T R

S = S | the thermal effect of the open water on that in the drowned :

SO R - e ot

~ iR ) river mouths,

,
ES

2

v

N

o d

st s T T T e D B

e 7 B - T *

¥
>
e T et i e - A b et s S Feers eadN d o TP PN R X P o Vi~

€
v —
¥

‘Yo, g

e

R



by w 3 R e ., g

RN SRR ST SR AR AW RN RO iR S i L A s v Mﬁ; b o

e i N mﬁmﬂ&mﬂ o "
Y i N 14 " i B i SRR

A L}M; (;‘ . ‘\A

Fg e - Sampling Station

v TR

i

April  1972. |

g T ¢ "y i P - %
. S : : y , : “« . - RN
; v v £ : | By . . o : i
; e v ' v . . = ' v
r“) P o - X ; * . M 4 ' * 3"
o S o P ; P T — — : |
v » e : » "\ ¥ . .l L L4 *
5 : I X ¢ —,! . . ‘ . : Vo
. " * - o, . 4
f n :. Sl ; :% S ‘ :' ’ ' : - : E i, & : : ' :
| ‘ e e . ‘o w — : - ?*
5 < ‘ j : 3 : C)_ »
/ )',Jj o : , .
- ) ) ‘ f
u . ‘w | ~us |
L i TR '~ R ~—_ s PR P TR S e, B S T A——T
« . ) 'f R n ' g e A : S at SNSRI SISV A i . o o SR, S s o ‘ 2 ' L 5 : ‘ 8 ‘ | 10 “2 11’ | 1
BT T S T Distance (km), ‘ . R | o | E
T e Sampling Stations.
: /E”ﬂ.‘ |
. ' . §
: ; ~ k
' £
N o
ol
%
o)
-

o e £

Ty L 5 8
Di

stance (km), .

*

‘_;Mwﬁ& | | . | | |

e BN

O A g
x

TR | FPioure 1%: isotherm diagrams for the SeﬂgWaRivarmﬂuthéﬁﬁ?‘A?ﬁuﬁfy
s " October and December 1971, and February aﬂﬁ'firllAl972f
Horigzontal dark lines indicate the extent of the floating
28 | | "oudd" mat, |

& » B R

i

». FE ¥ &

;
h
o
3
]
"
!
y
H

1
E
B
d
f
“

:
v
Y

1mm{d5;¢:3yﬁn;;§%;g R e "§'§“m’i By LR LR,




kS
»
=
v
- b
1
¥
& .
N

,"

A

3

N7 .
L LAY
&
g‘\
B *
g
A
\\\
N
v s
s
65
. y 5
. §
Al

R

L P T

¥
ﬁ; "
13
.-
¥
en

L

[ & 4

K FE R e b N
B Sl Y

/
T
¥
'
'
.

S

o

1
k:
=
sy
%
s,
Ex
LE AL A R R R T SN

w1
pesw

I

poss:
puris.

1
o

i

Distance (km)

amplmg“’ Stahom .

40

ofe 58 ookum

10}

October

s

'Q‘i.a!ilqﬂ’-c‘.j
I e mm Lﬁ
(s

4
{
i
i
i

-
ing

1871

¢ ‘ 1

D
I

L 5
Distance (km)

Samplmg Stauons

c":; N

i

® e e R e % % e am

PO R ., )

*

December 1971,

/

171/

/1

- P

> .
— Eae ) s ool §

-

!/

-

i/
7

/1
|

«

Yy
/
/
|

5

-

/
-/

/
g

(

ok

20

e
TE

: a
g
o

(RS

/V’

%a lmgww Stat ons.,

L7 S

FE Mo T fe
i3 S =

'@lf&'s&ﬂd%

1972

Fébr_ua ry

.

R

r

Sampling

Stations.

L%

i
5

B
b i m—— SR W W S —— “:-Q‘.W

: . ﬁx‘ﬁg‘x
8‘ i -nad
¢
i

N

10

20

3 T~aes

40

s e NI
.-9‘.-,.‘—4(9‘5

B
’tl'tt-m

1972.

et s v oxa wd(CF)

Q"'!&ﬂ-l&

e S IR — -xmm—lj"--

-

Figure 17:

G

T ) 1t

The dissolved oxygen (7'satﬂratibn) isopleth diagrams for

the Mwenda River mouth for the J97L«1972 sampling period,

The Mwenda Basin deep water station has b en
\ indicate the re1at10nsh1p between the lake
\the oxyger <o mdltlons 1n.th river mouth.,

LA BT R e s e a1 C PR ey B A T gy €

dneluded to

ﬁvcllne and

Vi D

ok £ G S € h M R 2 YR Gt ;xv:‘éﬁéﬁws—-m;w& T T T I T AU I e

S LA et N A

At g I e e L e e e




Author King RD
Name of thesis In investigation into the Phytoplankton of selected areas of Lake Kariba 1975

PUBLISHER:
University of the Witwatersrand, Johannesburg
©2013

LEGAL NOTICES:

Copyright Notice: All materials on the University of the Witwatersrand, Johannesburg Library website
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise
published in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you
may download material (one machine readable copy and one print copy per page) for your personal and/or
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any
and all liability for any errors in or omissions from the information on the Library website.





