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Zone It

A zonc of natural river low not at'i'ccted by the
back watcr ol Roseires dam, This zone cztends
from Sudancsce border with Bthiopia to Roscires
rescrvoir,

Zong IT:

The Reacires Reservoir with a  Dack water effecet
cxtendin: 100 kin upatroanm,

sone IT1:

A zonz of frow river flow not aliccted by the
back watcr o Scnnae dam, It extends from

Roseives duan o Sencar rpovervoire,

The Scnnae Hesorvoipr with a back water offect

crxtendin: 100 km upatrenam,

A zono of ree river Plov cetending rom Sennar

dam to = foew lim south of Kharioum,

Zong V1.

Khartoum areca

ilydroblelogicul inventisations of the Nile began
with cusual obnervations some 80 years ago. For the

nurpose ol this report this period of time can he
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divided inte threc "cras., BSince dams have profound
influence upon productivity and ccology of rivers
ths threoe cras were marked by the construction of

dams =seross She Blue Nilc. Thuse

The period ending in 1925 before the complaction

of" Scnnar dam,

The periol buginning with bthe formation of

Sonnar roccrveir in 1925 and ending in 1966

bufore the completir 2 Roscircs dam,
Third cra:

The period besinning with the formation of

Roceirce recorveir in 1965 to prescnt date.,

IIT. The study arca

Physical haclkoround of the Blue Nile Systcm

The il i3 the recond longest river in the
world flovwine trom ito dAist-ant sourca at lakn
. , . - O ity . .
Victoria (Latitude O 3071 eon the Centrel African

v

Take Plateas for dhout 5695 km to ite »  5th at the
. ' . : o O oy

Meditervancan Sca (latitude 51 h). b second

sourcs of the ovstem is luke Tana on the Abyssinian

Platenu and which lics 60 km away from its mouth.






Bluc¢ Nile by these tributaries., The river is not
navigablc anywherc, oxcept for short stroiches, until
well within the Sudanese boarder. In the lower part
of its courac 1. the Sudan, the Alus Wile roccives
two tributorics: the Dinder and the ahad Rivers,
both Tlowing dowm the Abyvssiniuan Ploteau.,  The
contribution ol these two trihuterics is 1ittle,
their combined «nnu~l divchoras barvcly cLooding 8%
of that of the main river. The eontribution of
these tributarics is enly noticonble during the
rainy soacon ol B Albyseinian Platcan,  No ather
trivutary draing iute the eisor until it Joins the

Wihite Hile. (Map 3).

Lite characterictic of meuntain

For instance 1os course ias generally
decrar and 1ta banks are stospor than those ol the
White Nilo, AL the peosk o its i'lood (Aurmst/
Septembar) the Blus Nile ot Khartoum may rise to
more than Sm ~heve its lowest lovel of May. Huge
anounts ot wilt wre coarricd anmuially by the Blue
Nilc, excluaively Aurine Yhe 'lood peried (late
Junc-Cctobie) transtartineg a total of L wLSOx106

tons orf silt unnually.
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The natural flow of the Blue Wile has been
altered by artificial hydrolo;ical regimes within
the Sudan., Two dams have beoen built across the Bluc

Nile: Scennsr dam and Roscirces dam.

Senaar dom
Sconar dam (350 km wpstreas Khartoum) was built
. . - \ IS T .
in 1925, The dam holds 1x10 m’ of water nuvnducing
a backwater «UCcct for 14O lan., The roserveir has an

n]
area of' 160 km®, maxirum denth 17m and meon retention

time of 32 Aqvs,  Sonasr aam was bhuilt to storc

water Cor irriration Prom Pobruacy to April.

Roseires dam

This dam (650 km our . L oan Khartoun) was
completad in October 1966, The dam holds 3x109m5
of watcr, vroducins a beckwater oli'cet Cor 100 km,

I}
The rescrveir s an apea of' 290 km™ and moximum

depth of L5,

Bince the Bluc Nile is abundantly rich in silt
during the londyn speeial systom is used when its
water is stored, The (illing o' the roservoeirs
behind the two drms is carricd out in tve Lures in

order to nveid adverse silt decopositvion.  An initial
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¢ Pilling is caprricd gut during the Clood period

(Tuly-September) when most of tha wator pascos
through the dmns., When the flaod subsicio s Th

tinal filline of both rescrvoirs in comnloted.
Usunlly by =nd of November the rescrvairs rcach theirp
Tull capocitics.  The wator in S.ommnary roscrvoeir is
gradually rocleus.d (or ireiyation purposes uniil
April-May when little pooo and conditions ot free
river flew roturn. Ro. .ices den is utilized in

repulating the level in Sennar resoervoie,

Rainrall
On the dbynsinian Plateony the r~in is heavy

althoush it vecics with 1atitude and 2ltitude., 1In
general the averagse anmisl painralil over the plateau
i5 1200 mue,  Thore is < well marked reinv scason on
the Abyssini-n Pleteou row dunz=Jevtenber with the
maxitum raini'all cceurring it abgut tho 0 o July.
On the other hund the amount ol rainfall af Ehartoum
district is mach smallor with m o annunl awverage of

about U2 wm, ma-t of the rain falling within the
period Julv=-Soptomboe,
Indicalors or wnvivommor’ Liange

Indicators o uvir .. ntal enrurte ohpsen in

tnis work arc srouped in cataeori sy -
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A, Physical indicators
B, Chemical indicnators

C. Biclogicnal indicators

Phvsicnl indicators:

1. Currecnt viloeity/Dinscharge
2. Tempuorature
3. Transparcney/Turbidity

L, Susponded wmatter.

Chemicnl indicators:

5. Conductivity
6., PH

7. Disolved Oxgge

8. Binloricnl oxyron demand R.G.D.
NEM

9, Chemical oxygeon danand ©,0,7,

Plant nutricnta

10. Pho=phnatce - Thosrhorus
11. Nitrnate - Nitrogun

12. Ammonin ~ Nitrogen

Heavy WMetal s
13. Copner
. Zine

15, Ircn

16, Nicko

17. Lgead.



Y.

18. Calecium
19, Meognesium
20, FPotazeium,

21. Sodium

Orpanic wpallutants

22, Horbhicides
23. Fun-icides

2, Inooetisides,

2. Biologic il Indicntors

26, Phytoplankten
2h, Zoorloukton
27, Bretorinu

28, Mucrophyties

A- Characlerictics of Physicnl Indicetors

1- Diaschar«e/ urrcnt, Yolocity

D= V XA
D = River disclinr~c ot o certnin point
V = Current voloaity

A = Uross secticnal arcw of a certain point,

The current or dischage in any river system plavs
a major role in determining the aquatic river habitat,

which in turn dotormines the tyre of biota which live on
it (Fig. 1),



-~
[o

[ S
[ .

'?u

- 15 -

Fig. 1. Curr

[34]

Environmentsl Chengz.

Factors iffscting % Trdicator
Indiczator = 0 Tof
Znvironmoni-l
Naturz of

Surf=cz nf

Wind {(in
slow-Tlowi

Dist=rnce

f=11.

Morphology of %iwc
<harral,

Se¢ssonsliity of Rein-
f=a11,

nt Velocity or River Discharge - Indicator of

_Indicator's

7Raflactzd
Distritution
tiotn.
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Fig. 2. : F=ctorz iffecting Water Temrersture in Kivers.

Fzctors 'Ficcting Irdicetor of
Ircéic=tor * Envircrmantal Chan
2. EFrcsznze of Leaxcs.
. Frze:nc: ol Impcundments o
2l-~rns the course of the - ~
T

4 - o

Temper<tiure.

spavwning.

7. Incicdercz of &iscesecs.



Fiz. 3.

Factors [ffccting

Irndicstor
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Transparency
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b SBusvendod mattor

Inorvanic particul @ - ar¢ materials held in
suspaensior hecauss: o wetor turbulence, or, rarcly,
mmmrmel ehoeienl conditions. Moot Limortant is Lhe
suansnsion o Silt ocnd elay,  Theoo =ve dorived

Prom transoart inta the coasyat o, (Fig,4),
B. Chemical Indicators

Y. Conduetivity

t

‘ha oloctroiviie condustivity ol o solubinn of
olectrolotos v tors to Lthe =bilitr of the solubion
te earry on oeloetorie curront,  Sinco clestricity is

crrricd in the solntion by watlcrction ol :.v, the
corsluctivity ander stondanl conditions may be
cxpueted o bor scwe rolutionship te the total ion

concentronion.,

The changer

in rivee v e gquality brourht about

by modern ~ivilization wone aspessed by the changes
in this

in the nataral qnlity of water =g neasvrcl/particular

case conduetivitv, c,o, chonges in loveis of ionis

nallutants shall be refloctod on 2henses in 1o vels

of totnl dissolv:i i1ensor ennductivity,

On the othe» hand, sines ehanros in the river
dincharen (ne o ~esult of water impoeundient eoused by
men) o et s condvetivity, coivluetivity can
be uscd g an indicatar of enviromental chenees in

the river syatem, (Fig.5).
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Fig. 4. Susrcnded HMaztter zc an Indicator of Environmental Change

~ Incicrtor oi Irdicntor's Effccts
¥ Invironmontel Co- Reflectzd on

2 «/-t].v‘ sernt lo'ﬁd
N © body.

2. so~tier of csunlight.
cndad ‘ &
Curvent v .Zocity : metier.
. . k Derns.. of light
weve zetion by wind. s 3. " s €
\ renctrstion.
“-
\
N
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Factors fffecting

Indicator

1. Geologiczl Nzture of
rivzrs,

2. Rainf=11.

3. Dischearge.
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Conductivity =s an Indicator of Environmentszl Change,

. Indicztor of

. ——— e b

“Environmentzl Chzngc

Corductivity

s
°

N
.

-~ Irci~-tor's Effects
¥t Zol -cted on :
Degr:: of water salinity.

Quslity of drinking

water.

ion of znime

ity of water.

i
of ionic pollutant
rsmse in conductivity
icates incressa of
s in the sourcs o
cl.arge



5. pH

pH is the logarithm of thoe »eeiprocal of the
hydregon ion conccntration., It is used to oxpross’
how acid or how «lkalinc the water is. Voot import-
ant when consldering this parameter are the fsactors
which producc the hydrogen ion concentration rather
than its absolute value. Pure water is wealkly
dissociated and neutr31i7 reqction 1,6, H' and OH™
ions are present in equl .cgoportions. If an acid,
basc or salt is udded to this water, 1t dissociectcs
and contributes H*'or oH" ions, thus altering their
concentrations in the solution. PFig., 6 lists the
diffcrent variable factors which cause chunges in

pH value,

Dissolved Gagses

7. Dissolved oxyoen

In aquntic cnvironments oxyren is freguently a
Timiting Tactor of major importance. Disoolved
oxysen cntars ~nd lanves fresh water through the
pnotosynthetic or th: respirctory activitics (or both)
ol the biotn, A& litrc of water in cquilibrium with
air at 20°C cantnins only .l ml of' oxygen, This

initiel scarcity of dis o7 d oxysen impesed by
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PE 2s an Indicator of Environmentzl Change.

N Indicztor o:

Tempercture.

Izinfeil

“Arcses of limestonec or

other calcium—-bazring
rocks(biczrbonzte
comownts).

frae 002 in watar,

Metrskolic
the bioi=.

sctivity of

¢ Environmentzl Chzr: ..

1.
T
\ 2.
\
/ \
» \
i PR
\ 2
\ -

> Indicstor's Effects

Rzflected on :

Extremze of PH =ffacts
ocsrotic gycstem of liv-
ing orgesnisns.

Very low PH weater often
conteirslargz =smounts

cf dlssclved orgesnic
meti ~nd smell amounts
of ¢ . iumte.

When the totel alkslin-
ity of =z hakitat is
constesnt, PH chenge is
proyortionzl to COo
cneang: =2rd is therefore
2 useful messure of the
letter.
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Physical procossass is u.uen intensifizd by
subsequent chemical cveonts. This is particularly
true of watcers containing large amounts of organic

matter. (Bayly and Williams,197%), (Fig.7),

8. B, 0. D. (Biolonicnl Qxveen Demand)

D. (mz/1 ) 15 an arbitrary measurc of the
amount of oxvion token np by a sample o wator
incubated at 20°C ror a siven period (5 days). The
ancunt of oxycen mbsorbed is dependent i1y on the
amount of organic matorisl prescent{the greater the
amount, the Iarpgor the demand)but it should be
stressod that nuasrous ather factors are of gignific-
ance.  The basiencchanisin off the test is similar to

that crusine deox

cmaticc T ostroans polluted by

orryanic wasbes: bacturli . break Cown the complex
orpganic mnturials into simplor substanecs and in the
proccess ramove oxveen Lrom the wiater. (Bayly and

Williams 1973),

9. 8. C. D, (Chomical Oxyron Demand)

Beeausce the time roquired tor complaetion of a
B.0.D, nnelysis, which may bhe 5 doys, 1s too great

for the *est to hove apnlication in many situations
1 ’
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zn Indicztor
Change.

Irdicztor of

Dissolved
Oxygan.

of Tnvironmentasl

Indicator's Effect
Refleeted an :

ey

1. Respireticn

2., Phntosynthesis.



- 26 -

the mnalysis of €.,0,D, which recquires 3 hr. or less,
is orten preferrcd, The C.0.D. procedurc is based
on the fact that most o ic compounds can be
oxidized to carbon diopxide and water by strong

oxidants under acid conditions,

Most samples contain o high percentage of
material which cnsn b¢ chemically, but not bio-
chemically, oxidisncd, suech suples will have C.0.D.
valucs grenter than their 2.0,D, values., For cexample,
textile vpapcor, mill and other wastcs containing high
concentrationns of cellulnse hove 2 high ©.0.D., but
a low B.O,D, On the other hand, distil’ - and
rel’incey wantos have o hish B,0,D, and low C.0.D.

(CIA SCIO 1970).

Plant llutricnts

NMutrients discharped %o+ water course promoto
biologicnl responscs w - way interfore with some
desircd usss ot Lhe water, Plankton blooms nnd
excessive pgrowths of attached algac such as
Cladoepherae rooilt Cromt the over fertilization of
lrkes and rivers, The inercense in the conccentration
of nutrients in o body of water is called
cutrification nnd is onc cf the most imporﬂant

pollution problems (CIA ZCIO 1972)






occurs as nitrate, In eutrophic waters with lerge
standing cropa of alpgac or macrophytes, almost all
the nitrate prosent mav have been talen up and
incorporated in the plant cells. In anacerobic
situqtiones, nitraitces are often broken down through
nitritc and nitrous oxidco, occeasion:dlly as far vs
nitrogen itsell. In addition, in the o»r 2o of
dissolved oxygen free ammonia may ccour as a result
of protcin breakdown, (Maltland,1978).

4

Nitrogen wnd phosphorus lischarpged ta a water-

coursa promote hiologienl roesvonses which wmay intertforc
with some donive? uscs o ~water.  Plankton

bleoems and cxecssive oostns of atiacte: ! alyac such
as Cladovhers rosuit frow the owr rortilization of
leokes and eivers.  The unacthetic appocranacs and
gdor ol pl-mkbton rrowths mako woetors untit for
reeroation anl loa Cor othoer purnoscs such as
municipal and indusieial wntor copply. The quantitics
of nitroren wnd aleac in water has been  shovn to
limit algnl populations, Bath a2re common pollutants
arising Crom munieipal an? industrial wer' oo and

agricultural runof'?,
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Ammonia is Cavourcd ag the most reliablc Single
parameter o measuring tho quality o! yiver water,
Anmmonia is prosont in Sewnge nnd gonme industrial
wastos and the higher tie dorroa of purification, the
lower the -anmonin concentrtion off the c'flucnts, the

gmnenia beins oxilized +o nitrato,

Hecvy Mobiols

Some hoavy motals npe anony the most harmf{'ul of
the clement .1 »allutante, These clements, which are
in gzencral the pietiadls in o Lover ricsht hand corner
o' the porinlic tablo, ©oouds cssontinl lements
like irven s woll o tosio woetals like leald, caldmium
2l omereury.,  Most oof them have » tromondous aff'inity
for sultwr anl attoel sulfur bon's in cnzymes, thus

imichilizin: “h. enzyme,  (Nanhan 1979),

13. Coppor

Capper is s casential treco clement, not very
toxie to mimels, toxic to plants and t1lpne at
moderats lovels, Ite sources TS

= metal plating

= industrial nl domontic wastes,

= minineg anl mincrnl leaching,
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4. Irgn

Iron is an ongential nutrient, g component of
hemoerlowin, It 18 not very toxie, howevep can
dawmage materials Such as bathroom Mxtures ana
clothing, Ttg sources ars corrodoed metal, incdustrial

wastes and aciad mine drainage,

Lent is a0 thxic suhctance, Tt ean cause anemia,
kKidnev Yisease, dicorce)s o' the nervous ~vstem and
wildlire destruction, Its gaurces ape Loty
mining, nlusbine coal an zusoline,

Zince is un esfentiul eloment in rnany metalloenzymes
and aids healins of oundn, lownver it can be toxic
to olants at Nicher lev o, Rine X be  a major
component or sows;e awvign Limiting: land dispoasal of
sludee,  Its SUNPCEs srel industedal waste, metal

pl'xtihg and b o,

Major ion;

(17. Caleium 18, Marnesiun 19. Potassiwr ana 20,
Sodium)

AlLthourh maior Lons ape renerally not egneidered
indicatore on pollutinn ap "Mvironmental change, they
are parametoers o' the wbient quality o her o and are

therctore included in standara annlyais Procedures,
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measurc of th- mimbar poff Spceics, A hish Tiversity
menans that many kinda e algrne apg bprcsent., In low
divepsity “inre is g Monstony ol a Py Spucics, A
hichly cRtrophic body o b haz oa swell numbcr of
genera ond abuniant bPoitilations whereng a less
cutrophic anc hag o nopulation which ¢crnsists of g
wide range of sencera and oosmall numbop o’ ench

genus, Brask (1954) ani {atep Sinuda (1972)presentca
comprchonsive aystematic aconunt s 0l the rhytopl ankton.,
Compﬂring fheir aceounts to thiture similep aceounts

may throw licht an chanzes in Tiversity,

In terms Ap spoeisa Crmosition, inercase in
ntriont supnly, change in aptical prop o taa o p the
water ap thg chrnins the pocime, of the river ig

usutlly meesmpanic! by the “rpearance A now snecics

which Cavour the ney contitiong, and the disnppear-

Ance o cxistinge Speeins which sy nat, Tavour the new

conditions, Difrverent e Saoal alene unliubtedly

have firvoe.nt Ghvivan ooay roguircment s and gt

N
3

could be. that a Particular gpegios Aominates in

&

varticul -pr bady of' watep boeause the brevailing
conditions fayur it. Theorctore the appenrance off

new svnecias of orgzanisms and the dismppenrance of
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exiating yncs cuuld purhsps e userul indioes of
environmentnal changes, fpeeics list made by
Sinada (1972) auriner 1955=-1970, comparad o that
madc by Rrank (1954) auring 1951-195%, shows that
many svucics appearcl and o vew disavpoeared from the
Bluc Nilo. Such . change in the angal lorn ol the
Blue Nile within tne stort periol of time of about
15 years implics chuayzes in the cnvirenment s Similap
Specics listymarc in e Mture will help to dcteet

changes in the cnvirvonment ot rhytonlankton,
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V. Trend Analyeis and Base Line Data :

Di

mn

charge

The Tirst cra (1912-1926)

Discharge date collected “rom the Ministry of Irrigat-
ion and Hydroelectric Power is #iven in Table 1. The
fluctuation in annunl discharge ranged between 139 and
157 mm3. Lowest mean value recorded (9.c mmB) was in
April during the period 1917-1921,

Second BEra

This period followed tuilding Sennar dam. Fluctuations
on annual dischurge rasein® Llhartounm lies betweaen 132-156
Lowest rmenthly mesn (10,0 ) recordrd was afain in

April during twn reriofc 18¢7-1931 and 1937-1941,

Third Zra
Thig era follownd the building of Rosieres dam.
The maximum discharee of water recorded pasging

3

Khartoum is 113G mm”°, Thig arvroximataly cquals the
loviact voluse racorded for the above menticned twio

e¢rac.  Low:si annual record is 104 mm3 for the period

Most significent ie the very low disch:. . value
during 1982 which renencd only 71 mm3. On aznalysing
the monthly dicchrree =t Khartoum during the last 3
yeers (1980-19&1 opa 19%2) one notices that the lowest
discherye velues in the niz*~»y of the Blue Nile

River are rocorded e.g. .7 in Februsry 1980,


http:mr.Lowea(.st

- 39 -

bl: 1,

Ta

gzt Khartoum

in x '33

P

car

>

Dec.

Nov.’

Oct.

A
<t ™M
— —
0~ r~
&~ 0
~ n
— o
™M
—
O
[)ENVe]
[S VIS
~ @
~
<t <t
0w
=
[TRNRS §
[~ w
“r o<
— o~
.
~
ESIINN
w ~
. .
O ™
—~ ~
[QVERRNG]
<G Oy
1
(a8 IINTAN
. .
w0
-
< w
. .
N
~1 (<
O n
O o~
<« ™M
oo
—~ o
i [
N~
~
Cy
~ o~
43
[] .
G oo
PR
frr o

157
137

62.5

[SH

[E

(93}

(W)
1*

132

oy

[
QY

—

o)
4

“~
97}
—

0
(o))

)
ﬁ/ —
4

~

un
~1

L
W
~I|&
Ly
|

i~

‘.
Gh
—

mnao oo

Q w
[To I S o
~
= I~
. .
DN
N O
. .
as o~
t~ 0
=1 -
O Qo
AV
SO
1~ g
“ron
[CANEETAY
WM
WO N
Cy oy
Cy -
~ ~
O
O ™M
kM
Y~
. .
[ e
~
~ O
. .
O W
-t
N
. .
SO ENNANV]
=
Ul
I~ n
—
uN o
~ m
[SVEERAN]
O
UN D
(.
ISR
-2 TNV
(VAR
~
140 I I}

56.2 33.8 156

349

W
\O

[QV}
0

36

27.5

1€.0

12,7

[OA]
~

—

104

11.5

[V

1¢.

un

<t
~1

uy

Q

un

S.0

€.CC

~

.98C»

fE St K I

|

O o~
O~ |
— 1l
|

1]

O O
. s |
O W |
Il

|

I}
[SINTaN]
s
—~ I~ |
N~
|

__~

™M w ||
O ™M
—~ ___
I

|
oy )
NSO
[Fa NNV
|

1l

§
DN
T |
Moy
|

___

o O
. o )
[ |
[ER NS |
___

n O |l
e
(G2 T
— |
___

O O |
SRR
— [
_~_

S o)
. [
O M)
—~ |

h_

O g
. . |
wy <t |
I

___

"N O
. . _
ER Vo I
|

___

O O
O QO
. o
OOy i
i

|

—~ o)
oroay )
N Oy
~
1t

|

1l

1

Ml o]

rower,

Electric

nd hHydro-

=5
=i

Mrnistry of Irrigation

-

.
-

Scurcea



- 40 -

K

L.5 mm3 in February 1981 ang L.5 mm’ during March

1983,

The consequonces of this lower discharge valucs
are rcflceeted in the appoaratr s of aquatic weods
Along the Plug Bile at o ctoum (pefer to scetion
on Macrophytlos ror more d.otaila), Also apnearanaze
of new islands on Lhe couwrse ot fhe river is snother
indicater of cnviraomnent -« chmee enuged vy the
humnn interfercnce with the natural reipime of' the

rivap,
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2. Temperature

Pirst, Sgeont ant Lhird cpas

Water tomporaturs in the Bluc¢ Nile was Taund nlways
ta be bulow th ~ir t mncesture,  The viluce reached
aQepends vron the acouan o bhe veur and oon the time of
the day c.oge Desoauri (1980) recordod o 10 & irreronce

. R P F Aty e
between air (3072) wmd wetor (207C) tumporntupe at

(Lo om) in Jamiiry 1079 ot Senner rosory oir.,

Lochraby (1972 ree v ol tumporsture ranges along
the Blue Nilo r'rem Ehartour ¢ h, Bthisnian border to

be botwein 17 2 .nl 5077 ¢ ine the poriaa 1965-1970,

Thermal steatificntisn ig beont aver meot 21 the
Nilce ‘'wever, stratifiention is r-eopelcot in Iam
reservolirs c.pt, Wascdires posery ir (Hammert-n 1972 b
ant 1972 ¢}, Cloar vari<ti-ng “langy the Blue Nile in
tomperature nrc notis N1y botween the Sulanese

1+ ren : )

pladins <ntl Lo 7o in the Bthi ninn Platenu,

Diurn-l chanmes in bonnop-.furc were recordoed by
. - . . v}
AL (1082) At Khartoum perecine bobween 27-0R G, with

the hirhost vailues b 4 pmeoand the loewest <6 O am
(29 april 19a2),

Thermel polluisn is pessible in the Blue MNile,
bécruse the Quaicd HBuisap ractary use Bluc Nile water

in its cunling priceng,
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3. ITransvorency/licht openctration

Pirst cra:

No transpoarency data on the Blue Nile 49 nvailable
in this nerioa’.
Sceon! cri

During: this pori.d transparcncy measuremcnt of ‘
Ll meters wns rocordll ot Lake Tana on 12 March 1964,
(Tallin: =nd Kaosko 1967) . readual chang + from
Flao ta Low water con Ui ns causcd tho depth of
transparceney to iner.aac fron 0O t: 0.5 m “nd more
(}Innnnur't'zl, 1976),  This ahscervatian on scasonal
chungus in tronuporoncy was als, voearied at Khartoum
hy Tallin: nl Qzeake (1967), whore transparcney
durin- lso0 senesn (July, Au-ust, Scptembor) wag nil

but realunlly start.? 4 inercoase s the fleod nast,

3pl ope

P

Hanerton (1972) noted that transpe » 100 (Sccohi
wlise) Mieror el rran 0.5 t9 2.8 in the rosLrTIIr of
the new Romvrics Jom with valucs of 1.8 m at Scnnar
ant 0.6 m .t Kherisum,  Altor the 2am startod
funeti-ning , silt be o b~ sotlle owm above the
damy this incrcqne) lopt! 0 the cuphntic zone 670 km

downstrcaun bt Khartow


http:inCV61ZLI.pt
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L, Susvenlel matter

First cra:

Benm (1906) poe pdel suspenlaed maticer in the Bluc

Wile watcer ot Khart-um to b in the ronge of 4.1 poin

(in Fobeuapy 19085 an: 9755 pom (in dugust 1905).

It shoull be streose? hee. ot inthrmation concerning

the zeldmint L1 o tw Crxodn limite? eompare? to
the weelth or awedlable river dachrrc latw

Sceond gra:

Honsuromonts were taken a0 the Blue Nile (1954 an®

1955) as part oo the stulics forp Hascives 1em by the

Minictry ar Irriratisn,  The weragse amel cuspended

sclim nt (milii-n tins) was foun? to be 13 ¢ mpoascd

AF 62 millon tong P Sanl o) 72 Silth oant Cleay.

Maxivam seiment conzentration, din mesl, voooaured

wag Lo, 50 el the minimmm pg 170,00,

Sl ocrnas

1

s Rl
[SRVRSN

1es on transport of seliment in the Blue Nile

River wor., eqrpic) by Bl Be'ri (1959,/1970) uring

hiz Ph.D, work, "Wl Reipg Poulatod thet in the 1969

Plood vorda?, 99 milli as of ge'imenu woere

transportc) nast Khartown, of which 4O millisn tons
wore savl-sitt o and the reirvintor wag 'inc clay particles.
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These figures compgrc with a total of %6 million tons
0
in 1948, compased/ 22 million tons of sand and 3ilt anAd

14 million tons of elav.

The above values arc much 1ower than thosc obtained
in the 1959-60-61 scasans by the hyirnlogists of the
Ministry of Irri~atisn =nl H,B.P. It is th~rugzht that

I~

depnsiti=n of silt in the new Rosciroc r copvoir is
largely rosoonsible for the lower quantity now past

Khartown,

5. Conductivity
1st cra:
3linity measured as -:lids in solution in ppm

wes Cound hirher Jurin ths low water £1ow than high

flow (Bem 1906),

2nd ¢rn:

Scnsonnl chenoes in esnductivity at Khortoum werce
investinnted by Trllinge ~nd Rzaskn (1967) Auring
1954~1956 »n? were fhun? tn be loess than twe hundred
vith a1 'ew hirh valuos (cenductivity=@g300 umhn/cm) |

P
Ia Scptember, March and ADril samples from 1956,
r2cordad
L1963 and 1964., tho valuss/were respecetic vy 145,

228 -nad 238,



Pemmerton (1972 q) EWe a range of 140-390 umho/em

for volues recarded o

t Khartown in the periad 1965-47,

Maghreby (1972) Meine 1965-1970 shawel tac
eneLivity o th Yye Nile 60 be din the ranie of
120-1350 umne e, This inticqica a macderate amount of
solutes in Ssatioon, The pinivmm valuaog ap conductivity
Viere taunt arine 4. Flev anld in Qct o per “nl Mavember,
These were Pellowe! by oop inercase towap e vmiary and
valucs shot up 6o - maxinun lupine April-iunc,

Morheaby weploo Snocloven stationg Lo the Blue Nile,

It shoul T be nobo) nope s (1) 1te botween tho same

msnth £ram veap 1. shnrwere b1y Gy upine

Junu%ry 1969 comwluctivit - SO250 umboSem o i

vanmury 1970 it wes 100 amS e anl (2) N e sur -
Made

ments have b’ﬂﬁn/ urim M perds Tty cxeapt at

Khart-unm stationg,

Dosousd (10PG) munnp. bhe coniuetivity ut Sennap
.
reservelir in Mavonkop L978, he fun? it to be 45

‘em. A1i (198

]

Ui, ) the value o1’ 235 upho,/cm

At Khaptaum wurine April.,

6. b

—~

f

First opn:

T

Y data from this period arenvnilable,
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Sceond _era:

according to Talling and Razoska (1967), the values
of' alknlinity inticote thnt «t cquilibriuvm vwith
stiespleric corbon Jicowite, pdovalucs o p J3.1-8.3
woull be expeeto?s (Goey Tallins and Tolline 1965),
anproei bhly 1ower valuea, bolow 8,0 wore fhunad nly
in silt-laun Viate e, el beohable ooorrosnin? to
incrensel econconteations o eurh oo Tzl le resuliing
from srennice doeoamnenition,  Luel Livher v valuces,
aratngd 9,0, were voache? Peem bl Dhvt o e
consunption of carbon TLexito Oupine L bune sensanal
moexima af phytoplonbttan (Tomiery-March =n. Hoy=-dunc),
The hichest pHovelue peecrde! in the Blue Bile, 9,2,
was found in Genry (10,1, Fosi, 1.1, 1955) durings
the iest ansbaons mexine
Thirmd weas

Suderad eomiarchers have measured the pll value in
the Blue Hil. weton “wingg this periond. Their
resulta woro e tallows:

Hameentan (197¢), 7,9-9.1 ph Auring 1965-67 at
Khart sum,

Sintta (19372) 7.5=9.3 pH urins 1968-70 2t Khertouwr.

Meghraby (1972) 7.4-9.4 pll Marin: 1966-70 " "
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at sleven stations from 5. .rtoum ta the Ethiopian border,
Dessurd €1980)~ 8.8 Rovombor 1978 Scnnar rescrvoir.
Al (1983)— Te9=8.7 ciurnnl voriatian uring

April/&2 at Khaptown, maximun ot 7,00 «nd 8,00 om
At Lowest o at 12 micind cht till 2,00 .,

7o Disgnlvae! Oxvi-en

First oros

Na 1ata arercvesrctel oy this periad,

Soennd orag

Talling and Rzoaske (1987) showe? that - ipins 1953-
55 dn the Mlue Mile at Khartown the scas nal trend for
surface water inlicotes o moicrate deirree o sub-—
saturation 'urine the phage -0 P10 water, and a

slicht supur-gsaturation urins bhe bwe moxime of

vhytoeplanictoan, A reanauns 0 cveen Cloficicney c.g,

below 500 ap soturation, oo nover Cound.  This axygen
scaganality 15 sweesnmnuidle ! with seossnal variatisn in
tumperative, o Lhe surfnes woter,

Hgmacesn (1976) whil. studyineg the limn 1oy of
the Bluc Hile, botsrs buil “ine- Roseires dam, recordeld
that the puercontace sntupration or SXyieen in surt'aco
water varict, with cer siopal suncr-saburation in
Janunry-fobruary (Cy-mophyeoan ol om)Y wboolitbe

concentrations | were Iowr Cluring the 0 period,
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Thir? ¢ra:

Mochreby turine his Ph.D, stulics (1966-1970)
state! thet in the Bluc NMile the surlncy wrtores are
usualiv in o ostabe oy sli-ht suporseturation
(6.0 me/Litre = 75, satur B). o During bthe £1 450
hawever m O pnto ‘Lo ot sub-saturabioon ig some times
found.  One inei ones o SERYSen lelicioney below 50:5
saturation, vas poeara ol et Khor e an Quringg the £lao0d

nf 1968,

Humaorssn (1972 Syhonwl 1075) reoorte? that
peri-ds of' veapiahle Toexyeonatisn have ocourred in
the Rogeire s Bescryoir, dnclulding -n opisado op

crmplite Lomveonation oo A aprtep ite firat rilling,

Diurn.l varirtisne in Tdes lvel Ay i the
Roacives roaceveir wope stulicd by o hpaber (1965-70) .
He frun? a maximum value of 10,4 me/L Oy during
the period o hirh photosyatholic netivity At 12.00 noon

™
M Iowenst velue of .7 mes Vs 18,00 hours,

Ai {1982) raonc e Lveriations boiweon
7¢8 ma/Lont 8,2 L furine april 1982, The lowest
cneentration was poear 0 af 5,00 o 1 the hichest

Sne st 3,00 pwm o torng o, rom bhe nbove data

clear "oy onY piccht veriotisns in disstlvel auxrpen
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valucs e¢an be gcen, Oxyren swrface~-suversaturatisn
was rccordel by Tollin: =n’ Rrmsska (1967) ruring the

parind of annuel phytoelaaloe o mnxinia,

8. B. _9.9.___";_:1:(‘) 2.0 0, 0

Ta date noostnlies, for the B, 0. D, and C, O, D.

parametoras, have ooon mnolc.

10, Phwsrpbto-Phoysphs pus

a2t grenveileoble [for this perind.

aee s edine by Tl line (L976) coneentrations of
salublc Orthephosphate woec <beut 100 ue ?Ou—ﬁ/L in
the Bluc Nile bai-ro the main perisd o0 o ocwsplanktan
Tevolopment (Prowss ol Talline 1958 Tolline ont
Ruoska 1967, Hammoet n 1972 1), but Jdeeling! there-
after to 710 ur POM—PfL. The iz st port o the dceline
may be inlucnec i by hylesl o -ieal cehrmyres upstronm,
stich a3 Ly continae! b, ot e lewatore in the
Bluc Hile. This phaoo inslu’e! the initial creowth

S0 the o ddotsm Molososirve cpronulsto in the Blug

Nile river, which scenrecd in n relotively phosphnte

rich meclium,
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Harmerton (1972 b) weasurcl a deeline in phasphate
and nitrote in the Roscircs resepvair e e 1967-68
inter £1-37 sc¢oeson, these nutriconte 1z . crcascel

al-ng a loncituwinel sccetion tower g the lam,

The Later part ~f the phisphate leeline obscrved
by Trlling at Khartown wns dus o uptake nscociated
with lensc phytoplankton w oo inciuled abundont

bluc-green nliomc-ospoeel Lo annbaenn flos-zaguog

£, spirgiies

Dezougl (1980) moasurc? values belwe.n 64 an® 70
uU/L POM_P in cleven of the Gezira irrigation canals
between Moioni ~n” Khortoum in January L979, The

cannls reacive thedlr wetor U'eom Sonnar reacrvoir,

ali (1982) cteeted diurnal phasphate enncoentrat-
ions nt the Blue Nile at Khartoum in April 1982 to be

in the range of ©-18 wi/I with no obviour chnnges

recorced betweon Aoy an! nighit.

(1972)
Sinuda/rcpurt'T oopange of phosphate cancentrat-
ion a2t Khartaum L be botwe.n 14,0 uz/L and 300 ug/L

Aduring: 1968-1970.

11, Nifrate-Nitro-on

Mrst cra:

Bommn (1906) measurcd the nitrate-nitrogen for
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one year bhetween Novomber 1904 and Octeber 1905,

Maxinmm values nf 0,084 1om wore rocorded in Tune

whilc the minimun value of 0,015 pom in Janurvy,

There is no Jote available far the annual L1500 perioad
\

(Tuly, wr=1-t, Sortomhon).

Scernd PepicA

Talline ownd Reoska (1967) showed that larmc
seasnal chonees in nitrate nitreo;on toke ploce.
Duprin: 1954=19%0 pori 1 the Mol wuater cf?ntn.inurl
larce wunts o8 aiteato-nitreoson ceeasinally
exceedines 500 w/L. o deeline b lovels holow 20 us/L

oceurre” in HovanborsDocenior lurine $he fMirot mexinam
the
blooam al'/iiatan, kolusiva syenaloba <nd ow eoncontrat-

ions were mndntaine? the cprhhut the DHlLoawin: aeximum

hlo-m o0 Jmabaena Clos=aguea £, guirailes,  Hhwover in

a

abaenec ol adcquate onalysia ol upstroom wat e, it o is
n>t nassible Ly osepaarate the ennseguences Hf subsiding

fload water nd uptake by vhytiplankten,

Thirl cra:

Measheohy (1972) otate? 1hat urins the f1293 the

. . . s /-
nitratc-nitrason ha? o eonecentration of 0,08-0.1 wig/L.

This rapi’ly Jecrerood to 0.002 me/L or less at the

»

cnd o Decombher~Jamarary,



- 52 -

Sinada (1972) shrwed that the range of nitrate
ecancentrationg ot Khartsum to be  betwoon 80 ue/L and
200 ug/L.

Hamnert~n (1972) inlicaic? that the nitente-
nitrovon levaels at Khart-uam roaneed botween 1 on? 100
ur/L. AL X scipes peserveir ho roesrded the fallowing
concontratians 55 ug/L in Hovembor 1967 and 2 ug/L
NO5-¥ in Ly 19458 (1972 b).

Deg wei moasue waﬁ—n in the Geszire irripation
conals ¢t b in the rence of 0,.52-.n 1.00 mg/L
durdnzy January 1979,

A1 (1982) statel that at Khartoum, the Blue Nile
wnter verfoeme Ciurndd chongses in nitrete-nitrogsen

contaont betweon O wnl 25 ue/T,

12. ammonium=-Rilriren

Boom (IQOG) measured annenium-nitroaoon to be in
the eange o f troce (in December 1004) 0 0,032 ppm
(in Junc 1905); 1o ‘ala arercesr el for the annual
£l nertad (nly, Aupust, Septanber) ab Khartoum,

Sgocan? & odpt o

The ronrce 0 values recorled was aways belaw
0.5 w/L ' (T 1line: & Rzouska 1067).
T late there have been no stulics done on

ammoniwn nitroecn,
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Heav, Metaels (13.Cu, 14.Fe, 15,FhL, 16.7%n).

No gtudies havy baen corducted to study the

hepvy matels on 4ha Blva Nila Pivay,
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Zzone VI (Khart um)

This 2 .uo hos buon thersu~hly an? better stulied
than other strotehes 0 the Bile,
By vk (IQSM) vroscntot systomntic ccenrunt o€ the

phytoploni .m0 th Blue Pil. Crow shaplos ¢ llcectad

nt Khart ot otwe-n 10049-19520  Gver 90 alotl taxa
wore foentifricT. Mhis totadlost atuly wes nt
ropents? until alftcr too oomeloticn of Rascires dom

when Sinaca (1972 anpylisho i) nroscnbet o osimilar

avstomatic nee unt (Coo bl o).

Of the 99 taxe revartod by Be ook (195h) anly {cw
contpibute: i nirticmtly t+ thoe o-tal phytoplankton
bisinss, funoska, Brosk & Pprawsce (1955) mad "allins &
Ra sk (1967), trom poe e male cupine 1951-1053%
and 1954 -19%A respuetively, have shewn that the
Tominent avecics in the Blue Milo were Mol agir:

Jeanwd ot oan At vepicty  angUsticsocime. nubaong

flog-oqunae 'y guiprsit -nA Lviwbyn Lirknticn,

These Cintinoo are summiarise?t holows -
The errneontrtd oo »lonkeen wae very low haerine
L1758 noris” of Jnly=daebaber when clverss ean’litions

af papi? 1w ond hich turbi ity oxiste™,  As the

currcent subsidel in Havoenbor diotoms wore the first
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greup to appear in numbers particularly Melosira
granulnta which was Cavaure? by the past-flasad
relatively hich concenteations of nitrate-nitrar-con

an? phoasphate-nhosphrrus, The (orimer matricnt

retac T b T0=-2) ur]_l v rvospeasiblae far the primary
cheele to the inero-osc i kolnsirs which was surpossed

by anabacne flos-nauac, The 1itter 2l-a produeccd

hirher nepulatinn lensitics in ornunry=Pehrasry and
pProp-bly respensible ior the lopletion ot phospharus,
A deelinad of phytovlankt n securred botween March-
April nfter which # sccon! moximum aevelapod duringe
Mmy/owrly June befare the ontire plankt-n was woashoed

out by late June, The comvonents of the scesn?

maximam woro Welosia granulala, annbaenopsis

cunnin-tonti, AL Pancanvilons, annbhens schercneticovi

Rophidiopsis cuprvate an? Svno irn acus.  Lynobya

limneticn wes v mimor component of the mazimum of

May-Junc 1956 (Pllin-&Rz ska 1947) slthayurh a najor
one in 1953 (Raaskn ot al, 1985).

Neo furthor soiannl stadios »n the phyvtoplankton
O the Blue Nile wer. earvicd boetween 1956 and 1962,
Howover the Hylrebislerienl Roescnrch Unit launchel a

long=torm study In 1967 t2 2 teemineg the impact of
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the Roseirss dam an the binlorical eonditions of the
Blue Nile. Hoammertan (1970 n,b, 1971 a) sampline the
Blue Nile at Khartoum Qurine 1963%-1966 observod seasonal
cycles ~nl successiian 2f phytorlankten which were
remarizably rrofict-ble «n? similar t- thhse recardcd

by previsus warkers without chnnices in +he speeics

compesitinon of the plankton.

Third cra (1966~1983)

fian-mnlc lakes have preofiund influencies an the
binlogical praTuctivity «and ceslo.sy of rivers, With
this in mind the Hylroki-lo ieal Rescarch Unit
(University of Khartsum) made plans in 196%, three
years befarc the completion of Roscipres lam, to carr:
1 1ong~term studly of the wheolcoe 700 km loensth of the
Blug Milc t~ ‘eterminc the impact of Rascires Jom on
the biclsglcal conditions of the river. A& survey of
conditions before and after the dam was put intc use,
was careic? ut., The valunble stulics carric? out
by Brock (1954), Rzask~ ot a1l (1955), Talline & Rzoskn
(1967) =ni Hsmmert-n (1970 a,b, 1971 n) have pravi led
much f the bascline Jdata for comparissan with
conditions in the newly £ormed rescrv-ir and in the

river at'ter the Cilline of the rescervoir.
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Zone I

This zinc is neot affecte” by the Parmatian of
Roseires rescrvnir., Within this =3ine nyrmnl river
conlitions cxisted with larre letritus suspaensian

and tew advontitisus opanisms (Hu;hrnby,1972).

Zone II_(The Roseires Reservoir)

The rescrveir o the Roscircs T=m wns fipst filled
in Octeber 1966, Shortly 2fter that, Hammorteon
(1971 b) dbscrved 2 mylerntely rich plankton in the

rescrvyir, with Microeystis flos—aguae and Phermi/ium

mucicuhla as lmpartant camponents, Micrscystis beeame
rapiily Jominant and in Docunbor 1966 the surfqce

of the lake was brisht rcoon. It was intcresting: to
note vhat tiicrhevstis hal noever provieusly been 2

major component of the Bluc Wile (Broak, 1954).

Melosira jranulatna, ~lways an important companent of

the Blue Nilc plankt.n was prescnt throuwshout the
samplins seasnn with peak srawths in Movember 1966,

March and May 1967. The sther immortant component

of the Bluc Wile -nsbrona £1os~-aquac ‘41 not apnear

until Janunry 1967 anl roachedl n noak crawth in

February 1967,
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The follswin: sczson -~ Navembor 1967-kay 1968-
the phytsplankt-n of Rascir.s rescrveir showe?
considernbly heavicer crowth than duwring 1966-1967
with the “ominant algeac beins the same, noamely

- RN . T - P T ) nh . . Pl
pclogiy o e nlata, Tioe Lot AL SO TU RS NG be LY

anobncra Llog-aauag (Hmmubrt:n, 1971 ¢;. Many nther

algac vere preacnt incluline

Lossrum Spp. which

vore parsicularly peaminent.  Helsgira sranulata

was 2lesay cbunlont In M ovoanbor 1957 and incronscd
throuch Deeccmber 0 2 pe-k o ULB0 colls m1~1 in
Janusry 1948, Durinc Iehrunry 1968 Shor. was o
shart locrense, reerlins ~aly Ui cclls ml—l in
March mut inercenzel asnin ts 5220 colls m]-l in
Moy 1968, Microeystis flos-azquas «n? mabacnn
flus-nquas were preacnt in Novonbor 1967 bub £yrmed
dense surfocs blhoms wrine Decenber~fobruiry 1968,

In Murch 1968 Peldinstrun spp became dxminant while

ficrocystis re~vveteal in cusrmeus numbors in day

Durin- 1929-1970 sacsin the Raseircs ros-rveir
showa? furthor ditflfsrcnees rom the "uounl" acnscnal

cycl: thrwh Mclosira gramulata nroduced a hoavy

growth in November (Hammefton 1972 c¢). Unczpectedly
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Valvox aurcus Asainated the phyteplankten ir Decembor

1969 but this lisapperrad in Janusry 1970 t- be

reolace’. by o large croewth o0 Podiastrun simpley ror,

funden-rivy which e:ntipuc’

throw:leut fobrasry 1970.

It was sucprisiyg, tint only ceecs aunts 0 aanbasns
found ]

and Microcystis were /iuring: whet scong n-ths first

time Shnt bBluc-preen flgne friled oo be nomnjor

comprnent of the phyt-plankton of the Blue Nile,

It 1s ~ppnrent that the rozoevsier Maring the
first thrce vears of its Cfillins (1966-1970) had nat
stabilize? wisleisically.  The semsanel evrles an?
successisn of phytoplankt n os leseribe? rhave
Aiffered Crom vear ty vear, Unfsietunateoly, 25 far
as v e avarg, o further stulies were unlortakon
aftoer 197C »n” iz not prosible 4 point cut 10 an?
when the hiol odesl rvogcdime o7 e rescevair mad
thoroughly st wilized, Howovor it e be anfoly
stated that tho Cormoticon o the Roecires rescrviir
hal browsht about choemres in the specics composition
and censannl eyeles of b ploanktsn in the Blue Nila,
wahy Lid

“he phytoplenkton within +his atreteh, has nod
been atudied,  Howover Hummevton (1971 ¢) roparicd
that phytoplankton tonsitics w.re roluce” tr LS ~f

that of Ruscires rosorvoir,


http:biuo-Fru.ni
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Zonc IV (The Sennar Roscrv-ir)

The phyt:orTankton in Sernswr rescrveir has ot
been stulicd on ~ seeoonal bagis before the canstruct-
ian of RBoscires Aom in 1966, Howevor Heminertan
(1971 c,d, 1972 u) rollowed tho soasonrl eveles of
the phyeaplenkion in the 3onner rosceviip ' three
consceutive scasins, thus: Novenbor 1967-liny 1968,
Novaaber 1968<iar 1969 an? Wovemhep 1969-May 1970,

His Cindinis sre cummorisc bol v -

Meloesira mpranulates wis eminant in the rescpvair

during the wholo ~oassn o 1967-1968 inercasin- 'rom
3145 cclla ml—l in Mavember 1967 £ o 1arre peak af
11770 c¢lls mln1 in Jrnuary 19686, then deercasinr tn
1530 cclls ml—l in Mereh berore risin- to o sceand
smaller pod = 5000 colls wl > in Moy 1968.

anobacna flas-tguae , ¢~ Taminant thraushout much

af the seasin,alsy showe? posk srawths in Jrouary and
May 1958 0 Lo0o n? 4610 esil-turns ml-l raspeetively.
It is intceresting thot total narul<tion densitics

in Sennar reserveir werc cigher thion thosce in Roasoires
and s8till ni-her than any provious reesrls in the

Bluc Nllc.e It is strikin:- thnt Heamnert-n (1971 c)
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did not mention Miernc sstis flos-aquee in Sennar

rcservalir olth-uph it wag a ea-2eminant member of the
phytaplankt .n or Roscires reserviir,

Durings 1908-1969 tw) poris’s f phytoplankten
arewth were o tel in Scanar rescrvoir.  The first
1orind startel Cram Octaber 1008 t. fehrucry 1969 with

Mclosira granulata beln - dzminent; the seesnd perisd

extenicl from april-Tune 1959 with MNierscvatis hcin;:

the Jominant

Lz nnd Mcelosive was cu=1 minant.
However, similar to conliti-ns in Roscirco reservalr,

anabagna [1os-nquac Wi natb roparted ta ceanstitute

any phase in the rlorktan o0 Sennnr resspveip Quring

that scngn,

Similarly Jurin—s 1969-1970 sengon, twe veriads
of maximum 1) crewbh were bhservel: s shopter
perisd Turine Octsbor-Decomber 1969 with a Jdenae
prowth ot Maloegira in Nevonbeor, an? o soeand ncerioad
from Moarch o Jung 1970, Durins the 1ottop nerind
Melosira punked in 4pril, t- be £ :lilowel by licrscystis

which ¢amin~te! the plankion in Mar 1970,

It is iuterostin: 40 rate thet .naboona Clus-=-aqunc

an Liga promin.nt e oso many veors in the Bluc Nile,

beeame  less important durinc Hovombor 1968-Mny 1970.
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Further stuties worce not corrie? sut after 1970 ta

ascertain the role playe? by ancbacna fleos—-nguanc in

Jennar rescrveoir after the eonatruction P Rogcires

o, The fluetuntisns in the Jevsitics of Melossiren,

sicrocyeieo M cdriunuii: Wiolia b Selnvar reservelr
Auring 1968-1G70 ¢l oely rotlecte ! the socs:nal
chan.;cs - the nunbors 7 thoeoce <lone in Raacires
rescrvair, nis inlicatos that Lhe fhrmatioon o the
Rascires rescevaisr coontily influenco! bie phytoplenktan

composition unl lensiiy within the Sonnor rocervoir,

Lo

Ziong V

The ly wvailable 1onritulinnl survey corriead
at alons this ztreteh o She Blue File Jfurin: the
thir? "cra" inlicate? thot the scns nel voariatias
in spccies comprsition nl lensitica o0 the
phyt-plankt-n ¢l scly roflceets! bhe enen o in Sennar
rceservoir, Hhwevor thore woe o locrense in the
Adensitices 0 the m-dor compenents o0 e phvtoplankton
dewnstream oU the Sennne Soan, with o 3licht incrensa
nenr Khart -un (Hnmucnt;n, 1971 1), The nespulations
near Xhartoum wero less healthy thon ot Scnnnar.,

Zance VIO (Kb toum)

cinnla (1972) s4u’icd the phyteplunkten of
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the Blue Nils urins the porisd usust 1968-Dacember
1970. The princiv:l compinents U the rhytevlankt n

<

durings this poedi 1 were Mol-sire cronulata, M, distang,

Svneiry aeus, Lier evatin {10 s-—nque annbnen:

PIoe—ripueo e or b e ey o Jannpy=Rohruory
1969 (800-2800 ¢.il-turns lr:].-—:l')ﬂ It ves surpricing
that this Hlrc-rroon 2los rowanine! in very lowvi numboers
during the rost o0 th porisl o the sbevomentiona?

stwly rs Cunel in ncires rosorvair by Hanmertan

(1971 ¢,t, 1972 W), helosive cpenulate in this z-ne

shrwel 1 Iclinite ~in? ro lar soosonnl cvelc, 1
appears in Soptomtor,/Och bLor on ! quickly «atnblishes
N opesk in Hovanber/Docomber aftor which 1t Teerensea
sharply 1 1ower muwbors whiich sreo meintainoed until
Moy, In Loate Hovdearly June o su'ion summer poake

recures hotrs boine weshe! sut in 1ate Jun:(Sinnin 1972).
This se-somnl cyele of Helogira reportel ‘urins 1968-
1970 is remin cecnt of Lt veprte? hy Rzoska ot al

[

(1955) an® Tollin: & Ruosi- (196¢7) £ wteen yvoars

The maxdimun Mevel paont 0 1G] sira distansg in

the Blue Mile ot Ehertoum Aurin:- 1968-1970 always

seeurrcd in November-Deconbor slth v h it was likely
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thet this peric® misht cxtend until Februory (Sinada
1972). It is ingerostine © note bhat this 1iatom

was not ropertol in the "lue 1ilo helwr s 1968,

Merseystia (1o n-q0u-.o athadine dte maxinuanm develap-

ment Turin - I A RS G L RO ANNTS IE R TR RL FER SURTE P muonituwle may

vary consi-orably o oyear $0 voar. The nericd July-

October i »bvi wwly uniavipabl o for the cpawth A a1l
+

Algne, Siniviccnt inercoce in nahorys o f

"

Micricystis

necurs in Ivornor-Docuanboed Sinnla 1972),

SyUelrs e showe ierinits anl roeurront pcaks

durin: Neovanber=Oooonbor on? ay-corly Junc,

i

Sintiz (1972) shiwel that the annual £leed of the
Bluc Nilc in the wm-ot imprrtant ractop limitins nunbors
1 phyt plankt on,  The soapreity o plankinnic -lpac
durins the rload, desside of bioh nutricnt eoneentrat—
inne is attributoble o the hirh sily
(:# U ql-l suopen el moatter). The Secehi 'ioe visibility
during the 1071 seamon i in the viry 1w ranre of
0-5 em. In . 7i5i 0 the curr-nt . vel city may boe s
hirh ag 1.8 w a.e cammarcet Lo WZ0.,09 m SUC_l luring
May/carly June when the meem? megimun At olenl
srowth cceurs,  The incrosse in ~1eql ‘enslties hegins

in latg Oct*bor/unrly Nivanboer when the current
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Zooplanktan

Little work has been eavricd sut an Zoaplonktan

3]
onsg

the firnt,

nyostuty worbh mentisnin: was untertaken durine

G,

Sceoml ern {(1925=1360)
S fap s W arg awerc the  nly stuliics enrried
AUt were Lo 0 Rocaka ob <1,(1955) rn? Teliin- &

Revoka (1967)

«
i

Hammerton (1070

g ones LLIL o

prcliminaey

by T2llin- &

and Februarey

shywed theb

this stroten

N R

DUV A

J-()',B T

bl

1
I

Lew ersual shservations malc hy
).

IIT

“blu inta were the ~utewme f a

cirricd out larin s Decumber 1955

1 (L967) nnt @urin - Pobrusry 1964

).

ety within

yoHmmertsn (1970 -, They

Srontankl on owan ovepry

£t Bluce Wile be'ore the ¢ natruction

sacives ey The quentitics v bhe sooplankton
werc nmet o seosablo, wibho vow aing Jubg e onan?

Theruneyel o

WCre numersus

'in'in - is n-

nf'" the

e

arens Wl

+

19

i

3
)

Dreed s Towovee wlventitiocus Cerms

in the tetritus- rich witers,  Thig

Surprisin o consl 'urins the Eoprorraphy

thin this stroteh o1 the Nile.
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Zang IV (Scnnar reservsiv)
A8 the water apperache” the Sennne vescrev i ir, the
zZooplenktsn built wp, ehicfly within the last 100 km

2bove thie Yo (Telling & sl 1047) . Near the lem

nometeret e el ot vapio ! oo oplankton wag present
in the 0127l o the posopvair. The prineival

comp nentr owere Gerdslanbnin ¢ornute, €. Jubis and

Hoine dubin,
Zon.:

He peesp? of the zooplonktan within this stroteh
G File was awvailwdle bofepe 1966.

Zote VI (Khartoun)

“he only avellavle voeards were theosc of Rzaska
Gbondl (1955) il falling & Ranskoe (1967) wh wore
enre el dn siaivine the Nile b Kheetsun Juapin 1951-
1959, Thy aoonlanktn Jupin - thet tericd Pollowed
the same pattorn o the nhyt splankton with $woy poaks.
There wam e plenktn iccernidble in the allt-1nlen
watoers 8 Tuby-Cebahere oot Cop fow Hading dabia
and ventiticus vovms, Flenkton Reoen b apnoor in
November ricin s shernly in nunbheprs 4o pear i Pebruary
Lelere o ‘rep in biareh e Arril. A sceenl rise

Pollowed in Eay-carly Tuno hof.pre the plenktsn is
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wagheld out in latc Junc. Torins the first pericd of
maximum crawth twy speeies ot Cordsdophnia were mast
namcr us with . Jubia 0 11owin C. gornuts,  The

second mnximun o0 May/June apponre? b Ve mere

varisbl. o ooy sitd oo owith Diyhonoome cxedsum

Al o ocornuta bodne Aminent in 1052 an Cyelopaids
in 1957,

Thirl cra (1047-1927%)

bacheevy (1072) storte! o faur-yonr extensive

1

investiooobl on 0 the ooovnlankton P the Blue Nile

just artoe b Mest Cilline o0 Rescires rosorvalr

in Foverdbor LOct. His valunble stiely remains ta bo

the anly avoil-ble rpoc 1l

8

the #- vlanktin 10 the

Blue Nilo after Lhe camlotion of kescires dad,

Son 1
thig
Mecheany (1972) notel that within/zone normal
river conditions oxistel, with larcc am unts of detritus
suspcension ond few secamdioms nivot Hf which are
adventiticus irms,. This Cintdin s waes in confhemity

vith provious fintin g Y iadine! uping 1989 hy

Trllive: & woooler (1007) inlieatin: thet this mine

Lol by the thvremation o Rescires
rescerveir, Moo omrthor rocords werc availoeble after

1970.
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Znne II (Rogeiree reservair)

Morhraby (1972) pointe? ~ut that the farmation f
the Roscires rescrevoir resultod in o denme crmnunity
A zgosplankton with an inceeasce  up to 316 times more
than in the river vectrean the rocorvedir within zone T.
Rotifers wiich were particuluerly chsent within gone I
warc {airly revrescente in the coscerveir.  Tho
zoaplanit o In R-ocires rescrevedlr, tyrical of that of
a tropienl rescrvadir, was charactorisel by Largser
numbers of Cpastacen than R.otifurs; Clulrcoern were
more nuncr-us then O popsda. The olankban community
within cohe roserv.ir showe? o nazimum in Novembor and

another Jurin- fFokbruary- .pril,

In farthor roerls wore moloc ~ttor 1970 ta f0llaw
up the impaet ot Roscires Yan sn the guanlaaktsn

community.

Zang IIT
Muohraby (1972) nbscrved that the znoplankton
dowastracom the drnm exbibited o seasanal eyele similm
ta that in Roseires reservedr 2lthouw h the ‘eneifies
deerense? in conditioons of r'rce river 10w Lolow the
dam,  No further stu’ize werce unfeetaken aif'bter 1970

within this streteh of the Blue Nile.
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Zone IV (Scnnar rescrvair)

Maipaby (1972) neted that the densitics af the
zoaplankton i Sannar rocervoir wero isrcater than in
the river above «ml even sreater than in the Ko selres
rescrvaoir.  The opootor concenirations ol Sennar woro
attriduteblec  ty the creater inoeulwun [Lowin intn»
the Sennor basin from Rosoires roscervoir, Comraring:
the results abtained by @ chraby (1972) with these of
Talline & Rzasky (1967) ~htainet sver - lceadc
provisusly, it is intercstin: to nete thot bhe
prresunably bisl- vdeally-~stable Sennar rosorviip
showed hi -her Jensities 2f zoplonkt.n cupin: 1966--
1270 thun Adurin: the pericl praecelin: the ernstruction

6f Reseires dqom,

The seasenal cyele ~f zaoplanktan ot Senanr
reservelir was similar £ that at Riscires, with n
aximum in Uevarber,a rulse in Jdnnunry ar February and

a peak Juring March-ipril (Mi-hraby,3o72).

Mc:shrahy (1971) reenvded o doerease in
zooplankton donsitics at Wol Molani and Hassaheisa
(Sco Mep 1). ilowever, the densitics of the

zooplaet-n within this stroteh were pronerally
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hisher than thesc ree-rded Aurine 1951-1953% vy
Tallini & Rzosk=(1967), The scascnal eyeles af
zoeplaakton at Wad Motoni and Hassahoisn vere similar
ty th sc <t Sounnr “lthrurh the succeesaisn ~nd
rminsned 20 Specics ilvopl ! viiseei illy amen -
Crustncen (H;*hrnhy, 1972)., Unfselanately ne

farther stulics vere unlcrtabon aMter 1970,

Zone VI (Khortoum)

hn;hbwby(l@??) boceve! that in 1ate Octaber the
density and number o1 shocics off zunlomiton inereasc
abruptly ot Khartoum with o poaks in februnry £-1lawed
hy 2 sceon! poesk in Moy-carly June belro hein -
washed »ub in late Juno. Only Cyelopoails ant Mainn
dubia roemein in the silt-ladcen wators o1 July-Octobhor
with few =~ ventitious Corins,  Thia inticntes thot the
annual cyelos S moanlanktan ot Kheetoun “urines the
perind 196H-1970 rannine’ remarkainly similar £ thesc
repoarte? by Talline & szskn(1967) same Tourtoon
rears provicusly,  However, Eochraby(1972) note?
that C21nTiecen were mare numercus thn Caropoda and
Diaptomicine were CTowor than Oyclopiin, thus 1lewing

the upstroom trond,
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Ceriodaphnia dubia, C. cornuta and Diaphonaysoma

gxcisum beesmne legs Taminant than Aurine 1951-1953,

Therms liaptomus galehi heerne » promincnt member of

the zaaplankt o roplacin Thertihcyel os nerleetus
L L

(M»‘hrciy, ooy, Sindilraly Loernboll s teopicn,

Ko 2celMenris ant Filinia 1onciscts hocome less numersus

in the Bluc Hile while Davhnis lumh:ltzi and D. barbata

beeme m ore vreminent then rroviously rocomie?. Thesca
chan-es in the Tensitics or the olankton m-y b attribut ..

te the influcnee of the Roscires rescrvoir.
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Table 3.

Algz=g of Plue Nile Watier et Khartoun collected during

1651-1953 by Brook (1954) but 4ié rot
196821670,

Gonium ractorasls

Volvox globaior

2ppear curing

Fedizstrum boryrnum var. grenuletum,

P. borysrum ver, longicorne.
Sorcstrum smericesnun
Micratiniw: rsai-tum
Trtra:dror onorms

To limneticun

T, bifurc-tun
Polyedriopsis qu=criepina
ViestalI~ botryonides
Divorrhococeus luratus
Cruciginis quadratn
Scenvdcsmus bijurstus

S. opolirnsis

Co:lrstrum micocuporun

C. rrobnscidoeun
Ophiocy*ium capitetun
Buglena pronulaty

Lyngbyn linmnaticn
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Teblo 4.
of Blu: Nilc Later =1 Vhartcum collectad during
O by Sinedsz (1972) Lut wsrs not prrsent durins
1951-1953,

T. l=2custris

a5 ]
W
o
(e ]
—t
<
[
=
o
3
o+
.
(2]
o
b
=
(W)
i

Thrcotus sp. T. Orboveki

Pterenonrs scvloes» T. pulchells=

Geolsrpiiriz revcisping Trrci:lomonss spp.

i

Erre clie hronbzmicneis Glonodinium sp.

Pediretrum obiusun G. queirilens

Serinosy hizeralle limn:ticen Suviritococcus gp,

allomonaa sp,

rraoubrria trisrpendiculats
Lagarheimi~ sry, Nelosire distans
raelenastrun westii M, =vgus
Tetra:Crin Spre Stthav: cechariesi
Lradrionsis  spinuloge Svnodre enpltnta

cenacdrgmus LUijugs Finnulsaris gibbn

w

e

Leeradenmug increcostulus S ) .
Vel MONOHeS zpi thaerin turglde
L] . - i o ey A oTa
steurssctrun orp. fhopeleaia gibbn

Cyrmetoploura solen

s ]

cnium meres ritacaun

Surirells cepronii

7]

Clostoriun scicWlars

&
e 88 %6 es se e 4o e 9 se Se ae v S S6 Bs ae s 41 ee & we w6 ee s e ea BE s= 0b eo oo e

C. parvalum S. robusta ver srlandids

9 4 IREA 1 re 3 R
Lugline oue 5. linv=rig vor, constiric'n

I}

5. tonasra

&3]

proxime
«i-chelom nes superb@ Ogecill:itorins limnatica

T. volvoeina Osecill-~toria spp.
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Changes in wnter temperature uc to the construct-
ion of the lams wore rocorlel, specifically in the
rescrvoires zone.  Thermnl stratificsaticn uring
sometimcs of the vesr was okserva?, This tock place

bocrusce of the eroation of l-roce apsc massgs ol watcy

bo'ies,

In*udtrial cecolines processes ore potential
sources of *thormnl water rellution nlong the Bluc
Yle. Inel'cnts woro recort.’ where tho river water
is "infer case tor that purvess,

Chauwres in tr-mar-p.oney <n’ susten?c” matter in

the Bluc Filc wobtur wore +dlso Jircetly correlated

with the Scnn-e ont Zeseiv:s “ams,  Clhore trensosaroney
and silt yrecivitotion in th damue roserveolrs

incrense cwl Lost volues were rocarded ot Khartoum.

The cncmical chovsetoristics o 0 the 3lue Nide
~rg unfortun Ll ned Mlly steliced. dasie intorm-
ation e tho followine is lacking: sieleical Cxygen
Doman' (2.0, 7,7, ehoeieol Oz ven Ddememl (Sava )
the neawy motals, cotrer, zine, iron, nickel, le-dy

herbicitos, func-icller <ol tuscetici’es,  The scarce

aveil oble <iatn ol the rast choscn choemical inlicotors
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re summerized in the following: -

The conuetivity or the Blue Nile water vurics,
with scrson -md frem verr to vesr, The ran-e

recorded wos foun! betwoen 120-=3650 e, em.,

The pH voiuos rocorded showe! the aame trend? of’
variaticn botweun seuasons,  2ut tao pH vaolucs
fluctuste’ aronun! B with lewer values reaching 7.0

and hivhere values e Yo 5.0,

The suriace witer o3 Lhe Sluc Nile 19 in o
state af all-ht cxy..o.n surer-sattirntien (,‘G.() mf_c/l).
Qayever, incidonces o oxXy-en oficioney belew 50 .
were recor ol, In the Roscires roserveie nIIyoIen
coneontraticon was an! to be oo runetion off “Terth

';/i,r‘“
7 .
whore inere ng o lerth Toepeaes o CXYyen concantpeate-

iun was roeaptod, Tt is te by notod Hure that
tomperature coverns the solubility of axvoen ghs o in
wnter., Diwrnol veriatieons in o cenecntration

ol

WS sttc? hy manv arlers,
Fhosrhotoaphoanhpns won faun’ ta b up to 100
ug/l, but Aeelines with the Jevalopment of

phytopl nkton tn reneh valucs of 6 ug/l.
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High nitrate-nitrogen valucs rocopden rercher up
to 1000 up NO3—N/L Turing the loe? watcer of the
Blue Milo 2t Khartown, These valucs, however, varics
with the soisen -n? Gopen’s upen the dovelopment of

viaySorLioad. ton,

Ammonium-nitrogen wns always oun’ to b helow

C.50 ues1,

The mnjier iens were tfounl rongiag betwean 18-
.Y mr 'l enledwm, 4,5-9.0 wel manesuim, 1,%-3%,3
w1 pothasauin g 5-15%.0 mn’l snuim.  Thero awZain
varics with varistions in a-asen.

It ds te by oeenelule ! herc that the liter=ature
roevi. et trend nanlvsis showed Soramt Towtht that

the dnte aveileble in b fohysienl an? chomianl

inlieators are gegres, seattorct in o Largs poric”

>
|}
o

in; M ouni et methe e i wilysic weroe abel,
As well, o o stulios wore N0t anpriol an geme srocifice
locrtiana/statien to snoare gystonetio praccturs
Forosoms o AnTlectorn e T legnoocan Lon hoaen
report ity IV io thopalore hirhly rocommen™:" Lhat
cortiniows menitiorine of the ¥ile syatbom shoul? be

carrle’ out, “his can only b “one by creating en
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