
IES 
UNIVERSITY OF I(HARTHOUI 
ID
 
CLARK UNIVERSITY 

ETMA PROGRAM / SUDAN 

Environmental Monitoring
 
Baseline and trend analyoi; reports
 

(3)
 
BLUE NILE RIVER
 

< From the Ethiopian Border to Khartoum >
 

by
 

Dr. Lutfi Abdel Gadir Desougi
 

Faculty of Education
 
Department of Biology
 

University of Khartoum
 
and
 

Dr. Faisal Sinada
 

Botany De partmncut
 

University of Khartoum
 

Prepared for 
the united states ag'ncy
 

fir international
 
development
 

project No. 698-0127
 
december 1983
 



BASEL LIINC DLT1. LTNL POT71T TAL; PYT.L 
CRHTh1IC L ".ND P7IOL'OCICi'AL .[NDIC41ORS. 

Stud~y Are2a BLUZ VIL3 IVER 

KHIROUPI&. S-7 ,1'F1R STjU'3TCH. 

Team Leader Lutfi rAbelgadi:r Besougi (P~h.D.) 

Team ,lernber Faical SinaCa (Ph.D.) 



Table of CoLtents. 

Page. 

List of Maps ................................. iii
 

List of Figures................................. iv
 

List of Tables ............................... v
 

I- Intro uction................................ 1
 

I!- Spatial and T vmoral Tron clv ........... 4
 

III- The StuQy Ira.............................. 7
 
IV- Indicators of £rviro...t. l Change ....... 12
 

N 1hx 'l In ic:w ors'si .................... 14
 

1- Di£chr /Currnit Volocity ............ 14
 

2- Tw Tw.. ............................. 16
 

3- 1 r'nn ar';,/Lirht Lena tration ........ 16
 

4- Susye'd' -1 latter...................... 19
 

13- Choac , Inxicetors
 
5- CoNr ucti vi t' ............................. 19
 

6- pH....................................... 22
 

7- l:solvwd O:x:gron..................... 22
 

8- L&. (AinloianIl Oxygen Demand) ..... 24
 

9. C.O.D. (Choc; a uxyg:ren Demand) ...... 24
 

lant : tri - t ....................... 26
 

I0.- l ho . A .horus ... ................... 27
 

11- Nitrate !i roj n........................ 27
 

12- §rmonium Kitrogen....................... 27
 

He avy We als............................. 29
 

13-17- Co!y r, Iiow, LWa6 Zinc, Iickel ...... 29
 

Najor Ions............................... 30
 

18-21- Calciumn 7agnesium, i otpscium Sodium. 30
 

22-24- Orgtnic iollutunts ...................... 32
 

Herbicides, Furnicides, Insecticides.. 32
 



Fa~e. 

C- Liolonicel Indicators ............... 33
 

25- lcuotic ?Ycrorhhvtas............... .. 33
 

26- Racteria............................... 34
 

27- Phytor nikton......... ............... 34
 

V- Trend jn::iysis and Tase Line Dati........ 38
 

1 i-i sc sr e........................... 3c
 
N-Tm? err tnr, ......................... 41
 

3- Transi r-nyc/'Liht ien:tration ...... 42
 

4- SusjenU'd POtter ..................... 43
 

5- Con- a:tivity ........................... 44
 
6- rH.................................. 45
 
7- DissoI 'd Oxv ren ................... .
47
 
8- B.O.D ................................. 49
 

9- C.O.D. ............................. 49
 
10- Rho sphate 7hows horus ................ 49
 

11- i rue h, roen.................... 50
 

................... 


13-17- herovv .eto]. ........................ 53
 

12- ",n onium Nitro, .,-n 52
 

13-21- ,ajol' Ions ............................. 54
 

22-24- Orrnic ioilutants .................. 55
 

L5- -1,ro hy'toc ......................... 55
26- lirihton, enthos and : ctena ..... 58 

27- Mhytorlrnkton ....................... 58
 
28- Zoorlonkton............................ 75
 

VI- Conc iu. on .............................. 84
 

VII- Bi bliogrp.h. .............................. 91
 



-

List 

iii -

-fpars. 

fap o. T i t 1 e. kmre. 

I Land Res ourc,,s ..................... 3 

II Zones Sta'ions of the Study Area... 5 

III Dischareo of tho TNila end its main 
Tri buta ria s ........................ 10 



List of Figures. 

F. No. T i tiei e e 

I Currs.t Velocity or ivar Discharv,.a as 
irdi:'etors of .vir'onpEtal lnpe ..... 15 

2 Factor: . 3rtir 
R~iv.,ro ................ 

, r ,': o,amture 
................. 

in 
17 

3 Tr ana 
mentpl 

r:j ,v !T (ic -
Chpnra .......................... 

f Jnviron­
18 

4 SusrTeo ra s g "n I1- c-tor of 
.flv$runm ti C . ...................... 20 

5 Conductivity PC an irdictor of Environ­
me tal Cha..ge ........................... 21 

6 pH m ' .ndjor of
Chan ,: ................................. 

Ervironmental 
23 

7 Dissolve: Oygen is En Indicator of 
2nvirovm .ntq1 Chyngo..................... 25 



___ 
7"'List 	 0 f Table s. 

N~ile '%"a~or Diso arria in, rmm3 < 

2 Plant+Srecies *R~cordib5
(945): and Desougi>'(198o) 

R,3 s rvoir. .. * 

3 

Aa 


I a i ,{drwe

i r' Sannar~~v 
* *** *< 57~ 

Al1~gaa of: Blue 'Nile We l~ ,at Kharto'um
2Coll citLd 'dring 1951-1953.by' Brook~+f7 ~(195/10 but Xdid~no-t ~perd'n t ~ 
I 1968. 19 0, ......... ........ 
 . 

4.>2. 	 ILlgae of B3lue Nile WaterP-t Khartoum < 

(1972). 'but ware ant~',,~escnt aurin 4 -iW 
1951-1953. ~ .. **-*****a 83 


http:1951-1953.by


-1. 1 ! 

4 'v 

INTRODUCTION 

,._to t he iver Nle isoeoftlarge'st in 

~partSof the 'Sle ysem w,,it hin the-Sudan hv ee 
studied equally well and,*most 'of the stuli es ,car-ied~< 

otareirather inop'e JUnfotunat el y no detailed 
~ programnme of, chemical anda biologic al.studie's oni' 

Sudanese riv~ersv had~been carried utbfor in 

>~to obtain 	suf cietknowl edge ofthe'.eco1ogy.of 'Ourriver<' 
Wwhich will. help in,.pollution control. Determinaton.>, 

'~of ator of~differ )ntthe biological effects and i ndic 
q 

types of pollution under Sudanese conditions are large-w' 
~'ly neglected. 

During 	the past sixy ye1 bieNl~ rtic1larly 

~IrI111the Blue 'Nile" has underdo ne hydrological reosrc­
~1 ion changing. its regime. S..nna'r'Da wacnsrce
 

in 1925, and'Ro seiresDam, was 'built in 1966 "across 
the BleNle ,Gebel AuiiDam wascmltdiA
 

S1937, across the White: Nile. 
 These 1dams no doubt, should,1 

~7 < 	 have their influence upon the ecology and productivit
 

of the'se rivers by 9rcating reservoirs i hc.
 
-~Currsiht!,veocity i's rnuch'reduced and lake'conditions 

are' initiated, 'The Nile is used Qvcr, a l"arge 	 part 
"I>Ii '-~ of its length by towns, 	 industry or agriculture.~ItI

t , 

I- -I ~Ifp-41



'0 r 

exlb, aio f h Nile wates A~~'nal~~"
So 'ntistrorine tat 

the Nile may 'suffer fIrop cot~ipin s, rslo 

poultinand, industry explosionl. Thidu oet' 

wiesagr .avt lmetn(96 htave mild,a 

'i'dogribe of eltrophication, from-industrial, and'
 

~ agricultural development could 
 have' a' serious cffrebt 

~i{P .9:pn tlieu Nile because of the high temper~ature and high ~bV 
radiation inputs. It i s thus obvious' that',the control~I& 

of ollu'tid h has 'to be rigid and that a detaileod' 

programmne to determine indicators of -environmecntal. 

hanges in~ the Nile should be initiated. 

Thle present. repor~t describes the scope, nature, 
and results of research carooton the Nil1e, system-."' 

within~ the Su'dan sinceo the turn of thi a centurY "" 

'~"" Information reviewed in this report, includes,"' 
~4 '~"i'previously unpublished .dat a, material contained in'­

acepe theses' and data, extracted from published A 

1,aes 'These materi~als will sorvo as the 'baseline
 

,upon. which 'the impact of, 'any'-future off ect-, can beC
 
'"~'assessed and also1 will poic 
 some information 'on J,A 
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nirneta1lcMO' hal,8:-whic' I a oc 'i-red, 

SjThe Nile Stud G o 5b' ,i6 

m~nitoring indicators (D environ,,-ntl cht~gn i
 

th,~e Sudanl. This ncnitorjing is patf0
 

~~~"(A~Ant 91 Training and Mngernent inAf rc.)4'
 

acol"vhic~s Oraive roject t 11it, work'-~with 

44. r ca iaustitLLiitULJs to su-pport,.ollviro'nmenta:'L,'train-~7 

n.and rosourcrrmanagemeont., - 44 \~ 4 ­

* 8ince th(; River Plilu Sy a aomprises v:.rylag 

~J~~'distaioes, -the Blue Plile River was 'Thos on to c arry 

-~~-..the'stu'dies ofL-indicators of' nvironnental. changes.,~... :4 4 4 

Along' the Bluo Nile tho'arou mostt subjcot to changes~.w: 

(Xhartourn-Sennar) was.,selected ra iThr study area. 
i.ncrease in: *population, iiipoqndmentoIa 

~* ,4 location of factories along the' Blue'Ni'& 4 toget-hor '~­

forp., riteria for selecting the stuyae., 

II.'ptaladt~n a transgcts 4444 

For tho purposc, ofC the: present ovaluation the 74i, 

'4~3iI~l i'ivided inbo six zns (Mp2' long 

Sits I6.vth i thi n t lit Sud.arlese',bor~der; thug: ­

64 4 - -4 4 

-4 44AM 4 



ZONES & STA TIONS 'OF" THE STUD Y A REA. 

KHARTOUM (STATION Vf)
 

SOUDIA (STATION Y-) 

'O
 

0 HASSAHEISA (STATION J) 

N WAD MEDANI (STATION]M) 
0! 

HAG ABDALLA (STATIONf-) 

SENNAR DAM
 

SENNAR RESERVOIR (STATION T)
 

00 

w
 

2:~
 

IROSEIRES DAM 

-ROSEIRESDA0 

SCALE' 1 2,000,o00 
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Zonc I: 

A zonc of natupal rivcr Plow not at octcd by the 

back watr op :o:wiva dam. T.,i zon, oxtunds 

from Sudanc3 bordep with Sthiopia to Roseires 

rencQ'ioi. 

Zone 11: 

The o,;cir.qs Ro;urvoiv with a back water effect 

-ricndi V 100 km upstruam. 

onne III: 

A zons,of Vv. rivap flow not af'ccted by the 

back watuov " Sn.nnip dam. It extAc (s from 

Ros(i- "" to Sulnrnip r. p:rvoip. 

onu. IV: 

The Snna, ,:.arvoip with a back wator of'feat
 

eto.dia- too km upstream.
 

Zone V.'
 

A zone oW Up.e vivcr flow Wtnding; from Sennar
 

darn to q fPow akm sou.th of Kh'r!;oum,
 

Zone VI :
 

Khartoum 'ar a 

1ydinbjolo].C.o, invu;ati.,uatio ns of the Nile bogan 

with c sul obu;upvwtionj some 80 yuara ago. For the 

purpou oL tJs r port this puriod f time can be 

http:o,;cir.qs
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divided into three "eras'. Since dams have profound
 

influence upon productivity and ecology of rivers 

tho three cra .'urc marked by the construction of' 

dams asrosn the Blue Nil:_.- Thus: 

First era: 

Thu period ending in 1925 before the completion 

of~ Sannar dam. 

Socond era: 

The .oviol b, inning with the formation of 

Sunnar runnuvoir in 1925 and Wnding in 1966 

bufors the compluti 2 Roscirus dam. 

Third era: 

The period bcninnan~r vrith the Ionination 0£ 

Roscir<,s rcscrvoir in 1966 bo prosent date. 

III. The stud,' area 

Physical _thl:r'ound uf' thu Blu_ Nile Systcm 

Thu Uilm i ti. nocond lonest rivur in the 

world i"lo:'ina from ia 'TistA-nt source, t lak 

Victoria (latitude O O N) on the Central African 

Lake Platqa_ for' about 5695 km to its , Kh at the 

Mditerranun Sn (l1titudo 310N). 'P sk ond, 

source of ih. ,vtem is Ink,: Tnn on the Abyssini an 

Plat can aid lies 460. km away from its mouth.Wwhich 



Eta e ewhim emergs- f~ v~ 'dn, 

he 1 uw 
1do 01' frroimot eattzv422. 

The tw meet th e'1,cotecePgr't,rivos m at 
rtoin~FomKCoo a ty ie,',ost tut
f en 

olie ~N11f~o t~ ThNl( onti udmBu u~n he S 

j-o th T 1 3100aqmYb' 1 2 Nby,!or u s t18 ~ii; t stdehra exonitve 


19e4i of 1 iis Cif inqickn toreceaiult he .
 

~~. ~goTge untlu ~ie udn
 
e flws south of
ot oflaieTna 6 

thetBloNflrc~i 

Sua li 4eil man- tributaries 

plain
gog ni tetr teSudan 


th.Bu rcjis 


of toVrential nature, whicl supply mo"et of 
 the i ivbP 

SThe 
 annul disoharge from L&Ice Tana is-oniy T&o1fi, 

thorri.sodig wae ecigHatu. h 

Cfloo ociring annualy ~a"t Khartouti (late"Juno-. 
,ctober)~4 is uO many o htornt~iql rains. on-.t he. 

Ab sPIin at'Ga whichC dr'n~ C porsof' t I e C Ct the 

* ~<j. -~'' p~p,"- ~ .. M 

0> I V IA. 'CII ~' 4 ' C . V C p - 9 ~ ~ ~ 



BlueiNile by thcse tributaries, The river is not 

navigablc anywheno, except for short, stratchas, until 

well within the Sudans. hos'rrd. In the lower part 

of its com.ir ia t:he Th'cmn, the uluNile raccives 

two tribuitLrkiL: tho Din,]r and the R'hnd Rivers, 

both lMvi n, do.'i the Aynjinion Plateau. Tel 

contribution oM thoe to t.ibut'iries is little, 

8their corwhinod Anrn:u '. dtcc,,harTe 1 i'l..y ,.,dn 

ofi that oP the mlin pi'c. ,b.,T contr.,ibultion of 

these ti.u',ivtl.ins ii on ly , icn' i ( during the 

rainy s ,C,.,Snan th., Ai..ysini ,n P]in n.u, AN othen' 

tributrry Ar'nino into tC. P 'ntil it joins the 

Whit Nilo. (MrP 3). 

The Dlu, Ni]. W ,Wchanracteristic of' mountain 

streams. For int ice Lto oouro, is gunr'ully 

dooci' und i. ':.c bhens ir l(2.er'than those of7 the 

Whita Nil. At ChR pt o:' its Miood (August/ 

Sopt.Mnhr) Ph,. B.u ; M '.oKbirtoum may rise toNile 

more thin 5m be va its lowcst lovl orU NMy. Huge 

nmounts oV wi. are cnr ri!d annually bv the Blue 

Nile, exclumivaly .nrn-j th, lod pcio, d (late 

-. ;OxlO 6 
Jun-October) trn'sporti't n ' total of' V 

tons of silt annu'ailly. 



DISCHARGES OF THE NILL&ITS NAIN 
AV E R A G E 1912-196B. 
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The n tural flow oC the Bluo Nile has boon 

altered by artificial. hydrolojical rugimes within 

the Sudan. Two d'uns havc boe.n built across the Blue 

Tile: Sonn,}r dam: and Roseiros dr-n. 

Senn.r dmju 

,tynn d -am( 35O km ,po,<; ' .w i Khlrtoum) ',aS built 

in 1925. The d,n hold, lix].O m oC water ni-nducing 

a backwater efreco; ror ].WD kin. The rc a,,v'ir has nn 

arIa ofn 10 lcrn2, iaa-;iaiIrn deloth I'm -nd mean retontion 

time of 2 dnvn-. .ni' r jam ,'isa built to storo 

'.ter L'or Lrri - tiola fro; 1'ruary tn Aaril. 

Roo(-ircs daim 

This diin (f-)50 km in. ' m Ivhat ou) 'as 

complettd in October 1966. Th( dnm holds 3x1Om9 3 

of' water, arnduci." a backwatter oQi'ct for 100 kin. 

Tht. resurvoir 3vK,; an aroa of 200 klmi aind naximum 

depth rP 45m. 

"inco the Bluu Nil,; is abundaatl:j rich in silt 

during the flond, - secial systcn is used when its 

water is storud. The "iLlin- of tho.. r,.e,uvvoirs 

behind the two d;anz i.5 carrid eat in t.vx< '.,s in 

order to avoid advre silt; doonosiiion. An initial 
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filling is c< rriad out 
during th; -lood period
 

(July-Soptember) when most of the water pnv<,-,s 

through the dcins. Whan thn P!ood ,ubY, M:-; 

final fill.inq or both roovo irsi completed. 

Usual! bvbend oP Novnmh or thu :sopvoirs roach their 

full cORicit ,.c-;. , .nt in S.ni 2,r is'' 'vnp 

graduolly ruluseo td iCrti utionfpuppos s until 

April-M iy wien littil ei .u.nd conditions or' firoc 

Pivor Clow r.turn. Ru ,vs dan is utilized in
 

rorultin- thu 1 .vel in ;3c.nnqr rcs, rc,,oir. 

R ain 1l 

On rh, Abyw'sinitn Pli;c'iu rinthe is havy 

althouch it v.21 K7 with lnt itudi. and :I titudc. In 

gcneril tV ,vcrpFu .nnue '1 i'ini-l], ovor the pl.ntenu 

is 1200 my. Thec .; is , w,] miii od r-,inv se ison on 

the Abyssi nti n P "V1u C'ojun.-.lP tcrb,-v ii th the 
mncxiuum vinVd1i(nociurvi ng it nbout thso;' of July.
 

On t!, AMth' h'q:, thei' wn t of r-inrf1 :ilt Rhar tounn 

distriK;t .2 uc1h nm"l. P with in ,nnunl nvnrqc of' 

nhout; .4 mn.C fl 1am'l, 0 r nin w th6. vithin 

pe:i:od Ju.,,-Sptu , .,
 

V. Indic tov, nof n orn .'
 

Indica tors C','iv' -a t ].ch-qu ohoson in 

tniin work are qrouped in j ;t,,or'i s :­

http:jun.-.lP
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A. Physical indicators
 

B3. Chcrnic{il inclicAtors
 

C. Biro,-jicfti indicators 

A. IPhvicon.. injic itorps: 

2. 'cn~rlu 

4.* Suspc.ndild iprtt r. 

3B. Chcomic-, a i ~~ s 

5. C o I-Auc t ivi t'! 

6. PH 

7. Djaalva!d 0~xga"i. 

8.ioiv-i~~loxprc clurnancl R.O.D. 

9. Ovmcloxyr --.,n 1cmiand ,O.. 

Plant flutricnto. 

10. Phoc-phritc - lliosalorus 

11. Nlitrrat. - litrouCn 

12. Armmoni - Nitrogcon 

Howyv iti 

13. (oC11-r 

14. Zino. 

15. 1 r ,n 

16. N i c ci 

17. LGnd. 



V 

Major ions 

18. CGelcium
 

19, M14,n,cslunj
 

20. Potvtoium. 

21. .o,iem 

Orsrctnic E),I u!tnt 0 

22. Mirioic­

25. 'i.in,-icidl i' 

23. , ii.:vi d . 

C. Biolric li Inldi-,toPs 

25. P" "*n 

27. t , ' 

28. , c o 'h S 

A- Chiract iti.s ot IlIayica! Indicators
 

1- DisCh:l,(./ ThI V, Loci t.V
 

0 V XA
 

D Rive. discr:-e"-c.t '.ocrt.in point 

Currcnt. vf.lo i, 

A =,ros secticn-d aru,,,. of" a ccrt;.iin point. 

Tho current or ,iicfnlage in n,y river systemn plays 

a major role in r1.;t:rminin< the ,oquo tic river habitat, 

w,-hich in turn ri(,torri no s tho tyy e of biot,,.,, which live or 

it (Fig.I) 
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Fig. 1. Current Velocity or River Discharge - Indicator of 
Environmentrl Chpnge. 

Factors -ff-ctingr, 31 Indicator - I Indicator's Effccts 
Indi c2to r of f1 cd on 

Znvironm n:-! CifangeO 

....... stritutir.
a. Natr.l of rrairnnt. .I ofi
/"@-bi o t,,.
 

.. Surf co of t -,; b d. \­

]. ;ind (in vr, 1 rize 2. Sil + ur ... ort.7_ -. 4_.O.L
 

slov:- f! v: IV r S) Curr nt V oci
 

. Dist --ncc frci tor- or ­

f S-11. 
a . . s r- n e a r '­

? v r D i s c .; >.- !,.
5 . rpholog v of ti1 "o 


nennerl.
 

6. Se:sonaiity of Rain­
fell. 

T 
Irvct of r.-non Indicator 

1. iomrunments. 

2. Viet r withdra'.a!. 

3. Return uses.u,',er 


4. Flood control. 



-- 

-2Y., TomierctuI, 

-emper atar e, o rtinni ngwanr tar QjmQ~ a 

than ar~e those ofC 3tnding'.bodies of yor' u 

cirabsout jran .n 

r ivers~an stre ms ar o t,,,o charateristics of Lill. 

~rivers. This variation t9- Ili -,t o thoi many micro ~. 

22 facto r's whi01 'oert to clot o n t 1e0Va U'e of-22 

temperature. 2 ,2 7 2'22 22222 , 22 222 

2722 7Direct and indirect12activities of man 'inter'fre 

~k~212to Lhng-h teprtrso natural wat or s. Most 2 '22;2 

Sovious of, these isth erwao 

isji used inP 'co a i 2 nu tai proces~ses 

Dnd operations in cidditionto be~ing:,used for iwaste 

27~424~dispo6sal. Fig. 2 summarizes 2theCf otors! deemi~ 

tetmeauoofwater b'odies'and the jn('luonce 2l2f'212'2 

~of' temperature,220 othe systems 2.2 2 ,,-~ 2.,d4 < 

J.,3 ransparenicy /ight, bonetration 22<22221.2 

The priftcipnl'importancoi of light tb aquatic~ 
2 

ecosystemns is, thdt light, ser'ved as tho 
2 

energy 2)2222'.4252 

)2222 siburce to f s2uppor' 0 t 

~~~2is rarely limiting :to primtiry production in surf ace 2 7~2 

watrs h222 sunlight 2;Oto2os 2n2 22f 22222 '22hn~d 

2into photosynthetic products. '(Fig. 3).22,222222217 

W .~ 2 2 1 2 2 
2 
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Fi*g. 2. :F::ctors "ffecting !W1ter Temtere-turc, in Ravrs
 

Factors .ff;cting Irv.d-ciictor of ±inc tors Eff -cts
 
Cric~n~ - E,-. i!:ct,,d onhn,no ictor 

L~k~S 1 ~'"~nJStr7tification. 

r ~~~of 2. >;cunbo~nt roatzs of 

'-1 ~ th-~irs~of ­

.'cCd ra mr- OF r%'t~s 
c~ c: o of f - or'u 

of organic-cm--oitcn 

/.nprc' of ~me~1~O 
I-1 c t: 

5 1~ llo;.t15La-t~ /;.ttitu,:,e 0f 

s r!r of uti 
1 :-lition. 

Timd and suc(7-ss ofo~C~m~c.6. 
s-ra'vwing. 

7. Incidenc-- 01 Cis, ases. 
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Figz. 3. Troinsrancy as Indricator of Eivironmntal Chapnge. 

F~cor .f~cixChan: 	 ____ Indioator's EffactE! 
Tndic tor 	 :F--±cctcd on
 

1. 	 !A orp'tion by 'tr.1. S-,urc of' Enrry.

(2. 	 T-: ic by dissolvad Tranissrnrcy 2. Phtol-ariodic 
or SL.nd-3o-t.ia LiCght I reospcnE~-s for 

unr trp.ion. a)rcg-F,-ation- of 

3. 	 Sc 'trir n4 par ti -les. rroits 
b) 	 :-irr t io n 

pD ! t t r n s . 

http:SL.nd-3o-t.ia
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Inorranic po1'ticupi mu mqtcpials hold in 

Suspensia r huc aus o- wvt . tiul,"l uOCL, or, rarely, 

umu-2ta ch. A an! Wnd~i t 4 n3 'ot .tnortunt is W, 

S 50K riior) n s1ilt nnd clay. Tl~ a: qvn dwcvjj 

Vrom tro in h ki th ,l'cwnsyz,':: (FiC.4). 

B. Chemical Inac a tarc 

Thn ol tin 'ric condAnic vi Ly of v. :3cutinn of 

oi> ti'olv . P:tt to Wn lii it v o P the siolut ion 

to cnrpy' %n at voai c cuppn t .200 a GC a tricity in 

corri~d in !:V lucicn by mnip Aion or ni, tha, 

cond utivityr un'adj VAl-cl aKdiions mAcy W; 

oxpuctua to W x0 2CL vai a onakip to thu total ion 

conccntrc'ion. 

The chanye a in i'ivo wc ra.qu: dit 1bro upVt about 

by modern civil i ati or wc usssecd by tho chhngus
in this 

irn tim rir'l Troli ty of wtor x*5 :rawrlc/p"ticmlai. 

ansc conauctivi t . P*a* acnngn in 1cvu.ln oC Pinnia 

n lluints K ill P anflucatcd. on~ 'hn~ai~n lt vol, 

of toW~ div.2olv;d ionorl wnduih [/lvty. 

On LAu atha' hind, Ance cino: in t he r'ivuat 

dischavq(p :. -vaulnt or' wa4; imn undmnt a us ad by 

mnn)ao L enn-'cativi Lv, nIuctivity call 

ba used %aian in U a'tor o a ni:. P) imti '. -Vgc'105in 

tho rivot t iiw. ( Fi:. 5). 
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Fig. Susr.onde:d !,attar ac an Indicator of Enrvirornmntal Change. 

Fic-.:,' Affrcti n_ -

-itor. 
In_Iric-tor 

:vio .n:ntpl C- nc,. -
Irdic,-tor's Effects 
R, f!c- d on 

3. C0r-"n v 

!. _ 

!onity. 

;;~s trhlen ," 

- / 

7 

Suspended 
m~ttr. 

N 
k1. 

2. 

On 

of 

s s-ttl :.'ent load 

th . t, body. 

' cf surliht. 

v ac t i n b y 3. Dc?,-
ca n ctr 

of light 
t ion. 
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F i _5_ Conductivity -s an Indicator of Environmental Change. 

Factors Lffecting_ - Indicator of _ - I_ :e -- tor's Effects 
Indicator .. Envirormer-ta1 Change 17k,4 -. cted on 

1. Geological Nature of 1. Degr-. of 'vnter salinity. 
rivers. 2. qu-lity of drinking 

2. 	 R-ainfall. C uctivity 3. Distribution of anima 
and r-lants. 

3. Discharge. ,. 	 Fertility of water. 

5. LevtJi of ionic pollutant
 
incre:se in conductivity 
indicatus increase of 
ions in the source or 
dis..arged in the river. 
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pH im 010 logqithm of thG 1Vei-r-ocal of the 

hydiogon ion concontrition. It is used to rter " 

how acid or how alkalinc the water is. Vio:it import­

ant when considering this parnmoter are the f actors 

which produce, the hydirogcn ion concentration rather 

than its absolute valuc. Pure wter is weakly 

dissociated and neutrali2 r-iaction i.e. Hi Fnd OH­

ions are present in equ. 'onortions. If an acid, 

base or salt is ,,died to this water, it dissociotos 

and contributes H+ or OH- ions, thus altering their 

concentrations in the solution. Fig. 6 lists the 

dif ferent vriable factors which cause changes in 

pH value, 

Dissolv(d Gcses 

7. Dissolv.i oxgen 

In aquatic envjronm(-ntsa oxygen is frequently a 

limitin. Cracto. ol' r ajor importance. Di s,,lvsd 

o:rygn cnt irsr and 1eamvs Crash water through the 

photosynthetic or th rcspiratory activities (or both) 

of the biota,. A litrc: of water in equilibrium ith 

air at contains only r.i of oxyu:en, This200C ml 

initial scarcity of' di: , I oxyvgcn imposed by 
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Fig. 6. PH as an Indicator of Environmental Change. 

Factor- Affecting indicrator o _ Indicator's Effects 
Indic- -<r EEnvironmental C;.r; .. Raflected on : 

I. 	 Addition of aicd5, 1. Extreeos of PH effects 
bases or salts. osrmtic system of liv­

ing organisms. 

2. 	 Temperature. 2. Very io. PH vwat&. r often 
containsiarg3 amounts 

3. 	 Iai1r al / of &Lsolved organic

Icr qnd small amounts 
4. 	 Areas of limestone or 0 c- upfother c-lcium-baaring 

rocks(bicarbonate 3. 	 0hern the total alkalin­
rno1nts). 	 ity of a habitat is 

constant, ?.Ft change is 
5. 	 Fre Co2 in water. rrortional to C02 

Ch nE-g. ond is therefore 
6. 	 Y etLbolic activity of a useful meapure of the 

the biota. letter. 
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P'hysical procossa. iso6.:,on intansified by 

subsequent chemical cvents. This is particularly 

true of waters containing lnrgc amounts of organic 

matter. (Bayly nnd Villiams,1973). (Fig.7). 

8. 	 B. 0. D. (BioloAcga Oxxrcn D mand) 

B. 0. D. (mI/l ) is an arbitrary measure of the
 

amount of oxyen trkon up by a sqmple of water
 

incubated at 20C for a iren period (5 days). The 

amount of oxyqen "bsorbed is dependent m. tly on the 

amount of orfranic mate'ri present(the greater the 

amount, tho Inr.gor thn I emand)but it should be 

stressed thAt numerous other factos are of signific­

anco. The bsi. mechanism of th, test is similar to 

that camsinq doo:ygenati- 7z streaws pol]Lutal by 

or, anic winQss: ba,tui.. down-Orok t hL nomplex 

org:anic mrt v;i,dis into simplr subsAncs and 	 in the 

process removn oxygen Crom th, 'stor. (Bayly and 

d'ill itm s 1971,). 

9. 	 C. O.i _,,hca] Oxyjen Dcmanij 

Bacausa t h tie rlquirad C'r completion of a 

B.O.D. "nzlyvis, which mv b, 5 ,qys, is too great 

for the test to havu npli antion in many situations, 
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Fig. 7. Dissolved Oxygen as an Indicator of Environmental 
Chanc4(3. 

Fact'r2 [ffcting____ Indicator of Indicator's Effect 
Ind .or. E.lvirora..ntal Ch-ncg Reflected on 

1. Current or Discharge. 1. Respiration 
2. Tmrer-i7re. 

3. Bcsviration of rlants
 
and ardm--ls. 2. Photosynthesis. 

o f Tclarnts.Oxgn 

5. Oxidation -. .n
breakdov


6. ttmore.ric
rrcs­
ura/plt1 tud~a.
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the analysis of C.O,D, which roquires 3 hr. or le:ss, 

is often pr'ererrcd. The C.O.D. procedupc in based 

on the fact that moqt c" ic compounis can be 

oxidizod to c'arbon diolid. and water by strong 

oxidants under acid conditions.
 

Most samplos contain a high percentage of 

material which con b6 chemically, but not bio­

chamically, oxidinel, such samplas will hnve C.O.D. 

values Fra tcr thin th;i ,.O.D. values. For example,
 

textile napor, mill nnd othur wastes containing high
 

concentrition of cellulose hivu a hig~h C.O.D., but
 

a low B.0,D. On the other hand, distill -arid
 

refinecry wst , hove q hi-,h 9.0.D. and lo' C.O.D.
 

(CIA 0CIO 1972).
 

Plant 1Tutriento 

Nut i ns dischirgod to % water course promoto 

biolog:ic:d rusponacs w 1 , may interfarc with some 

desired use. aC ,h wn r. Plankton blooms and 

excessive ,:cuwths KC attached alae such as 

Cladophura ra'ult fromu thN over fertilization of 

lakes and rivers. The increase in the concentration 

of nutrients in a boly of water is called 

outrification and is one of the most importAnt 

pollution problems (CIA CCIO 1972)
 



-I- IR 

1O.Phsli7, ,h Iu ~ 

*Phosphorus is an import nft' cofl5tituen,'fl lvig 

'amounts, ua~q~[ntiti s,of' p o plor o ccurring in:, 

motnatural viat or s aro veryI ow. -A largia roportion;'M 

of t~he phosphorus in surface waters 'originaites fro 

MuniCipa waste~ie f f iuant. A 1ag gb~ri o ti 

ppho spherus- comes from hoir'od: 'detergen~t's.' AJ-so~
 

Srunoff from manured l and' an'durban runof f -contribute
 

' -*aconsiderable, amo unt of phosphorus to 'water bodies
 

Nitrogenous Compounds'~5,
 

'V,11. Nitrate-Nitrogen
 

'In additi-r, to dissolvrednitrogen molecules, 
5~4m---- ammonia, ni rit e, nitri:o n rai opud 

tr -b amnd orai compouds~ar 

--
< 

A-the most abundant forms of nitrogen~ in natural waters. > ~54 

Nitrogen is~runiportarnt component of' the cells 

of living or5ga'nisms, and the amounts available in a--- J.-, 
5 ' ~hs.5water body, :though oftn smal.l, are of maJor-----44-- ' 

ssignif icance, to the naturo o'- the ecosystem. In tho 

mority of- naua cro"ic waters, mos niroe 

I. ma na~ural j;, 

r'5 5 5 ­
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occurs as flitrPlte. In autrophic watters with lri'go 

standing cops3 oC algao or ricophytes, almnost all 

the nit rate ;)r'j330nt muiv hinve bc.n tai':on UP Und 

iacorporatc:d in ilhc, piint cells. In m-i-robic 

situ-itions , iitts PUofteon broI>ln Clown through 

nitrit in('aw nitrous 0 xid(, (1 -3c2,s1io~ll.y far ,is 

nitrogen itef. In addition, in the Q<:cof 

dissol-ved oxyrg.n ,mio~nani a viay acu.ur' ,.Iarcsui t 

of nrottAn buc~cd Wa.(M tin )78).].L., I 

N~itrye n ad ho s ho ru, 1i schi'yId to i Nratr­

courm .opromotetiiriu rcusnonFsut .vhic h may intorforce 

*:ithsola: US, ,I~td"Pe-' -lankton 

blo om7 qnil :c 1 h f'a' u t. i-Le such 

as Cl-'onhur- v' --Tm23It f'rot tl: omcr W',; t i., j-z tin0 

000. IL, l' ink tonn wt':rn!.' urts for 

rccr :.at inn -m alS f ptbePmrnu ;' : :3 ,i h aIs 

MunriclPa 	 :tiK I ~s~ri'1.''ccaroly. hoquaIntities 

of' ni ti'o.-rn l in "'a1t. r his bean shown to 

limit oilain. Bi~ pollutantsoth :131' common~f 

aipisin~r from Muni cip~1an indluStriAl. v,,,, -inal 

Igri ciii tit YrA ruiliaf£. 
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Amnonia is CavouiOd as the most reliable single 

Parametcrt' Vc Mlaurinj tho q, '4ity oc vlvOp watrp. 
Ammonia i pruC.,u;ft in sownycrCnd somo industrial
 

wastesr the higiher the .ap
u~ps or pur. icantion, the 
lower th -. imozli 8 concrntr ttion of the ef'lucnts, the 
ammoni bein7ix:i UzM to ni toL. 

.r2 h,.,v~tui, -t "alc among, tho most harmful of
 
the clent . 2lut1. t.. Those 
 olemnnts, which are
 
in ,onornl th, :ital in E, 
 Muwp ri nht hand corner 

of the pulin ic tONGie, " '? ,sutl;nil u ihu t,
 

liks iron .,nwull A. tox i.: 
 mr ta12 like Ie.1, cadmium
 

an.i moury, 
 N. or t Lam hy, ' trr, n ou uaffinity 

Cor sultm, in! '.ttack su'liur orni in onzynos, thus 
imtobilizinvt L. e,nzym1c. WMnh'n 179). 

13. Cri)_,c;r 

iopper is "n sssc.,nt-i,'! trice clement, not very 

toxic to 'ini ,lo, ttoxic plnants ,na :.lpne At 

modoPra; 1.uvlp. Its : ucc. -v: -

- MutiI plltinq; 

,- indul2 ri.,l ,n Amt, .,ustie "'istcs 

- minin.g; 'rid mWinPr.1 ].eaching. 
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14. iron 
Nron is an entsjI hutpient, a component of, 

hcmoulohin. It is not verv toxic, however can 
damage materials such as 
bathroom fixtures znd 
clothing. Its 	sources ar, 
corroOP4 
 ietal, inaustrial
 
":astes and 
aciO1 rine Cro innae..
 

15. 	 Lead 

LeO1 is I ta:icj 3h'5t-nce. It cnn 
cause anemia, 
kidney 'isease, di~orn.s of the 	nervous 
myn.tem and
 
wildlife 
 ent.ructon. 
 Its 	sources 
are i '-try, 
mining, lu:bin'- coal az. 	gasoline.
 

13. 	 zin 
Zinc is an esontial alament in many meta1loenzymes
 

and aids henlinZ or 
.oundo. !oevep it 
can be toxic 
to plants a- ijh!er I". 	 ' ,Binc :nn be q major
 
conponent, 
f :ywe.A g l.iL;itinr land disposnal of
 
Audge. 
Its 	n rc
*v'ac e-
o'e: indu,:t'jal waste, metal 
p1 a ting :, i , Pn~ 	,i. 

jajorion 

(17. Calcium 18. 	 t4wln isum 19. Potassiur and 	 20.
Sodujrn)
 
i].thou h major t,,: 
 ir' 	:ons,ii.al
not considered
 

indicator: oW 
pollunt ion o 'Vir"unrrnt.l chnnyo, thei 
are )prarnmettcrs ao the 
uhjint quality n--,ep and 
are
 
thev'n-Vorc includc-I 
in 'atindard innlynis p
pnco'dures.
 



u.L~i5t~~I ~ IN 

euoinggdesrble ,thiflbmotionoffn 

stc' SmSJ,1 

bein thir sd '''be i2ti ons. 
"bi le a llhigh'cncetrlsaonec 

'Prot~r 
n on Ico i h i nc byt pj t . ~ o of i l 64u a t 

high ' 

*~on co cntrationsbove 
'''­

125 1pp a rod c ah rianred idie1ec s 
 ,,Lk i tuca
' us~fo scale,n
 
anifrasteoinOpibpesattin 


acid~bi era..(.i 
fino
 

Unltie cacm 
which, immedi036ialybowtand 
off­

fomto in pie 
 oad
iuminreaiv 
audaso
 

ithe1 lithosphere 
but iti
titconcentratione inncr
waters generally nnaua
are much lowerta ~jai~n
or than-"dium


concentration. 
io
 

Sodium ion is ifound in t natural. waters and 
~.-v in On ntrntio llnrioa ir m 1 PPM or less to several
 

hundred parts )or Million inluf~
 
0 n ronsufc an 
 aesrud aes
 

Mr2 

F2 0' 
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Alorltnj 
r OnLO Ofisuplle 

concet'r~aise,of rancI 

Thentgaes 

~vaii~acti~jj~, ~ ostlimportant o0fp these 
a,pesticides, herbicides Thseticides; and.". 

fungiides 
 Lar~ge quantities
Cntor water off thesae ,compoundseither directly, i&n -'.appliai
 

Co t~rl, r ndirectly, ffrom the'd. ainage
 
o
of, agricultural lands. 
 Most off 
the water-PollUtant 
 ~ 

-etcdsbelong 
' 

to 
thle Major. groups off 
chlorinate'd 
,hydrocarbons '. "''and organic Popae fwlt,- h
 
latter grou~is 
 generally more biodegradable.
 

An example 
 off harmnfu. 1o~Off pesticides upon
 
human being 
 are indicated as the action off DDT. Like 
Many inecticideDDT 

' 

at,1pnthe 
trantmissinrous
system, where it itrc,,,, ihth rnmsino 
I'''nerve impulse S;thisj might rcsult in severe cases in
 - killing of thc,_target organism. (manham 1979)
 

it can be Summarized here that pesticides

be corcinoPonic~ or 

may
 
toxic to human* bei ngs. 

% T 

ILI 
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4~~ 

~ y, 

Aq"ua iC". Axsco 2hyt G~ 

flo,,Gri lats,~d butalsoincldo tle' aqti P'Ioso 

l Jiverwort 3 an', 'erns. ' Tro~r'"The types 'O Mnrphyos can~4 

~4 ,~~~~acro hyt'srare distributed in various Water <.K 
~~y:i4 ois 'dopehding .on the physical. n hmcl<' '' 

te eosytbm'stis of Crret lays thol 
rn't'motn 
role in ..distributing pla~nts and it is
 
a determining factor 
in,p'ant 

4establishmentprocecss, 
The current affects the amount of yae upy h 

444A'4~4quatityandquality of 11-1;Mt, reduces the daily, ' 44 

Varitionbetween oxygen and carbon dioxj-e anid' 
minimi~s tOmlprature fluctu.ations.
~~V'~~t 'Most m +, ~ '4 

'imp'ortant ~
 
of all, howCevr, its effect 
on. tho river bed, which:,~
 

is both the source 
of mineral. futrientand rooting 
substratum.'444 

4 

In~ recent yejars aquatic macrophytes have been '4< 

used as indicators of pollution, Some macrophyrte 4 4 

grow only in clean water; others onlyi pl
 
water and yet a 'third group is indifferent, t o the
 

'pollution (Do omigi '1980). 
4 4 

4444444 444' 
'44{4 



4Ba&0 r a are ,very sm&' y Unibi'elluljar 4>~ 

of tew"orl in marine, freshWater land te-rrestrial. "~ 

environments, as, free livihgfrsannisd.,t~U 

bo;~~ 1 
r~~dies of mlany' plants. an- .'<imals. Bactcria, 

rosponsibl'e for 'a 1large number of plant and animal 
~diseases' inlding mnyfatal t man. As such'. 

thi rsn~- in water can be ~ied as indicator of 
wtrquality e.g. suitability fordinngo
 

swimming etc.
 

Mtosto idcntiy andl quantify bacteria nre 

many, but the most common test is the Standard . 

Plate Count for the inddl ect measurement of' viable 
~A41~ ~.-number of bacteria in a water environmenl., Ttal... 

AL Coliform. Group Density Test, which indicates the 
degree.of focal pollution d s a standard test of 

thou sanitary~ quality of wat~er. i 

27 The Phytoplankton and Macrope 

Phytoplankton may b,,: igardod as one of the best 
biologicnl indicators of7 onvironm~ntal changes which' 

may occur in bodies of water. 

,JA 



chljEll 

[ISQ its~t 1)10Pl i nflvd ncol~t h i ,ss 
-' eo, ,-c mp o s ti-i 

ionoth"phytoplankton,(FS 
3). 

raes,of' procluct 

~~;;;>n 'trms ofi'biomass, )bodies of water Wit h, high 7 > 
nutrentlevels adhigh transparcencv u ot~e 

& 8al1 gro wth. Biomass is obiul t he best:,~r f 
eutxrophication and hence'.bf niromentaChgt 

sic bn'o~f the prominci phnmn ascae with-
eutrophicatj 0on is excessive gr~owth of algae. Algal 

p 

biomass canl-be exprossoc 
by conversion from cell 

as Coll 
numb er s. 

volumne or ~Coll 
Choohl,~of 

carbon 

waters has been domonstrated to correlate well with 
algal biomass cxpresse(j as total volume., Estimation 

*>mof chlorophyll a stesimplest, motrai and 

1 

2'­

inmost~widely used metho4/ determining total algal
biomass. In the Blue Nile Rzoska,-,Brook &Prowso 
(1955), Taing & Rzoska (1967)andSina !,.(1.72) 
have mode some algal counts in the Blue Nile which 
can be convortecl to biomass. Unfortunatelyn 

records of chlorophyll a have. been made. 

The effect of incrunsol flubrient input into a 

V P 

~ body of water is also 

dliversity of plankton. 

4,o~td on the species 

flare by diversity is mouant a 1 

5A
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"nrSUrsCor M1>avrhep Of SMOGdcS. A hich iost
 
moins that man 
 kinds or 
anrgio nrL prosent, In low 
divu.rsi t v ,b0, , is a ,.o~tz, i-; spucji . A 
hig~hlyi a tuphic bSly oC 
 P 02 a small ntumbou of 

Conorn M burl at p :1ions whp a less7
 
c;utr'Ophic 
 onuj hos' 1 0011.tionr wh~ich canolats of a 
wide1 Pnn(b oiL cpOf W n'-~1 Mna ll nuutboy of uach 

genus. Brook 
(1954~) inQ Intur Siun(92)rsnu
 
compflwcnsiv nyto mntio C nunt n of t he phytpup nkton. 
Comr piinn thu~ir 10(1 uzyots t rtur '1111s' 
 acounts
 
may throw' light 
an uh G in nivc*city. 

In terms qr so cin om> si Iin a. Lcrosc in
 
nuhtin 
l sumrj v, changerinipinU I , V 
 r or the
 
wq~tur or 
tn.. cb ngjng W~i ro im. PC 1o vivjr is
 
usuil by "ccompnnir 
 by tha p w r 'nc qP noaw i-aci cs
 
wvhich N'vour thr .
no o !jt i~ns 'qr thn i. oppeor-
TnnCe 
of' nistifl 
 speCip 
whic fl1. do11no 
 1ivouf thu now
 
conaditions. 
 Difl! 
 n v-
 n of Aic un iaubtudly
 
hrnvo Pfi~'t 
 Suvim~ .; rcquiz umonfl nd iV
 
could 
 bn th iL a pirtj cu1 x sruciu in an in'atus 
pnar' 
 hwarLXMycu of 
 tepr bounuse thlC plovailirl. 
coflitions Fnv ,a, it. Th L Lhe~rura ip i irnco of' 
now species of ur g nisnz and tho lisanpprnc C of 
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Oxigtlti uflG could 1-ir'~b ul~u inJjoe.3 Off 
envi ro mentaL cnrr ucsls fa ~ 
Sinn - (1972) tunfr1~1,,cm 

, t~that 
ina'l bY Pmi(lY)ii~a15 

s' ovs that 
Many sut-ctu aaa 

':UsQ', r fx'oz th 
.l3uCfli. a irnh 1ilr 1 the 

Bluc .,ij it jinj t pr~,1 t~i of about 
15 yoar's inia :r-G;in -;V.nvillcnlm(,nt,* S1ilsa 

Spc it 0 m';in th. iutp ilhl to (Icteot 
clhangcs in thc, cajvipojnme:nt, a htolntn I. 
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V. Trend Analysis and Base Line Data 

1. Discharge-

The First era (1912-1926)
 

Discharge data collected 
 from the Ministry of Irrigat­
ion and Hydroelectric Power is g{iven in Table 1. The 
fluctuation in annu-l discharge ranged between 139 and 

3 .
157 mr. Lowea(.st mean value recorded (9.. :..n-) was in 

April during the p.eriod 1917-1921.
 

Second Era
 
This period followed 
 building Sennar dam. Fluctuations 

on annual dischuige Tassir: . .artoum lies between 132-156. 
Lowest mcnthly mearn (10..' ) recofrdnd was again i.n 

Aril durinp t.,;rerio 'o 19 7-1931 .,d 1937-1941. 

ThirdiEra
 
This era follo:,,d the building of Rosieres 
 dam.
 

The maximum di sciars:2 of water recorded passing
 
3 .Khartoum is , mm This aprroxim,.tly equals the
 

lowest 
v,'.u-s rlcordecd Cor the above mentioned two
 

er-s. Lo, 3
ost annual record is 101 mm for the period
 

1971-1976.
 

Most si gnificanrt is the very low disch. value
 
durint, 1.061 which reced
thu rinth only 71 nm3. On an, lysingo
 
the monthly !--cA.rgeIKhartoum duringrt the last 3
 
y .ars
.1..1. 
 ,) one notices.. 1 th.t the lowest
 

d± schrre v;1u,2,s in 
 the hi : of the Blue Nile
 

River cre recorded e.g. 
 7 in Februa:ry 1980, 

http:mr.Lowea(.st
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Table 1.
 
:ers '.vere
-_ _ _ _ _ i cnti1 n Loub Nile_ _ _ _ b St~ti onjt, schrg in ata Khartoum 

_ __._ _ _:.::Jpn. :Fob. "rar 
_ 

_ _c:iri! .T r a :Jun 
_ _ 

:rui :] up. 
_ 

:S,2~1 Oct. :Nov. :Dec. 
_ _ 

[Y 
_ 

ear­
- S 17 216 40.6 A9.0 15.3 ")2 - 1-716.8 5i5 471 296 131 77.7 149191721 37.5.5.E 16.5 9.6 13.1 21 14 E 485 478 'r, 119 55.7 139
-922-E 38.3 - 16.9 10.8 13.7 30 187 47 562 124 62.5S' 2 7-31 25. 16.C 11.6 10. 

157
11.7 , 2. 1 1 ' 7

1 .77 7 7 5 6 98-.1 51. 137- t 15 5 : S 53 3 2 
e -

4 .7 1511i 3 14 2
1 . .. 3 13.9 10.- 13.8 39.7 170 93113.- 11 11.9 14.9 27. 3 53 

452 247 80.3 35.1 132156
d5- 2 £ " 19. . .. 3 . 36 59.2 37.2 132, :9-1 . -• 25? 85.6 ) 13939.2 

- - 27.5 171 15.2 16.7 17. ­ 40.6 199 565 :7:7 _ 23. L91 78 2 4.0.15.8 12.2 12.0 14.7 33.8 15017 535 529 2 7 67.0 45.7 146!9C -- 19.9 1-.8 11.0 1.7 18.0 27.5 136 62. 605 349 56.2 33.8 15b 

7U'- -7 1 -. 6 16.3 12 . 16.6 12.0 16.8 165 698 241 40.3 22.6 139912-76 12 9.3 7.7 12.2 15.6 11.3 40.2 515 372 203 36.2 11.5 1041 98C c.0 4.0 5.0 6.5 14.5 10.5 112 6373 !9pi 6.00 45 39; 670 21.0 9. 107 
r S... 

5.0 6.0 .0.0 10 51.5 545 521 10315 

9.00 . .3 21.06.0 4.5 13.5 6.0 9.0 5.. 1. 6 . 0 106z. 0 32 205 138 17.5 . 71 

Source : iristry of Ir:-igation and Hydro-lectric 7ower. 
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34.5 mm in Fobruary 1981 and 4.5 ml'n during March 

1983. 

Tho consaquances of this lowor discharge valuos 
are rVI~eated in the apen'rw-, of aquatic weeds 
along thu Riu. Nil at , Aou 
 (refer to scction 
on Macrophye, L.' moc.' U. tCOP) Aloo 'a ,, 
of ncw iolnnds nn h coupc or 
Ah river is ,nothur 
indinctor oC unvironmnt.- ch'nrc cuscd h 
the 
human int,.rforancc 
with thu,naturnl runyimc of tho
 

river. 
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2. Tcrnpcv:~urc 

'nittap ktwp"'tura in the Bluc Nile wnzs f~undI n1ws 

to bu 1..'.' ti Or txmuone:~tur'e The v'duc runcha1 

jpn upon thvjfnoi Wf t'ho yetnr Wf' in thij timci of' 

thc Myv u.cF. Dumuiu (1980) ,1 1'r ilr.runc1 c 

(4L.4L0 Pmn) in innuqi 1979 st .. flnr rumarv': 

Qg r~hnbv (10~7 2) P-c i 2 t r pu otup crqn;ges slocng
 

the Blu 2 Nil, Win Khrn -~u2W Et hiiun 
 border tQ 

be butwum 11C in! 30V - thn Pupi < 1965-1970. 

Timrmnl mrnti ticntim 1:; vveto nnt ivct of the 

Nilu. Fhr'ivur, strntifIcWi'n is r 2-r, in lar 

reservoirs v, Qwc** ire sri,.!rvIT ir ncrcp 1972 b 

rn! 1972 Mir.c). cvqrjtioAln2 07n, t ha Blu Nil' in 

tamfpurnturu cv;ra ivtwi MYv ht:cun thOSulnsc 

.lns .W'I'n in thi7 thn din Pl':tcru.
 

Diurni cnqq in iw*2K .i. icare
ev by 

Ali (l192) it Ki{rtmsun cn.; f b'~t',jn .27-1013, w.ith 

th. hinhost il t 14 1waiie pa n! thn '.it1 6 ma 

(29 Apil 193'2). 

Ther'cv. p '11'. n in p- ci ble in the Bluc Nile, 

becnics. th.. Gunioi Hur Fac iry ucCu Blue Hilu '.'ntcx' 

in it s Cclinr vcuic. 
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3. Trnsanrn/ihto,2c ptt . 

Airt er-:
 

NA trnnpqrofly 1Mt) n the. Bluu 
Nil: 1 nvtulablo 

in this flcp.1i 

During tis p~r'i iran~fspsrcncy ineesurewmnt of
 

141 mutcr ~vs pac irI t
a. 


(Tallinn qnd Wki 


ei L tko Ton%~ an 12 Ma~rch 196". 

1967). 'ivaual Myo , fromn
 

MlcOM to Ij'io vtap cJ n A 
n2 o uscID thu jupth of
 

trninopqrncy t innno. frin 0 tW (2.5 Mri :n 
 more 

chan,:r i n trqnsp -r'~uy wn. Ls P1 ipc A'C92eKhartgum 

hy TOM-i 4n! A-0-: (1967), '1 Ic tp.nnspnrcncr 

lup i n f I ) A3c 'P -n (July, Aiu- u!, t, Sf-,ett~rb r) .Io. nil1 

but vre olv WK tl~~ i no i'.ns q. t ii Pc pln:st. 

WHOisc h~cc r . . Vrn I.5 to~ 2.8 in the Pc ~vaii' of 

thc fluw R-An ri. 2 i withI vnlucs nP 1 .8 mnat Sonnnr 

ai 0.6 mn At MRp um. Aiftic t he Rum MAOnt e 

funrit i. ninj , A;LL bu in W -t. li .,vin rnb,. v the 

dn; thiS inCV61ZLI.pt! thhcuphrotie zone 670 km 

lwsrun to Khir tiui 

http:inCV61ZLI.pt
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4. Sus)can,I qo matter 

First c ,: 

",. m (1906) MO rI. suspun,!d mattcv in tho Bluc 

Mie wt(r it ,ti:m t b, in thu r.gc of .1 ppm 

(in ', ,ou.-, 1-C05) 'qn:99.5 pm (in :,ugurt 1905).
 
It sh.ul! Q ,trusnW;, rv ­ in.';rm tion cincurning 

tho suim,:nt 1 ,'[ t, AQ iQ liMit,! cWMpn .r Q
 

th W 
 nVi "'l:bli' rive.i-1i,,]chui7G ltn.t 

Meond era: 

isuo.m: nt-2 vnc token n thu Bluc Nile (1954 anl 

1955) ts 'rt ac th- stuics U,r 1-osmirxnby!vin thc 
Mini rv -V Irvii. ;n. Thn nvora[- :nnuql suspcAnd od
 
scim nmi .Ln t ns) w"s 
 V.un! ti bu 114; c'poeowi 

:F 62 mill n t ns 4 S"n! 'in. 72 Silt mn! C!vy. 

.. ix I s , in'imnt c 'ountPAti[n, in mgl , ,Ur,, 

WIs WON 
 nK tho minimum qw 170.00. 

St ui n an trn'nn prt AU salimant in the" Blue Nile 

Rivep sn.. or:rriel by El BWri (1)6)/1970) iuring 

his Ph.D. wok. %I&1i - MltQ thir in the 1969
 

1,", ,p ill, 6j9 
milli no or 0"ii.nu were 

trP annpor ri',Ist K hn t,-um ,oF wiic tonsN0 mil].lin 

wcre i"n [-:;iit .n, . til.h rmnlol i am F.ine clay particles. 



Thcso figuros compare with n totnl olf 36 million tons 
of
in 1968, composed/22 million tons of sanO. an silt ann1 

14 fill:i)ii tons of' clav. 

Thu 	 sbvc viucs arc much 1wox, than tho se obtaincd. 

in tho 1959-0-1 asc ns by thG hy-lralog.ists of the 

Ministry of Irri ,-tirn !m1 H. ,.P. It, is th-ukght that
 
dcp; siti n o>f silt in thG now Ro scircs r !voir is
 

largely rc7p,.onsibloa fo)r 	 the lower qu-mtifry n:w past 

Khartoum. 

5. 	 Conductivity 

1st 	orn: 

Salinity mo' surod as lids in solution in ppm 

was found higher 1urir. t low water flow than high 

flow (Bcrm 1906). 

2nId cri: 

Se.osonal ch'-nigs in conductivity at Khartoum werc 

invcsti,--,.toO by Tllinv alnd Rzosl, (1967) luring 

1954-1956 and Wvewr'f")un to bo .ss than twn hundred 

with a fcw hi-h v!aluus (c,?nductivity 200 umh, /crn) 

In Sopt mcrbcr , ,Iu,ch .n.l 	 April s,rnplcs fr',mi 1956, 
r.cordod

1963 ".nd 16 4., t hr. vrluoo/wcr r isocti :1,,; 145, 

228 iand 238. 



Vnrnnorto~n (1972 d)) n" ic OC17140-390 uanhn/cn 
for v~uucserocordu 
 A Rhart 
um in thG prim 1965-67. 

M1'~hp-bv (1972) U'i nu- 19651 97)0 sho tae
 

c"n ucrvitvq th AM Nil, f, A ti . Pc ri f
 
120-350 Umn>-,cm. Mls in i'L'a" imapnto "mount rt 
sliutus in gJ'f L . Thi rinirpnm vqu1 V£ wof.uctvty 

wuu un A'pin th 
 C07 
 ind in Octon -Q'.*nicbep. 

Thus u c cI'51 ' incn a c-v w tq '1 ' - nu try and 

M. rr'by 1, i ~n:1 
''J ~inii 1n 7nt Lh Blue Nilo. 

It shoul - bu 1n Arc (1) 10%' butw'/on tho crime 

JTchu,. 1969C conauuLivit 
 29 urho,', on?' in 

Tinu'im 
''s
197 iCt 160 unhwix An! (.2) VT rae ru­

ruents h'ivc bA 1/ -vrti, P1 5 PY , exup it 

Kh'~pto inn Cti= 

Dno'uj (19%i) wti 
1 uLmcnuc. iv ty a~t Suannar
 

i'uccrir in NnwI 
 MR,
)in Muun! it to by 145 
1Ilh 0 an'i (im) vv Li vnlu o~( 23 5 umho,/cm 

N, *1ntri from this period aro nvnilnble. 



ccJ.rin(t Pi~i~ :.r~ Rq kn(1967) , thc valuus 

Of nlkrilinity ini' .t hv t CLqUilibrjiu rithj 

watili. bc tX(tQ u: T;A*hjfl, '7 in-1. 19 65). 

IT) i- b].. 1LI>K .1 ~ ' 1)(I;),, ~ l'i t' n l 

-- l'- nt ­ t ~ in1.1. 1.955) s: lur n,ti 

rxj4'3 l t 1('rL~ (F-..V ll2-'MIc.Lcd tir1 Valw-uein> 

the Bliu( Nil_- t i' iwlmz this p)crJ.,ici. Their 

Hit I),1.C 7.9-1).-j1 pHlurintr 1965-67 at 

(i.:)7:-)y 75-9. 3 PH '!Urinj 19('8-70 'it Khrtoum.. 

M-Whr-,b y (1972) 7.4-9.4 p11 flurirv: 1966-70 it 1 
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at 	oluon stntigns Or~m t-Mu ti thc. Ethiopian bordcr. 

Desnug 119B3O)- 8.8 Vv.abur 1978 aicrnr rescrvoir. 

41(1 982)- 7. 9-8.7 nj urni v~vi qtinn l~upine:
Apr±il/82 Ai KhWrtun, lunximn~u A 7.00 qna 8.00 Elm 
ond lowst at 12 miqni lit till 2.00 on1. 

7. 	 Di snyJil~.1 xmv 

First na
 

A~ Ran we r, carjol fa'r this pertad.
 

Bacon!nI mr:
 

55 ini t 1v Bl ue Nile A Khori n thIisons 181 t rena for 

sui'f iu yiic'Vito Aa n micmo do u o~r-~fsub­

ulii:1t supur -snturn-t Iim u rin - ho Wi - oxii o-f 

o hytr p1-inkta~n. A PPElvinnun a ynenU '-t ci lUCY u.U 

bclnw 501 npurti ni, navr TisEl: [nunA. a xygen 

scisin~filify in 4ccmii with min
a!)111. iis~;'2 1l ti in 	 in 

tumpapitp", VUca qurf~c watcur. 

HmumU 1nf1(1L976) w l" ot ulyi nq I ho 1 in- 1*y of' 

t hu Bliuc NMl~, bu~t ; buil lnu ROseiresa Ion, rucartofl 

tt t h 8% tuii't io 1 inIu 	pIrcuotiv 
 nP *xyvrf surifaC 

"'itur v~ari A, am supr-Oltu1,tjinn iiiALLt;oa nl 

J'11t11y-XPu: 1 y (uy-iopn;'ean il ''i)t ,Abc'iiut 

C.: TCen trat i : s . wurXc I '.1- lurin El' li 7 , ! period. 



Thi r cra:
 

M','-V"bv lurin7' 
his Ph. 1 . stuHOO (1966-1970) 

stntuC th.t in th, Blue Nil, thu surf*ic. w..tci,s aro 

usuallv in n If ,SSt". cli (-h'
auporsrtuvtj
 
(6.0 rnI irI; . '7 ;5tu, ). D rivj n;a W ' a,,
 

hJwcvcv mr '7'..na' 1' rmh-natu ri 
inI s ie 
fNunt, 0 aoinc- c. f' .;-y."cl
" .Yir:ieacy bci,'w 50;,, 

s iiui n 
 i - r ot K]l".t.,m A pu g,the flood
in 


of" 1968.
 

Hmllcrt, n (1972 u,b :'.l 
1976) rur.,,-,ty.8 that
 

pori- , ' var'qpiqbl, Ac -e 
n.tijn hivo ,,ceurpe,. in
 

tho O:'Suir,: , ir, inc.ulin-- 7n ;Dicr. af 

o rcm ,i; tn P.. A. 'ttn P it I hir' t illing. 

Diurnl v .,i ins in licsi'.lVa 8 '':7yz . Th, 
.RA L r 
 w<rc by,:, l t 0i,. A,, h' v (1965-70). 

Toe 'n, a maximum value of 10. 4 mg/L 02 during 
the,. vI y ni' oIh ..- .-nt acth.iy )t 12.00 noon 
aIn1. ' ,' V-lu: of . m--i..';_ ',, .1.I.IRMO hours. 

.Ui (192) ji'-.n L v'riitia n. owaan 
7., m!.nL m,1 3.2 a: -27 L A'in, .ppil 1932. The lw,-st 

canCnt;rtin wi,,n 
 r'n A V .00 no 
"ni thu hi rjhst 

0..nu At 1.00 ptm iftr, 
a ,. A iQemth. rtb iva lata 

lu'r '; 
%n' aiAht; voripti ;ro in ,issalv.8 ,vGon 
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vrflucs cmil be seem. 0xy:,'-c fccci,'lu 

was x~acorc by 'I.in ~iR7z:slca (1967) 

IL rrI j~;i thu B. 0. D. 

'L)10.*P ;-h 

*'ae~ tai :b~f£'r tis poriod. 

siluhi(, Ort; v'pha mrhA-L .ocre i-ut 100C wf: 

thcj Bluu Xil,-, bLII -4 tiv, rn',ifl T11)L-Pi '..; 

sI:a 1.-)C)7, H-anifl rt. z i I~~' ),L:t 1b 

ft~crt., ur~O ~.. ~ rii.VIt1LC 

in01) '1btc c i IlIl -. 

rich mc(j~iuf. 

ni~ 

lurinr thQ 

!ndB C. 0. D. 

'1h-P/L In 

ijrl. '1 kt3 n 

t h(:o-

IB ulll 

u:i 10t in 
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Hanmrton (1972 b) mc:surcq a decline in phosphate 

fnd nitr'ato in the Rsuilo vserv:ir fir '> 1967-68 

inter l,-,, scnsn, these nutrionts, n..cnN 

al-n.. n lqn:ituin 2 s:cti .n t,.r " the !am. 

The .'tcr pnrt V the phisphatc 'leclino observedI 

by Tnlling at Khnrtumn wvt ,u; to uptake , s:ocinted 

with lense phytoplinktrn ,' ."incluL,' bunant 

bluo-Ergunn 'lt c--npu ci i : ,naobana flu s-auo 

f. spircikWs 

Dc:nugi (1980) misurl values butwen 64 an 70 

ug/L IP'O in of thu irri:tiun1 -P cl-vn Guzir. cannals 

bctween P 0 ni -n7 Ehu i taur in Jinu.ry 979. Thc 

canals reoivu thip wr't'...c tm Snnar r'usarvoir. 

i'l1 (1932) latct eOldiurnal ph, sphatc concentrat­

ions At the Slu Nile At; KKLtvum in April 1982 to be 

in the rin. ,of' U /, '1,, h in nbvinu: .-ingcsu--/ 

r'cor,&cO butwocn 'y WFi.rt,",, in! 

(1972) 
Sinn'An/repu t o.annu of phosphatu concntrat­

ion at KhrtumLrnt by batv.'e n 14.0 ut/L an(! 300 ug/L 

Auring 1968-1970. 

11. Nitrte-Nit :i in 

Fir 0 t n;:a 

Beam (1906) mu'nsurn, the nitrato-nitrogen for 



- 51 ­

one year betwoen Ncavcmhbc 190)4 .in-IL ctn-bur 1905. 

Maxiiuni viuc,, rif 0.*0 54 IT,?-iI - .ph1 in Jj- 11 ne 

whi c. tii mui niraurr 'v''Aun 0.*015 r,-nm in Jnnuf'rY. 

iit'v-p (r190) shvic0, 1;hut luarfr 

srn-Iu cu p- in nitrn'tc:p jii-; nLa tU. p1 'ce-; 

C2CC- i u:lin.. 	 1,~: 2000 	 t, w-,a; uF(-/L 

the 

ijns v/urn, L1nu~-.~ c u, h&ijivi- . xinum 

bin:f 11'-J-G --I t ~ iquru,-a f. Sjjir i 7hs.; .W J i fn 

-ibsicncc ' -; pvic-itvf rv, it, is 

n- t ojai 'i ' 'i' b -v acrc sub si 1 infr 

Thir' 1, 	sP, 

?-*!, (1 )Ti) "A~'1 .ni the"'.t- thu.Li-n 

nitritc-nit rj. n h'iO, p fCilrr2~n 1 0.08-0.1 fl1 /L. 

Thirs rui 'ly -ar- t 0.002 mj-jL n)r lorss ait tble 
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Sinna2n (1972) shivnocl that the rnrc of nitrntc. 

conocntration a'i~t Kivtrtiuim tq ba bctviouri 80 urr/L nncl 

200 uv'-L . 

nitrnw'~n 1 evol' A IKhirt -um rinrC. hc~v,''n 1 Y'nP 100 

urrL.A r'cs:'v~ir hc t rrlu tho 2211.2wini.: 

02 fc :itPKtnn . 55)w/ in hivMh . 1967 in!~ 2 ug/T4 

NO V~ in D'* 196)8 (1172 b). 

DU':i wai P No V in the~ Gn'~rn irrjrntiq n 

cnnils t b- in Mw. ronny A4 0.92-m! 1.00 mr/L 

K1u ingl iJ :nuirj, 1979. 

Q1i (198v2) Antu. that it JKlmtnm, the Blue Mile 

wntor r ur~rno WPMun. ch-nn's in flitr'ntc-fitrytfl 

o n tont h.t wuun C' W 25 ng/L. 

12. jm um (,ii itti-L, i.Lx-r 

Fir St o.rn 

Bnr QW(i~) smmn niumr- nitryo to' b c inmu nsurcl gn 

tho rinl,: i tr'tc (in Dccc~mbcr 1Q)Oh) t,; 0.032 -ppm 

(in JuriG 190o5); No nWn anr ac irli- &rC' th: 'annual 

fl,- Ti (.' (; Ulm, Au.ust , I.p;(m ')rt Khnrtclurn'n 

GiccJl<__ 1 PT%
 

The rnrnC~ valuesi x'caca wico .J.nys
vn bcl2w 

0.50 uC/L P (T[i & sk,~1967).Av z 

AIVj7ita Lb~r hwubx b Cipf nq stu1 1 ii' ano on 

amminiuiri riw. 
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Het .. :t is (13.Cu, 14 Fe , 15.pb, !6.Zn). 

No otudiep hav.? bien coinducted "v ,ltudy the 
'hepvy:] ,n . IT'.. ,-, , v r 
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'Bc-m (1906,) p, c-;v n11'Yiamm vrT:Gs f -r thu r-.n"~r
 

i in June' 190 1) i 1" V-'vct; in Dcccmoab op 1904 :10
 

14.-~ :~i q~ ~" 1 *l u: 7.81 1,i- 5.57 pm~ t 

thIK F3lu(- 'il ,,t !- ni 13-7 uin th( Pliw 

T-11ini- -n U; 2(>' 3st tht h n 

1K n0z mt-t. '' In fp KI-'u-t U:: i n:r- (-nuc; Nil.) in 

D:; c cImb c)I wc 1ij I' - 5;(5 


11%>is'iu-r, 0 . ; 1" r. 0.01, :n j. il~ ItY
i:3i'n11, flhq/L. 

1 1112: .~ ( ' 1n' 3 u,, ' h,-. ri r i nn 

K hnt, ouri i.h .~ -n~um 9 ,clcium M 4-ln. Y taLSS iumy 

Si n ' 0v2a y:~ tfr thcn19? a 'rIpc' 

so~n;n U-1),0 :; V Ii an Calcium 18-L 7 rn27'*L; 

M~N1nc-iumn~ 5-11.0 111%L; P~tats!3illm I.< 

D-).,'.ium50l). 



11 :111111 U I1 1 1 1 1 1 1 

5r7 

7.8L, Poasu.12o 

DosMourb (180 gve th folwng~~ih Blleur 
Sena resrvoi auxrng Niebc h978 C~l 1-44 

Minesu 5.10 Poasu 9'VVO mgL and VVV, 

6.9b mg/L.T~h 

Ali~ (182 shw( ta heeRe otlir 

trnsiti 4 n.-2e (C gcLu an2 Soim '.71.2i8/1 

organic potassumt1n2s 8nthe/Blue NilO.mLF195mLN 

'MaDopbsosg (1980 gavethabunlnt ingtheBue Nile 

& the~u 5cr.10;m Pt,,ssibmless imortan -rimSdu --- ~~­
producora~~~~than.~phyoantV. eog V;o 

~ 6 ~0g/L.L 
' V 
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198 :th fp1owing spccius ,,ero r cc r cjin the jl 

-GNyinphyaocoula mrsu .. 

7,Nymph,-on-lotus 

-Pistia stratiotes 

TYpha oios. 

-­ * 

Deo al.so nootod tho abenco oIf the Potamogeton
species (P crisousP nosus, P. ~5 oUs and 

PefoliatuS) whic h irc'vary commoh.i n the, Gezira ~ 
irrigation canals. Potamiooeton species are also 

bntfrom the water poolzs, "mayas"f of the Din(.er 

National park and Sennai' rosorvoir. 

-Andrews(95an Dosougi (18)reco~rded the, 

3pravalu;nt plant sp'ecies' in the Sennar reservoir. 

(SeTable 2). 'Notice absence of __________~ 

'spcisi bthrecords. Howeor'the later uhor 
tep'c--ene o f Pntamo7oton crispus' 

Aprill(1981)fain t he Blu, Nil e at Khartoum and along-.~ 

tthe IA 1n Nile- up to the 'surveyed 20 k.Tbj aprace 

~of Potamogeton'_ is, attributed tc the~reducediiia -a'a 

~ curr~ont veleocity. The plant is also recor-L'du 80 ki[ii i 

sOtofKhartoum at El a auifauaiajii 

42 

a­

ififa-a-aVaSO~taa~ a~ajiif~asscLJ 

a~ ~ a.~~~ 

~ ~~a, 

~ 

a 
F 

~ ifada1ag 

a' 

-

if 

~aMa 

a 

~ 

a 

aff ~aiia'iia ~ r 

-a,~-­
4 
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Tnbic;,, 2 
Pnts ocpc"e. rc-rc - by Anjrows (194J I-nrl, 

subinrmup -r + 
Churn r-1 bulnrY. + + 
1jyTtV5nfl nct lln -+ 

Cypc rus 1L'-murmwt. s + + 
" t un w; + + 

1 chnwhinn a7LTif.; + + 

I p ii' vt q; + + 

Nqn mvi- + 

1T jn wctjnqt~ + + 

N[jz scl...uinflupthii + 
1itcl11 b~'achmumnf.. + + 

N'yrph-%' cqorulI + + 
If 1212: - + 

"ulvif lh~l + 

Krnicu Iflu2[iflur + + 
If rkpu ., +-

HOWti V-A wt. + + 

0ipu qr~rum + + 

rSpir ryro Sp + 

U triculirl inClnxi + + 

Iti. st l J.i 
 + 

thwnri~i +-

VMCsI cunri lat-1 + + 

+, prcscrt rtw prcosnt 



26. ipayvton '1benthcos an', bacteriai 

~'het Nilc havc,. bnn-ben rec)g-nize ,n ny 4!nyaects of'its~ 

~~O161~~~LTViv ~bo nboe at jc'..e
especially',bonthq,.,rn,~ pei h, t, ,h 

"'- Sur'prisingly bactoria 'hay0 not been studied at all, 

1Ao t off the bitudr ies have concontrated'oan 

Ithc phytoplnnkton and zooplanbatozi. 

27 The Phytoplankton-

First gra (13-95 

riy~rbtoogcastue,,ios were not carried 7out, onHydrobilogica 

the Blue Nile, b~efore the construction off 'Sennar (Iamn~ 

in 1925. Inded most- off wa which 7jthe 7 rk has contributed 
0";. 

greatly'to our knowledge off the ecology off th'e Nile ' 

within Sudan has been carried out long afftorwards by 
memersoffand collaborators ,with the liydrobiological 

mem er 	 7 7 

Research Unit which. was1 established. in the University."' 

off Khartoum in 1953. Prior to the fformration off the 

So ra-servo reooarch was largely'8nntr 7 ±r, ecobogical 

~2i >. 	 nej'bcted in.tho Sudan., The nly materialerang 
to tile Nile consiste of o~ cAional noteos by,~~-

Pnosing' biologists. These' includeI noe on'al77ae 



Pnd froshwater fauna~byEhrenburg & liompri oh (18 d1js 

Schweiinf'unth-i (.l862)., Grunorw _(1a70Y2 Eknan (-1-03),i 
Dlny (19O-) ~G:'irny, (1911) nd C u 

;~(906) indicnted that the 'plankcton 'was scanty, and 

mix ed with dotritus an(I ad~venitious forms, a finding, 

which is, in ihorresent pofri speculations.< 

jal of' the work which has contributedl signif'icantly1 

to our knowledge of' thJ. biology of' the Nile beagan in~ 

the early 1950E3 long after the construction of' Sonnar, 

dam. Most of' this work however, was carried out with­

in the vicinity of' Khartoum. 7 
A~7 

Ethiopian headwaters 

-,Due 
 to th oorpynathe nature of' the river 

oQn the -Abyssinian Plateau,- it is expcetedl that the 

Ethiopian headwater do not contribute igniricantly 

~ to the olankton of' The Nile. Ta'lliikg&-Rzooka (1967)7 

sampling the Ethiopian headwaters- during -March 196)4 

L~found only a-sparse and rudimentary plankton
 

populntion.
 

Zone I *-- Zone II and Zone -III-*-

Jimmortan (1970 a,b, 1971 n)iithroo different 

7surveys carried during February 196)4, February 1965 

2 7 7 
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nnl be~rutiry 1966 foundan oxtrcmeiy 'spirse p1ninkton~ 

of ~ c~ am~ ~ UL~~ Uena LIao 

A lo sii-P. adnm4int anca t he' 

blue-green_ fo-qro 	 principal~­alaAaah 	 t 

W 	 aX cornpo nornt s the B)Iuic Nil c lc lt h -of thnc Sconar 

Sr6o.ervoir viere present' in' very smnall numbor s around' 

20 coils ml). within this stretch of'the Nile. Al 

the samples coll1cet&1 dur'ing 19614-1566 contained 

Svisible 
 quantities of silt and1 fin(-, sandl and s'mc 

organic 	 detritus with a ecchi disc visibility loss 

t hnn 50 	 cm. Therefore poor light:pntain 
couplodith ropenetractyseem

Wi~h-e1~iioy high curr~entzecit 500MB 

to be the solo fncto'r checking the developm~ent. of 

phytoplinktoni wthi,, this stretch of'the Blue Nile, 

beoethe cosrc1nof Rosoires dom. 

Zone IV 	(Sonnnr reservoir)
 

As mentioned bcfore no hydrabiologioal studies 

were carried ou iti this zone prior to~the 
consructon f Sonvrdam. 

t"T, i-Immorton (1970 6, b; 1971. a) confirming the 

findings of Tailing &Rzoska (1967) found that ais the 

viater ontored' the da.m bal.in moost of the silt settled 

out. The Seecki ,isc visibility i 'creased consirlorably 



1106ultipA in a dense -phytoplFnlkton cevbleipetwti 

t.he -reIs crvo ir.- lasir- r u icra --froi
 

arnl20 cells mVl i~n zones.-I to24 olIl
 

Wij i~n tho reservoir. There was a'&'similar incronso in>­

<the' numbers of' Annba flis tua Unf01tnat ely nn ;~'
 

~~>p~r work Nws carried >out "fter'1970.~,
 

Zone V 

Tal1ing Rzeska (1967) m~ade the first longritudinal. 

survey of its~kinl alon,- the Blue Nile Ouririg Decembbr< 

1955. They observed" t hat Icnsitios of Mlnsira, 

increaseid appreciznbly in the first 150 kcm stretch 

beow the dam but no't further downstrenm. Inevenese 'A 

in tannbaena population was much more pronouncce, in 

the loweor 'river stretch below the dnm. Tallin &Rzoska> 

(1967) conclurlrKf thnt mo)st of the phytoplankton 

biomass reaching Khartoum is proa"1uce&1 in true river
 

Aconditions below Sennnr reservoir. 

Hamnrton (1970 a,b;A 1971 a) in his three different. 

'-A'longitudinal. 
 surveys confirmed the views of Tailing
 

I and 'Rzoska (1967) that. the plankton populantion which" ' 

persisted 6s a true river plankton throughout zone V 

uver 350 kmn downstream with little 'loss in numbers. 



Z,:rio VI (Khap.t-)un'0 

This :I- 11, 1, l th, r :u-hiy 71n" bottcr stu~icA 

th-m tah t haha 

fir,< k 1 >h i m 1 C-fcr)unt I t he 

\ar I.,..i:nti :u Ls a, ll.t 

I,'I~hcTL _11 at i,1 t j Ci 10 s, i) SN I-m 

wl-hcn 0 i:v i 'ia II)?lj ,,T ai ac)c a simflilf 

Of i 2 tl- v,. ia.: at. hv, 3v (1954t) -iniy tVi 

c-mt; rihi.itu l-nf 't'v~ i: t,1'4 ava,:plmktcan 

b ~~ ~ ~ i~li A Pil-,r,,,. (105.5) --,n, 'I'u in­

RaZ.'rkm ( li'),t mPc rhn ;ui.i11O5 

%n," c c f;pvay i Wa t ',i t hi51L,~)L( ~Ci~clh , i t 

at ej Iu .'~MI<anina' int I.l U mi 

1) TcT ha Vn i n a- mnm pj, ii *L l ­

'01 .4 nat: t,, nta v!.; vaA y, I4vw ulv l 

f1':< ~ ~ ~ ~ ~ ~~~c.'j~cn itl. '.tjns~ Tn''Ot~'un 

OfV ap if . i. %'1 I i' t 1 u Div cxX, 3t, a As t ha 

Curolt mhiain U vmu i;i~oWr.tlla first 
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group to apnemr in nuibcr's pqrticularly MoL2osira 

~rnuflf4which Was f!!'vciuin- by tie pqoFt-fj-m) ,rl 

rin7p. pacnl: oro.Ti C,)rmur nutt'i nt 

rc.'c~-~ tu~ n~rmaihlfa-r thc' primary 

ch ck tra t hLi iflcrt-s,. .fL:ynr iich'n u'u~ 

by -'n! bi:nr i -. ia ThCL 1 ,ttwr' d:-piuc 

r.sm,:flsjbln i'prohb1 Xbl I, th.; :t1t n f~ nhsnhap)us. 

ADool i~tcr :ihich li ,,Ac 1 1-lK-u.,ciy~l; 1 jiUln 

May/crly~9r r'; 'fl pnkct-n vwas w:isiicAhL )1,. 

out by 1 at: Jimnc Theciv ofc thOti£Ili C l, 

flin-I;nl ovnii,.t.a naswiciv
 

Rapidrvi3jcuryvat 'vm1 Svno ira -icu!- L rby
 

1 inyi. ~ i:. na win )i- c cn Of'. t ho. mriximunl [if1 

Mlay-Juno 1056) (T].in'& ;sk 19,,7) !,,thiuq-h n raojor 

NOl .'fl twi; nutithci ihvtnplink tonf 
,)f t h( Thu. INLItw; 'uklb .)nu 19(17., 

Howelvur tht; 1.1.yh-i c- --Z,.scorch Unit laiunc-hel a 

term y .tuminLy, n~ i(i InI 19,167 t thte imviact ,if 
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the Roseires dam on the bioloricil c,nditions of the 

Blue Nile. Hmmcrtan (1970 n,b, 1971 a) sampling the 

Blue Nile ot Khartoum nurinF 1963-1966 observe sensonnl 

cycles inn nuccessia-n )f Phytp].nkten which were 

remnrkably pr ;ictqblu =7! iu.w t recrkdthose 

by pravi-us vorkers without chon;es in the species 

composition of the plinkton. 

Third era (196-i08 3) 

Man-mlu likes have profunA influoncies on the 

biological pro 2uctivity qnQ ec.loy of rivers. With 

this in mini the HyirnbM lo :icql Research Unit 

(University of Khartoum) made plans in 1963, three 

years before the ccmpleti)n of isirs lon, to carry 

a lnc-turm studly of the whal. 740 km 1 nr-th Pf the 

Blue Nilc tV terminc the impact of Rossires Unmn on 

the biological conditi-ns nf thu river. A survey of 

conaitiins bufara in& nftur the qnm was put into use, 

was carrieV out. The valunble studis cirried out 

by Brook (1954), Rzisko at 1I (1955), Tollin " & Rzoska 

(1967) inl HAmmort-n (1970 a, b, 1971 Q hao provilod 

much if the b'i-clin; ,cta for comporison with 

conditions in the newly formed reserv-ir nna in the 

river after the Villinn of the ruservoir. 
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Zo ne I 

This zinc; is nl-t !iffcctc,. by the frimati~n of 

Roseipes rescrv.-)i. Within this 'rie n~rm river 

con'Uitions cxi,-tc!O. with 1:irfre -1 tritus ssp.~nsion 

a.n. rEQWvn1Av,.nii ~uO-roisi K~~o~192 

The rceoervi-ir X4 thf. ".umr>mi 's first filler!i 

in October 1066. PSh.'vtl' oftcr thet, H-mmrtcn 

(1971 b) bs3irvieJi m-, kcr1otcly rich p1mt~nin thc: 

rt3SzerrVjin, V/ith ,iC' 'cY-ti; fl ;s-aquaueond Phonmiliurr 

mucie~ %1l jifil ivt-'ot c~~nns 1n~V3becomes 

rapi 'ly :*Imin-at :in(! in iD-C,;::nhcr 1966 the surc!,ee 

ojf the 1 ',kc;WO byri,_ It --rc. It wa;- inteneostin,_ to 

notu tlint cpoh li"C- nv ror vi,'.*io y been 

m11jor cjmpi;ntmnt <4f th Pluc Nil,- (Br -k, 1954~) 

MElosinoi ;rnulnite, ';lways an im-n)r-tont crupmnnnt of 

the Blue Nile pl-tkt n wns present thr- u:-h-ut the., 

samplin-- seors-,n with p; ok .rwhein Nev -Jbur 1966, 

Mairch nlMfiy 1967j. The -ither imnorntt c 'mponent 

of the Blue, Nile iatn~o~~n£j~~uc<oApocar 

until J!onuony 196N1 -. l neeh& T)&;;n'wth: inl 

PFebruary 1967. 
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TOhoin11win suqsjn - Novcumbo 1967-M.aY 1968­

tho phyt ~planktn o~f Ri suir s r'GsGrvnir shaciwo 

c~nsi'3erably hanvior *'rvwth thrai -*Trin, l96()-!967 

with thhoVrnminnt Arou.c hWnc t ho snmfl, nallliJ 

Ann.urrn flin-aou (Hrmrurt i, 1971i c). MY o thor 

aigric \Ioro prno(Pt Mc in PAatu pp. whic h 

woro pipzti c"L oly pr imnt. Pocl.sire Ennnul nt a 

Wis UP on v buni-nt in r, vcznbor 1967 mrl:Lncrenr 

throur'h Docchor~ t , ci of 1 50~ culls mlI ill 

Jnu ~ry 19G8 . Dunn i'bruiryr 1968 thornh waOs n 

shnrp laouro=n., rcc'rlinv;7 1 !~L4 culls ml'1 inr 

Mirch bhut incruiscI ovA~n to 5220 rvllo m3_ in 

M'Y 1968. Mcvossf u e n 

fkis-yui v.'cio pn cijat in NivcniP 1967 Mu 2om,' 

:1.cnsy surfutcs hi rus lui'inq Duc cnbr-Fcbrnny 19G8. 

In17V p cl 1968 P-Ai astrumr spp because eArinant whi c 
pMicrpgCsci raqGP in nrm-us numlbursinK, 

1968. 

Durn- 10'9-1970 rnvsn the tas oc xs r- nrv-~r 

ohnwu2 NAMthc 7iffrcnnco Promn the "usuul" Fsc.nson 

cyxcl.: thauch Molnsir , nqulntni pr."uc ed n hanvy 

growth in 14hvcrbor ( mm~ 1972 c) . Unuxpcctemly 

http:1967-M.aY
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Vlvi-x durosinnitc the phytnp1lmnct.'n ir Dvccmrbcr 

1969 but this ii 2pponv&c in Anu'nr; :1970 b bc. 

rcpnocc by n larqs :m: ft h of W A:srn siMpl,cz 'r. 

Ruin n~ju whic h coninucl t hiqt~ nut F cbr'ury 1970. 

oupp*inn My tIt wns USii Gtvc~ "wii~ionntLh.5f Gh 


in(n MIgcx'cystIqs ;upof/urina Yhnt i'cqwui->th irst
 

tiint Mot biuo-Fru.ni qiFin. O2i& L; to a& 


c-imprn(.-nt ifthe phvtni ink tin if t hi Meur NileC.
 

It is qpm arunt t hit the r. 'si.'''nI r W~ing the 

first throu vcrtrs of its fillin- (1966-1970) hn(q nit 

succu ssi-n of phyt :pnnnkt- us A)iveno 1cribc" 


SUM&fcr Cram~ vsor Wt vsir. tUnf;rtunal iy, is W
 

nS ToZ ':rn 2;rn, nQ Mi'tAW stub.por .'rc unlort knn 

.ftor 1970: -n' i; ai nt p ssib c t, pirnt rut if qn~. 

whuin t ho b in1 .:. W'1 r.*m Viu~t A ii surva ir %., 

thorough2y stivi-4 a.. v.AwVuo At unn.bP ORMuy 

MOMb ~ *thit US QvwA:'tp.n if thu R.Mi-ops rG1'u.' :11 

har,' u-hL %bout chinust in tho spool us c Thpo sitil 

nndcomn cyol. s if the piunktqn in tac Blue ila~. 

7h p.hytop1~nk Vn w'ithkin this 2itr~tc husim W, 

thnt phyti2p1 init.f l"nrls ii;s VI.PC MC&u~ tf'i; hun' vi 

thnt of h'scir.s r'uirv~~ri 

http:biuo-Fru.ni
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Zsnc IV (The Senn -ir R(;rv rl 

Tho phyt-er',. ?nkti'n in '3crn-.r~ raso..rvi-Ar hns l it 

boi-n .tijL su.'rw essbf' ,rc thc- c-instruct­)n 

'sivu inil-.n Tf .:n 19066. 11h:V/vovi 11-nsiort in 

(1971 c ,i , 1 y :iL v; U!u!eZ)V~ lcso CS f 

c~rsoutvcse isthus: i2vnUr19(-7-1".y 1968, 

Novombc. 93Mv 9o n2e;CflI; 9iMA 1970. 

His Pi n,,in:% )yrisL1l:­

'.'voMc: sr::rmrll t !2min-:nt in the r,-scrve ir 

durin; the-, avh-1. j-ni 193-9, nr~ f'rom 

3145 cci m in N!ve~mher 19(7 t, . lrmnek 

11770 cells ml'l in *Tny1.96P,, then 2cesnrt 

1530 colls ni1 in eh e'rrilnto scn1 

smnl~~~l~~cr 1in!1x ey 1968.h~ 00clsm 

;~nb£ cri5- ' itt ent t hr iu nuc ilis 1- iin h )u 

:j f bh.." 15~f -A.s 5h'Vc TaeV wth., in J-,onu-cry ondl 

11ey 19'12L' 402 t E0ail-turns i rcilnct 

It is interustinfT tLt tA )I1 t t11 :Iollsatis 

in Scnnru, eev-i eo~i e tnen th-is :. In Hisoircs 

an',i still11 hxtla hri ny pvr;vi.u rUcc 5.1s ifl thrc 

Bluc 1,il1. It is strikin!- th.-zt Hifmioyt-in (1l9-7. C) 
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.!id not flheft.1J-f _____ cilr in Sr-,iir 

rscrv-air tilhu it Vl-s a --- mi nat incrrbor of the 

Darin-iJ.i, 1~ tw) p.ri vI5 C htp ik~ 

:-ro.vth w';-lw i. ido iz~n nu1u ip. 'pip; Virsot 

'~i'qst'u fL'r an Os c~ 19658 t1 ruv 1969 with 

(uXtun*:C f :jri -;'l~ 196-9 wii- L;:mcr; cv:tii behin,-­

Hrj~v~ ,s ult t- ca i7i- ns ina R sc csrcrsurv -ii', 

~mahicnTiis aguic~w~sn~ . rrlp nt cC ti c-notitut o 

any phrisc; in thul riankt*-n -il ,niur ra1v i hi 

thri't scon:s in. 

,)f rn aximun Ji T,1,wt h w'/r t, T)s crv,- ,,.hrt cr 

poiKI dr in- ~ .'DCcbc 1969 .vibh -, 7anric 

i.,rcyjth :.' <i'sr in ri,l'iKvab-, ric.,a-n Innr.Il 

frnm P ar'ch t.; lun-l- 191,0. Dur-in, f. ha I ltt ar npiaC' 

Mclr!sir'cp c in !Oinil, t b.Iii~ by LIIgricystis 

wuhic h Cmv' inw~in K-iy 1.970. 

It is itituru'tiln 1n-. ;n -o-nbi-i C1) .-. igu'a, 

nIapiCA: rn CI .'il f3P () -oy V i.Jii lPuc I'jilul 

boo nno lis ss un v t ant Culrin.- lTa vcflhuv.mb 8-2r 1970­

http:vcflhuv.mb
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Fur thor stu'lics wl'ro ri,13 -. nftur 1970J trnclrvie- rut 

asccrtain thc Y-lit. :i ycA by Ar'b:n.f~~ucin 

~t~inmr~3?V r Mtc' tioc-!n-tiuctin 21 nio 

-Kr.fl 'Th(:ful u1Ii t n s ii t, os. ssiItrt fl'p, 

lurinm 39-1,7 1., r, it '. r 

Ch n :c- 1 t's; .11C.uiLil 13 Ii 

ros 1vr.* his in s t hot Oic wi' !n 1' thfho 

Zojno V 

;Ut sin-1.- It.,isC~ Iftc !I C, 2iiit . J th111( !Iii 

thr. u'inlic-ut;.' th:-t thIoco' 'n - v uri 3tui , .­

i n pc i c c 'mI ;si is i unsit, 1 

phytl p] mk t, n sici r;ot ti' thu in15 Stn.lV 

r os o rvI i r. "!ivicv r~r th'oro'i ot n in th.o 

'3onsi tics 1 th(.rnI c-in iu t P ' 1 ii' -,hvt. 1,isnk tn 

('-,t rusm I; fR;nn- vwi 311 I 501 035Lhu 7. h 1in 

TIC r Kh't' ui ilm:*rt Tn, 3 7 1 ) - hr- n iiu.Iqti :nfl, 

11(1972 stu'ic'. t3hc~ phytoplfkt''fl of 
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the; 
 B~lue Nila Ouiin- tho. p A"cIur7ust 1968-D.ccnbci' 

1970. Thu. princip':- cmpm~cnts Wi thu phylvtuJ inkt n 

Auihnfl th1is p.,t i 1 wo'.tucMI.i -rr:iu t 'i , 1. * st nns, 

1969 (800.cJa. mil-tup23 m1:1). ILt .':; *ppisinr 

Kurin:' t ho rL"t if W" p~vi; W thn Wsuto l
 

(1971 uQ, 1QV72 b ). LEl ni-n2il1.' in this znn(-. 
1
sh 'we. WiAjjtu Qn'. v, uie Bane cycla. Wt 

pe rs i Sot ui P/Qc-a o.n, quLickliy .2 rnbl is os 

'a peak in M.vnnMb: p' £c'.mbnr Mct whch it1 'noc nsc
 

shlnri y t, 1iwo nereb r wiceh %r min t nca~ until 

Minr. In lot. U:'' lip]y Jun n summcPu2' pnhfeS 

-coups hr'rn hain ino W. mt 1 it' in: (Sir"I'v 1972). 

This neso-snil cycle of Pal-gihw ;n'pvto lurln- 19G8­

1970 is aemi n se enV '2t,' rep 'atz by Li sk% bt Ai 

(1955) %i TOM A1 Un~ sic (1967 ) Mu'r tuo;n ycQnr 

O2P i cir. 

Tho inxinnun "nelm itAy~ V i/il a !nI t, in 1 

the Bluu Bil itA htnu dur in:- 196-1970 alwaYs 

accureod in N.vezmhur-Duc uiflK nit uch it was likely 
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tho~t this porpt*mi;'ht cxtorv2 until Acbrunry (Sinria
 

1972). It is intur; '2iri 
 t rvte thqt this 009st'm
 

mes not ro.p-r't inl thu Am2T Kil t. i9r 1 9G8
hu 


Nji.*'cyr2t ip f"., 2-mj -u.'.' ita iM2Xj r.u QCVCl p­

incnt Winji- A9'- q~ QtWm t hL in itu'. mn
 

v'12'y C 52i. (r'2IVl 
 VV". YWW tn YuI.' T2he porMJuy
 

Oc tnbup 
 Is Pvi i-;i v unl'3v imd Or t he U'r"w~th qf' 01 

aQlesC. SO.,CWii inarc.u in3 l2W'21.psJ "r Muicr ysti.I 

Svue~v. cii.: i. . r. curI(.ntW lIin it'n! punks 

Sim'la (197:2) shi2m!Y th':r t ho 'nnuai W1al of the
 

BluQ 1111 in t hn 
 1i ' , ~i r t nt r'3cor li.itin: numb ors 

if phy't pl.nnkt1. The sn ci t -C' p1 921;11nic 1 t ac 

dur im~{1 i'-, ~ tth init oV Fib futinn amarn'fltri t ­

inns 1 'i F,Srt2'%,bla Ow hi'h Ailt, c~litml, 

-(1 4 ,, 12 ' lv: '1nkit Ir). 70e 3occht~Am vliibility 

luingfl toClo 3(1. in1 is I hi;V1', 1pOw rrinno of' 

0-5 cm In -It n. the cup io;.. Mgt' buS Val ml'ty as5 

lli'h a2s 1.0 m2 S.9 - c mp n''9r'tI < 0.09 11 2 -1 Qu ri nj­

grow\th1 oncur ''2,Th" in',.a.in pl-ni 2eisite 11(5 20> fs 

in Intoc Oct 'P ci 21'L ' VtfCvh I hoN ,vmo 2 n currcnt 

http:curI(.nt
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4 

3 3­~ j.w 

734 

sil sotlYq'01 ;' clli~ viibliy '>2 cm) . 

44 

:current volocity is the -soIo :e ric t or'checking th, 

.>'devclnpmont o bytopl~tnktonin the. Blue 19ileduring 

' 'thd 'jflo 0 seaso~n (Sinadai 1972). Theo conitin~ 

reported, i n the Blue Nile durin[ the anual phs 
ofthe food duaring 1968-1970 voon ifrn 

from these reported before the construction of Ro seiros,'-"" 

dam by earlier. workers. 

Sinada (1972) listcd ever 150 al Eral species
 

belonging to 741 genera of~ the various algal classes.'
 
Compringhis' list with that if Brok( 9 4 made
 

o~*. forteen orlier' it obvious there
ver years is that 


was an incre se. in diversity )f spcies. Many alga&'
 

app o~r ed in very -smll numbers in 'tho Blue,
a 'though 


Nile at Khartoum. 'uring 1968-1970 and a few Ot hors
 

c1iappearecT (Soo" Tables). Of the important species 
 4 

which appoarod during 1968-1970 were Melosira
 

ditan, n zachnrinsi which contributed
______y~a 

significfintly tot6total aglbinmass 'of the, A.'4 

"-	 B.zuuNil at Oo t~ime or anot her. Likewise, one 3
 

species a f'los-aiuae
onily.Microcystis 	 whic h haid 

-IA ' ' 	 3 33 3 
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reportoc 'by "B Ia bia 

kLuflimportant component nft,the rphyto platkton j)fthe 

B lo Ni Ie prepanclo ated 'shortlv 'inter theconotruct-~ 

ion~oaitho Ros eires. dam end cotne t ~sitt­

&'a. anf important phase in the phytaplanktan, of 'tho Blue'a-

Nire thzruihut 1968-1970. Occasional, samples taken, 

trom the Blue Nile 'at,Khar~toumn 0during 197771l983 have 

shown that: Microcystis as 'well as Molasira distans' 

have established themseolves (Sinada, unpublished) 

On the Dther hand certain blue-groan algae like- a-

Andaenopais opp which ware rocordeda by Rzaska ot :al. 

(1955) aiid Talling & Rzoska, (1967) as important 

members af the plankton of the, Blue Nile (luring 1951 " 

t~­ 1956 were -rarely observed cluring 968-97O, by ,Sinada. 

Similarly L~va/aiir6tio which consti tued an 

important camp nnt ot 'the Bluie Nile in the early 

1950s (Rztoskn at al., 1955) disrippeared from- the
 

Blue Nile during 1968-1970 (Sinada, 1972). 

tisbvious that the algl flora at the Blue 

Nile htis undlorgane a considerable change, within a, 

-a~~, ' time between 1956, and1968.Ths"aa--io o~aa,4f 

- - change. in the qlgl 1fora of the Nile beu a' aaa-' 

-- ~'attributodl to the construction af the Rosoires (aawna-a 

acosteBlue Niloa in 1966, '-a 

- - - - 4&-a - - - - - - -A-- ­

I 
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28. Thcbp ljrkj 

Littlo woerk 11's been cnu'rio C) 'ut -)n z!e ipi m kt in 

an,,~ n) s tu ,, wtr h ifl~nt ,in.mW' un'1Lcit-21cen- ~luriwn 

the Lir:7t. (;r,,.. 

Vr 

7~2 tut i~ C('h~'nk. :.(i5~) e'!T-.JjLifl- &c 

.. t1 w"'ru theo utocjnil )f a9 

prclili n n, urv1 u 1pi''Kurin Doct~ 195 

by ei~nS (I1.7: iun eu 1964i!: im 

~h o 

t;his otvA;t.! V ti3 c U]Li 

Chiw) 1. eL!eel L ''eVryecity l vithin 

iete 4l,]Ut~ 

'P h pni evcIl'.. U,'('~f . 
1 .s hj! cu:n t'rc j.) 

V/C~'C~fl~lI~u: ii iu ~tdt i- ieterr J', t­

ti'~eClie en] ui ly h~ tp r"'ph 

Of' the epjrr wlthin thi.- steh th il e(D 
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Zino IV (Scnn'm ruserv~i ,) 

As the ,.''r~tci, .iiyrs' ch; tho cnn~p i.v, theruscrv 
z',p?1nr.nk 1; built izp, ch-.rfLy ':i.thin: the ].st 100 km 

bve ,t. *,>.. ('": ii <; ?:'.,,. I< -7 Nco.i,' th&!:K 'rp. 

1ii 1. t 00 k 

C..,.<).,~~~~~ ,i n . i(.tnut-., . '.ubit '.n.1t.-c C ." i ~ 

Z!9i n '---_V ,[.__! 

S, r ',. '7 tho r:onInnktn within this strw-tch 
, F''ilc vi , iil-,lllu of p 1966. 

Zr: 1U.j fI ._1:h.'iItoum) 

=n'h nly '"ilv l :iitvl: , n.:,u o Rz.'-skn 

Cfl ,. ii li n -iG i Vi ., l ; Nil 't lv~ t juli ,hi in.. • 1951­
1 9 51' 

195 5. Th, ,n 11)fin - hi :. . w 

the h ..-o*-).rt:.tr with nc - h,,t ;l:'l' ,ktn t,'. tics. 
o ',Lm2 .- .. ilutLl. 'n itoc,_rn~i .l', in IA,: :rlt,-lu !n 

, vm ti L t ,,r , C rI b ,,; nkt ,i o.,in t p )r in 

15,V(:Jlln r 'in "rl:." in 'nnhpb't r, inr pebtrury 

)L f!rJ. '. HP in .Irii. n.n.,,ccriso 

f7l].,wc;, in ,-errI ,'nro h I rr", th.; l.-nkt fn is 

http:z',p?1nr.nk
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Wnshe'2 out in intc Junc. 7"r~in7 the first paviol~of 

maxim'un -rnw't h tm opcQ:' -it UoriI j.~nI vier c uln st 

nimicviLun .ith Qubi: Vii '~in- nm ThQznutn. 

sic-n mQximun .r :kiy"Ju ne ippunr W. 4"-rc 

inGI *c C'ut'; 1) Ai. Inmin -ut in 195~2 Wn Cyc i. i 

in 19)5. 

invut -01 n Mi so:' peikt mn W t(r Blues Nil(:, 

jus~t KtrW o; pt MIii7 aC mit rmurve ir 

in U ~vemr;h 19. Ain \r1.ehlc at-li romnins to be 

thlien %vni' m 7 V Y n; fl1 the,ly 1 '. Wh the 1;nk 

Blu'c Nija Mo An Qma.
tinecKmplntim -hsuivce 

this 
IS Wa~y (1972~') notel thot vzi lin/m.ne nvmni 

vivur Ct eu. , lerjo nmnts of; A.itin xistcl wvith !tritus 

suspunrsim %n w io' W whic h ar'eVni i:-nni. ar 

nnvcnt iti us ii Thisa - in rIity,aV tns Vi a.1n my' a infi 

with provieus fin An -a T tela'. irj I1055 by 

WHOljr- & 02: 190r,) thin zi ne(;k inlie-ttin- th-t 


to orctta thu~ fLr-iititn -F Wsuites
nit by 

ruetv ir. No Vur (her racc-v'Th woc iv-Al eblc nftoi' 

1970. 

http:lin/m.ne
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Zr-,ne II_j,,iseiri' c rgsorv,< ir_ 

NM'.-hr-lbly (1972) ;-, int! <ut that tho firmtinn -,f 

tho RI-I ;Uirt-S Tcve-.t.rv iI'rslt in !L 1oc'. ecrnmrnunity 

,) ~'lk.n.i ;-n irico(Iiscj up tQ, 316 tit-cis inore 

than in Lh Cri': 'll -f rci i', th" e>m wit hi r z ; no 1. 

Rctjifurp'; :.4ch wo~vt- i-o-rticiilnrly t votwtlin zoe I 

ware loir!-'' icsnt7 thl Thoill '1'r~i 

a tr ic rad vcu,;'v v wei o.c ,P 'tu ~ri1 1!ir or 

flUmrlier f' Cviist, cu- tliter R Ci- ci~e worecr-t 

icor enueiU t h .n i3 . L , 'lpl-nILAn cornnunity 

within olh'. r ;, curv ir w reinr in !%'vemnii r uid 

annrthor 'ui.-iIurym 1 

P0-) Co rt 11oxr c c r," vi,w r,-. : f't, r 1970 t - f,--l1 '.)w 

up Lhe ivmpicc oIro -!- i -,n t hen olck 

c . minru ni t y. 

Z~nc III 

M;.,,hr-!by (1972) -,bcorve(.1 tlvit the zropltnklton 

6.ownstrC;-r th, 0C!m exh&ibit ct ,L ecisinrl cycle simij 

to- th'.t in Hi stircio -et, 'oev h oiviioblcn 

i~cr'.eiin c.' n .iti n,, VI've-c ri(r flee bcI'iw the 

,.I m No rurt hur %vo'.cCwre n't i:encte 1970 

within this r t~vetch nf' thi, Blue Nle 

http:Tcve-.t.rv
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Z'ing IV (Sennap.t rescrv?ix') 

~~ (1972) nt .that tim' (1101sitios if the 

Z~iapaflk:~Li ro~crvr wer cetcr than inf 3smnp 

thu r'i vu bv n ntr t han inl theu lie Set res 

reservj~~in.ihi ~ iICel~t)n t r3cnlm)r weru 

Atri!hut 211 t. )11 h' tj culiiiio71. L\ i nt­

thei Sunn-ap b-ii p siesP:eV2 1.01271 f'm r,!v 

1thea 'e:'Jlt ~i a':~Ly( 19)2 ,.ithI trhose of' 

prcvi :usiy, it ia- intoreatin - ti! n-ct ha he 

ohi-_,ul hId -hei rli Ife£ 1 .ktsUa m 1966­

1970 that1i tur-in;- the et; pvocu ,Uin the c.;nst tuction 

The esnLcle f.>Jaitnt nar 

rOePrv: ir vvas s iImi.1 ar t I: z hat -it R e ewith 'I 

mrxiimium In T Inhe* ~iC ill erar maur!ai 

a peik elurin;, ne- nl(,:-Wa r,]92 

Zone. V 

Mc. hrah-Y ('19?12) rxcimOealcc!,anao in 

z.-oeplanktU-in KInsi tifs at VPaJ ant -im"n2 HsseiP S­

( scl. Map I1), e!weven,, the C101sitic" ofi 1thu 

zo1ipl auikt-n within this !stretch woI'Ej %,moi-illy 
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hi.-_hor than thasc; p.:cortIl urinr 1951-195j3 by
 

Ta2.lin, & 09041~(96)7) . The soascnal cycles 
 jf 

Ww(ak t-n at Wild Me nA i~n! Assahisn~ wore similar 

Kminnnca i23uGci2Y al( Af. 'CPW !A LCAi illy qm-fn -

Cr'ustae2002(-hrflh., 1972) . Uino uni t ly 

fr thup fltuiu ocru u/C:n~:r t -n iftori 1970. 

Zinc VIQhorturd 

MIQY(972 Oncrvo th cl i~n litc Oct ibei' the 

abruptly iot Khart wUiith n pw&l in iFchruqry Colowe& 

by a sucan!~ punk in Mcy-Qirly 'Junu buYv hoin ­

waeshed :ut in lWe Juno. Only Wyclapail.s n! Moima-

CRmb ia re n in the :1 t;-l aien wAters wV 'uly-Octubuz­

with Mev 'cvk~ti I uo Pnnsw. This~ leiA cs t hat the 

annunl cyclau W nml anictv i t Khwtnum "urin- thGe 

Pur il 1966-1970 vrmn ram ark bly sim11 r Wn thuse 

rcort& ty Tnlin Wnko( 1907) 

ycnrs prcvinunly. Howverp 

A2112 s~rri Aurtwefn 

hk -he 2( 172) nnito . 

that Cli 10 rn2wur( miru nwurnaun: t hin Co.p p:'cia nI 

Di aptnml 'a: LU:ur :Cr2 veweac thi 'p11 a, thur filla:win{* 

t he Upstronm troni. 



Ccriojryhnil dubia, C. ccornuta anA Piaphonjornr. 

oxcisum bouman ls~ 7.mina-nt thnin liurin 1951-19535. 

thu z:qqp nrnk n m 1 '~cin - ?IThur-ivai-'-s nuglactm 

To' P , 19N. ii jImlKn~vj to who,__ 

in thu Blur. iTlp 'hilu~ Dovhniq lumQIz1 ~ Q D . bo.rbntr 

boouc re thrmv prniul v c1 I'.A. Thec;~onp-m~lin~nt 'rjw a 

chmms~U in bid. Ounsit ls "C th Q Wtni mny bc Attribut 

to t hc in.Lumn of Lha AM=~i o rcsorvn 22. 



a 3 

-AlC20 Of DluO Ni.1: Vatiur at Khrortaunq collectod during
1951-1953 by BErook (1954) but IIid Mot ,Ppoar during 

19j68-1970. 

volvox g'lol)" 4or
 

Fe di st rur! bo ry rn v: r. ErF~nulptum.
 

P. bur,r~ium v'?r. lonIc.-icorno.
 

Sor -strun:mc.. !ricnu
 

C Xty -: In- n t. l2L 12 

T. bifurc-turi 

rolycOi irpsis qu'-erisrina 

Di!:,orr ho eoccu, Junatus 

SCZ21fo ;smu!e lhijurtus 

S.opolilrnsis 

Ophioacy tium c api tvtuln 

Lyribynai r[ ic 
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T-b1j 4. 

-,)f' Blu.. Nilc; , 7irt;u collkctC~. dIurir4!,r.nt ',I.
196E)-.970 by Sin .d, (1972) !, A-w.1r.: not r:.,nt cdtrin, 

.1 ~1-195.3. 
Yll''.cotus icnticuli.ric T. 1 ,custris 

Yhlcotuc olp. T. Qyc~k 

Ptcrrn~or~~ p1ec1rC~iL~>'T. 

Pccdi ctrum btuou.m, u ru.:rk';- ,s 

c I'A l') 3 1iF)TI 11 .1 :I. ti cr ~ Si ~'C U
 

Yi'~u~~~trir~y ~n- culc~ '1ocn. v
ri 

Sco fl tic i -mu n spiju;,1r i 

IJtc.u : %,I,-s~o M. citrtul- tic 

r. -1.vuu S. rob.t vr ,,r 

SoC.nproxim s~ 1AjU iniu ir. 

T. oriurv ci cU17,riltcrn sp 
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2 

' 

~~ 

Conclusin: 

~i he Oo01oy of' the"Bu oRivCsCnro1, 

byth nftual~gmeofrl~nfl''of thd, wLtershcf. 

rl 11 ,a6i:'the -iiver.in' tie'l"thiopjnp: tau. T~hi s, 

'.L~phenomenoni s t16 >f,!or f cto, rig e~ 

v,,i;vriations in current volocity, wrator cl chng,-mut 

o± Silt colivore,. '2ownstrc-m of* ther rivr nai'l eqgrou -­i 

o f turbisUity or 3uspen',a&1 mnlttor or trnnspai1onc y. 

inoso pnysicw.rct by their turn genorrit C9ng'-

In the; chemical rn biologic,9l constituents of' thb,-,L 

Bluo Nile river cc Thso10 tutemn of' t1 ~ 

chnes either in time (s9ince 1900) or in region( 

fraomn t he Sucanesc bor '.or to Khartauml) -.7e -Pot-tert 

' 

. 

4~ 

~,Constr-uction of'- .= (ennnr .1925 anti, floeires " 

196 vcross the Blue&Nilc; river 'chrnnol brought, w'4tn, 

itchnesi the riUschargoA. %wntor.pasning Khartoum 

itpechallys .uigh low flow sosn. Int­

oflthei3 

A 

n vaeues beforel9te cotuction ofrthn6 i 

Roseires ",m. These 'new 'eordcitiorismade the river-;; 

'1 bi @' -bpoitduring thq low flood season 

pv te appoerance an cjr6wth of aquatic weedsa on the 

Blue 11ile. 

J - -A 



- 85 ­

Cha~nges in 'votur tomperaturo Quo to the construct­

ion of the lins wnxe ro:no el, spacifically in the 

rescurvoiru0 zo~ne. Tihurnvxi strntifi'iction Wuip, 

sometimas A~ Lh *ver w'~s ci 'erva. 'This took p1 oca 

ba~ciusu A thu cP%iticir or 1n >r.7uv masses of witcer 

bo"Ns. 

In 'us'trlili coolin10procensus nre portent ial­

sources oV thioxmni w".t r r'ol utlonri nonF the Blue 

V ilo. InSA2fls wee; recoorq. 7'harc 1;h, rivur Woor 

is 'in'v use or thno 1"rurv4. 

2hoiion in t rr 0rcy nn! 7suoi:nqu matter in 

tho Woe hile "'to: wn'r'u Aso 'ir9,ct7 erolt 

with t.hp UIO1 "&~ Wrsniv y ''10. 1harc I rpn31Prccv 

nn] silt !p ii t; t ion in th Simo ruc: no Jo 

Th nire A1 hi em'ica r P7 t h RauJk t,Ay A.e Fl 

".ru u.nfYr tao np MAW e. iniorm­iLy~o roll 1 B:sin 

otjiol c'> th. W i uW is Ork51:~l.in1 ipio:A nA Oxyjgon 

Duman' ( .0 ., , NzwO~i Cxwc'n Dr;;vn! :) 

thu h i. W 'l :m, a or , zinc, iron,0 ni oh i, MA: 

hurbici.';, Vunieilv:.nn! inn0 Lici' 0. 71- rsc',rc~e 

nvnil Thi m diti nn the vaest ho san c humic"i nIi cytors 

http:Vunieilv:.nn
http:Ork51:~l.in
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".ro surnmopjjn-. in the following:-

The conuetjvjt' Ot' thu Blue Nilo writer varics 

with scnson nn fv'tcrn varp to yoq:'u 7he rnnpeT 


Th pH-[Ivuj Pu-'<crA show,1i',i(i:m'uu A1h s t ronj 

fucutV nrcm! R with locv , ol' ues £ .o'ching 7.14 

:'nd iefrI sIucp ~ 9 .hvun to 


suv wnTho.. aa jr ;.V th', Glum'. M'ilo j i n~jf 

Ait X7stae nr ox~ n SurT-st'rntirn 6.0 mg/i) 

%mverinc~u ca oxyun ir:'iciancy below 50. 

were rcov 1 In the~ 1. r omm' jr uzv'- clurm 

CCobi mt j' annoV to2 La 2.1 1' :nc t ln eV Aci.th 

Onf 'win r' (ior P:' It is to 1'. nat I h~vc th 

tOm01':t.ir 23v (1112 th so30lubI iitv ~fV ox'wen gn~s in 

wnt er. Diur'n A v'Pi' 1ns in oF'7r2 flcanyflC 5$ 

wis st Ati bv in'.nv . 'c 

Fhr~h-fCpi''K~pU 0-0' Conn' to~ bc up to 100 

ug/1 , hut Aclm 1~.u wei th t ho K vciopmcn t at'U 

phytopli nkt.:n tQ rachi vilues niP 6 ug/i. 

http:Om01':t.ir


High nitrntc-ritr'ogcn v'o1ucs vo'cor& xo"ahco. up 

to] 1000 1W-NO &ArinT th. WIe! wivtcrx of' thM 

Bluc riln Qt rutnum. ThcsL vMiuc;, hnwevcr, v'irjjs 

with t, sayp q1l n'sii won th li. of:volcpment 

Amnmonium-nitroge~n wns Stway's G'unn to ba bolwa 

WO5 um/l.
 

Th Ons word r'n~ingiijo WEoui bctvhun 1I­

34.7 rr.l 1 Oiviun 5.5-9. mg) 3. m nof~suim, 1.',-3.3 

vivic wiLLt viinto 5-% inv) rv1srcn ~ T. ~'i 

N~ is te L . 2: nclul :; hors~ th'vt tho lit cr~turc 

ruvi. an!r trcnA n K vs ~shcwQi2 tj:. 7o~~aht th'it 

thq Ci'tq 'iv'1,b11a in th, I v'sinl inl ! chumin(~l. 

1in 7ic Suto i'r:: src K, se Yf t ,pc j n 7 1p;ig Fj Mc 

of tin'. W7 un&i0i' mn*thK UP in-' ysia ";a u MO. 

As 113, *.a rstu'i-v v.,, n2; ai6 j anP1: mm niif 

Wn o; in. 2tast into q' !.L. ign ./ -a .ri!t bi2 

roam. t It i.a th> Pq;rrn hlqhlvr!Pcomn.': W 

c'wvl: ' out. -his onxn only b- I=h by crentinT nnl 
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,I4 I'l 11 1 0 1 

11 Q ­
41x 

"mMo MP M A 

ont, The imited r '4,Urce o te nv4rst4o 

~$ 
SKhartoum 

-t he 

22 

91alows up anC, then -,Studies 6n:r1 ecet ion of' 4 

chnnges whir'h are taking pl~ace' in:the environment,'; 

Phytopl ant- ton procluctivity i's a f'unction~of 

" 

nu rttnd igt' Lgh o e limit the aquatic -

pro' luction in wnii5ers which hive -arge nmounts of' " 

suspenled solids that increase turbidity. The Blue .­444 

Nile in its uppcir roiches hoas always hac. wators w'ith 

large quantities ef';silt and fdotri tus., Su ch conclitions 

affect the plinkton growth adiversely and thei 

cocnrain of' phytopnktn and zooplnnkto{ ini 

the upper stretches of' the Blue Nile are P1lways' 

"4' 

4~ 44very low. 
' 4 

In rivers water storage 2ncn low current' flow 4 

4favoiir thc increase in number ci, plgnkton. Theref'ore 4" 

th costucio of' ,Iamsi .like~ HLe4LS'9L cdam anc Roscires 

'4 am Initiate lake like ociininwchteslA 

settles out, resulting in clearer waters which,4' 

- W'~4<'favou'r 
4 
the grovwo thie phyto'lankton ancl zooplnnkcton. 

4 
,~K;> 

44 /it~ has beon clemonstrnteOd by'Ifammerton (19 
7 

2' a) 44.444 

Mvoghraby (172 na Sinana.192 thnt the''contruction" 4 

(1 72I(1M2 



oosijes ,PwWin 1566, h, o~xertec en e 

clopi,o u r. nl 

~y Rosirgs as ,We11as, Iownstron the'river at Khartoum.~ 

Unfortuntelyno hy.i'obiol:,gical studIies were
 
c ~arri od out on the 
Blue 1\1ile. beforo the construction.. 

ff 'Sennar cla in The1925. effect Vthe foration 

ofonarreservoir on thoeclg of the Blue NI\Te.o
 

remains largely speculzative.
 

The fformation of' Roscires roisorvoir In 1966ilhas 

brought noticable changes in the species compo sit ion1 

and d!e.nsities of the phytoplankton an,- zooplarikton
 
(Hammorton,~ 1972 a; Moghray 192biaa17)
 

Presumably, the Roseires reservoir has 
 become
 

biologically stable, by. now. Any ffuture changes in
 

ala flr orzolaniton may result from changes

in he anIphysical features o h ie
heica 

Thechemi~cal featur~es of. any bo3y waterofP influence
 
the biomass, dIiversity anO, species zcomposition.
 

Therefore it is rocommonrded to'nmonitor:­

(i).tott-tl fill, biom~iss by chlorophyll a., 

(ii) CIcn'sitios oC mjor omponentE ;of tho
 
zooptankton andlpyopako commu~nities.
 

4, 

:311111 



pi4iko by m 4ain:' exhau iv 11 .sec a . i 

'dp ai tg~ yt bpi44 nnk o n f ,,, 

of z I b '-n,.. ,p 

Blu Nile.' ~ ~4, 
Previous~ ~ ~ ~ow ~~~'4wor htthcnetain Ishv 

is nocit 

.th efot~ to ple then~n'lphytNie luin~n" this.thperio 7 
chnnge in th fuue. -Threor ikovymkn'ehut list'r 

~~'Dif hiave rcrretoS'~Prvouen 'orke-rs sownihed thqt 

~~~ goth peaikts' oer very loy lng th Blue Nile occur.~ 444* 

The phfre hig lo~l wtrsitplenth lueo rca 


Jueurctn oiclusiJue.. There u'is puoreposentsix 

4 st whasevaeulthttosect'oe4anlong th s wluil-4-.>-.ations 

wichi~ n thonf'trino tiere 'ron it is1 nt worth 
41144se 444. 

44,4~44Zli 
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