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Preamble 

. '. Dr. D~ Gear, who initiated the work in this llulletin. ree:\.ll1leil. fr()m, 
the Hydrol()g1oal Branoh in 197'7. and. the . follcr.dili chapter was .' . 
oomp:l:led aooording to procedures set cut by hiln •. These are brifit~ 
described below. . 

Prooe.durea f'gr compiling ChaRter 4 

The follOWing s'llaps were taloon in Oom~ the'dlapt$z., . 

The sorting cut of the rQOktypa~#11:he,197.()_1~52 borehole 
sphedules into seven Simplified: Id:thQlo~ 9l:iiSaes; 

The prepara.tion of ~ables andma~ot~)I~~alRaj,nf'aJ.l/ 
Erosicn SUrfaoe (/d.AR,Its) rGgiCfi.'an:a~UI1a, ;f'~1iie vsri.~ 
Li thologiolll Cla.~r1sl . the m~~, by :I$!~bu~ett.tI1a were 
determined is desort)xld in' the bQQ.y of tile, OUt,pterl' 

. ".' ,.', 

(3) The classifioation of barohalo yi~Jas :!nU;. :f'oW.\y1~+A classes, viz:-

(5) 

(6) 

., 
i 

l~. 
Less ih~ 1 500 litresperhalr. 

b' Between 1 500 and 5 000 lA-
o Between 5 000 and 15 000 l/1~ , 

Groater then 15 000 lA.' , 
I 

The olas.s:l.ficaticn of boreholes by depth into.nine 1n~, at 
7,6 metres (25 ft.) from 0 to 68,6 m. - boreholes deepe.r'ihsn 
this were not. included in the depth verSus yield anaJ;ysi:s; 

Prep&raticn of fue depth versus yield analytioal tables for the 
sub-regims of each 11 thologiolll class in the vor:l.ous MARjEs 
regims aooording to the proceduro set out in the text; 

Canpilation of the chapter .using thed",ta resu,l~ frail the 
work done. 
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CHAPn!lR 4. OOREIiOLE YIELD X DEP'lli ANmlSIS OF mE DATA FroM TEE 1952 RID 
1276 SCHEDULES. ' 

, ' 

4..1' Introduotii::n 

This chapter anal,yses the da1;a oootained in the 1952 (Lange' s) 
and 1976 (Hydro) listing of borehole records. Qhapter 5 trents 
in more detcl.l sane of the topios ootlined h~~. 

For the purposes of, the yield versUs depth Bne..l\Ysis, the 35 
li thologioal types have been grouped into seven Simplified 
Li thologioal Classes which are shown below. It should be noted 
that types 1 and 13 (Alluvi\ll!l and Dwykat:l.J.lite.,respecti vel,y) 
have not been inoluded in this analQsis 'as th~ are not enoogh 
boreholes in these rooks to warrant ol/lR~:f'ioaticn at this stage. 

'.:. I' 

A considerable am~t of work was d.cre on the. 1976 listing before 
the Simplified Li thologicel Ciassifiootipn was devised (see 
Appendix 2) • This classifioatioo Was drawn up, after due 
consideraticn of the facts. in:f'l.uencing 'Iill):'!' Selection, to permit 
a consolidation of the 1976 end 1952 listings end thus increase 
the number of boreholes in each region to provide a mere 
representative s!lJllple for analysis. f,lthcughsome of the 
li thological gJ;"ouping may seem unusual, it was considered unwise 
to make any ohange to, tbat J ";d down, by Dr. Gear. in examination 
of J,pp611dix 2 will J?elp to explain the criteria upon which the 
classificntion was based. 

, 
Errors which may have been made concerning the geology of some 
boreholes in the 1976 J.istjng have been ignored in the conversion, 
mninly beoause of the labOur involved, but also because even more 
errors would still remain. ,In ~ny oase '!his matter is dealt with 
in the course of the next chapter, where the 1976 listing is 
malysed sep,crato:ty, 

The following is a list 
and their code numbers, 
Li thologioal Classes. 

of the rock types in the 1976 listing. 
and their appropriate Simplified 

Cla§.I?j: 

Code No. 

29 
30 
31 
33 
34-
35 

Class III 

5 

Siml;!lif':i.ed Li thological Classification 

Bool~ Gran! tc-Lilte Compos:!,.ti.sn. 

Rook TYQg. 

Gneisses 
Post Karroo GX'ani te 

, Doled te and Gabbro 
Granito 
Pegmatite 
Pnragneisses 

BasalW 

Karroo Basali;lRh.yol1te 
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. Class IlI: 

2 
3 
4-
5 
6 
7 

10 
12 

ClAss IV; 

8 
9 

11 

ClMs V: 

14-
15 
1(:; 
17 
18 
19 
20 
21 
22 
23 
24 

Class VI: 

25 
26 
27 
28 

Class VII 

32 
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Snnds flXld Ssnd,stone 

K"laharl sp..nd (Karroo YOunger 1,reni tes, excluding recent 
Kalrhari pipe ssndstone lIDO. silorete 

deposits) 

Cretaceous 
Forest sandstone eto. 
Forest sandstone eto. 
Esoarpment gri ts eto. 

Upper-Wnnk:l.e sandstones 
Lower Viankie snndstones 

Permian Mudstcne; 

Madnm"bisa Mudstone 
Upper Carbooaoerus l!lUdstones 
LOwer Cprbonaceous mudstrnes 

Mi d-Free ~lll bri an 

Sijerira 
Piriwiri 
Lomp.gundi.argillacews 
Lomogundi dolomite 
Lomagundi orthoquartzi tes 
Deweras 
Umkcndo basdts 
Umkondo 'lU2rtzi tea 
Umkond0shales 
Umkando limestone ) 

Fronteir. system 

Early Pre-C811brian 

Shamvaian metasediments 
Bul<wayflXl m8tasediments 
BulawayflXl metavoloanios 
Sebekwian ultrDJna:f'ios 

Great Dyke 

Great Dyke 

l 

That'e ore f<:.w of these and 
thOlY hEve not been i den ti:f'ied 
oorrectly 

Only those in L. Hindscn's 
1957 repc·rt have bean reoorded 
and their depths do not apP'lar 
on the reoords. 

Only those in L. Hindson's 1957 
report hllve been recorded and. 
their depths do not appear en the. 
rec(xds. 

) F'OW or no boreholes in this rock. 

) Few or no boreholes. listed 

"Class VIII" (Not included in conversion) 

1 Alluvium 
13 Dwyka tilli to ) Few or no roreholes listed 

\ 
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Table 4.1.1. The Mean,lJl1lua.l Rainf'61llErosion SUrfaoe Regions 

Region Mean Annual Rainfall Erosi on ~ur:t'ace' 

9,0 Over 800 millimetres Post Afrioan and older 
9,M Over " " Mixed 0 and Y 

7,0 600 - 800 millimetres Post AfricWl Md older 
7,M " " " Mixed 
7,Y " " " Pliocene and younge:t" 

5,0 400 - 600 millimetres Pos,t Afr! cart Md older 
5,M " " " Mixed • 
5,Y " " " Pliooene and yamger 

3,Y Under 400 millimetres ,P11ooene and ycunger 

Pliocene - 20 million years or yamger' age ' 
Afrioan - (middle Cretaoerus to early Miooene age) 20 - 120 million years 

The table above sho;vs :the MARjEs regions used in this chapter. It w.I.ll , 
be noted that, for convenience, tile boundaries of the reg:!., ons (end: consequently 
the sub-regions) follow lines de:t'ining quarter-degree squa:!'es (See Diagram 
Gen. 3). in Chapter 1 of the Bulletin. \ 

For the purpose of determining sub-regions, two maps of borehoJ.e numbers, 
'one of the 1952 listing and tile other of the 1976 listmg, were prepared. 
The sub-regions were obtained by canbining the numbers of boreholes in 
similar locations SO that each sUb-region contained not less than 200 
boreholes, and os nearJ,y as possible, 300. These figUres werereok."ned 
to be optimal fer ooalytio61 tm'poses. (See I'ppencl:!.x 3). 

The 1952 landdi visions are tile coarser of the 1952 ond 1976 divisions -
the latter being in quarter-degree squares while the former mll3' ocoupy 
severi,l quarter-degree squares. Thus the sJ.zes of the sub-regions have 
been governed muinly by the 1952 lond divisions. \ 

Sub-regions mll3' not cross the boundary of a w,R/Es region: they I're in 
foot sub-regions of a Miill/ES regicn of each li thologici'.l cless. Bamdaries 
of SUb-regions of different 11 thologicd. olvsses, thrugh of the sc:me Mi BjEs 
region, coinc:l.de cnly by chanoe. 

hhen grouping the land divisions to obtain the,200/300 boreholes Df a 
sub-region, the numbers of boreholes in adjacent lond divisions were combined. 
There Was no attempt to select them ,in ~ kind of order except that of 
proximi ty, sinoe the exaot locntion of many boreholes in the t952 listing 
is unkilOWll. ' 

GeograPrloa.ll;y isolated looations such as the Matetsi be.saltll., tho',;urMsio 
granites and the Feathers,bonaSaildatones have been treated aasepDl'ate 
su!J.o.regicna evon thw,gh they- do not attain 200/300 borehohis. 
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In those .eases mere the total number of' boreholes in a lithological class 
in a MAR/ES region exceeded 300 but did not· exceed 400, it was not 
worthwhile to make sub-regions. There is one case however, that of the 
Salisbury Central area, where there are over 500 boreholes in cne 
qUarter-degree squarEl. Since it was undesirable to further divide a 
quarter-degree square, the area. was treated as a single sub-region • 

.A t the time 'of writing, the cnly Li tb:ological Classes where sub-regicns 
worth analys:\ng have been obtained are' (in ordeJ:l of' the numbers of 
borehole!3 in each Class) the grenitic :rooks (Class I), the sandatones 
(Class Ill), the Early PreCambrian (Clasa VI) and the Mid-PreCambrian 
(Class V) rocks.· ,. 

The object of es\ablishing the sub-regims walO to ascertein whether there 
are factors not accoonted for by theli tItological/MllRlES cle.ssificaticn, 
which affect the gfOUIldw:aler supplies •.. These will be apparent when the 
analorses of the depth/yield relaticnshipe arE!! made in follow:l.l'!S sections. 
The regime and sub-regions have been defined by thEf 1976 qu«ter-degree 
listing and,with a. few exceptims, all sub-regions have 200/300 
boreholes. 

Table 4.1.2 

Erosion Surface Regions 

our 

!.!AR/Es LITHOLOGlCAL CLl~ OOB-REGIONS NO. (43) 

9,0 I 1.BCDEFGHIJK 11 
VI BCDE 4 

7,0 I· BEFGIJKL 9 
In BCD ~ VI CD . --

7,M I AB 2 
III D 

, 
1 

V L C 2 
VI A 1 

7,Y III B 1 

5,0 I AB 2 
III f, 1 '.-
VI J. 1 

5,M I A 1 

S.Y I CD 2 
II B . 1 . . 
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Table' 4.1.2 shows on~ those regions and sub-regions. which have been 
an~sed. A oomprehensive set of maps and tables has been prepared. 
It shC1/ls: 

(a) The regions and sub-regions ':for ALl the l1.thologicial olasses, 
regardless of whether or not those sub-l"egims have 200/300 
boreholes: . 

(b) The numbers of boraholes in. each qJ.lartet--ds~e SQ!.1sremaking 
up a sub-reition (from the 1976 lis.ting), and. the numbera of 
borehole's from the oorrespcnding land divisims (frem. the 
1952 listing); . 

(0) The borehole totals in each snb-r.egim, li th~ class 
and MAIl/ES region. . 

The a~ove-mentioned set of! maps and tables runs into several pages 
and is available for ,referenoe fran the Hydrologioal: Breil.<ih. j, 

summary of the information is given in the ferm of tables at the end 
of the chapter. . 

Of the total of 170 sub-regions in all ol.asses· and W.R/ES regions" 
cn~ 43 attained the desired number of boreholesl (See Ta.ble 1.2), 
and an analysis of each sub-region is presented in following sections. 

Finally, the list below is a summary of the inform8t1on used to 
determine the li thologi oal olasses of rock "~'pos in Lwgc's ' 
listing, The list also gives the land divisions, their 
administration oodes and the Ml.RjEs regions and I.lub-ordina"te regions. 
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c;t.AsSIFIQAfiON OF LANGE'S 1952 INFOR!dAT!QN. 

PAGE NAME i'lll 13 
tii 11 8 '-' 

N.R - Native Reserve . 8 
NPi.- Native h 1 i 

I _$ 
Purchase Aroa e~ 

Q) a 
GR - Game Reserve 1 al. tal ~ ] ~ 

""' ~ &: tii ~ • ~ S ~ 
bO 

Q) 0 ~ +' ~ z 
11 i ~ ii gf ~ .8 i 'S S It Cl) 

~ o ~ sS ~ Ch ;to 1"1 & ~ 0 &l Q) 
~ ~ 0 1'fP1 

1 Angwa N at'th G Id 0 1 7 Id 

4 Angwa Sou:th G At 0 2 7 Id 

10 .t.roturus G E Q. 3 9 0 
15 Eonket G K 0 4 9' 0 
18 Battlefields G S E 0 5 7 0 
20 Bubi G B S E o .6 7 0 7M 
25 Branley G Q 7 9 0 / 

31 Bembezaan G K 0 8 7 0 

33 Beatrice G B S E 0 9 7 0 
35 Belingwe-Shabani G E o 10 5, 0 70 
37 Bellngwe NR G E o 11 5 Id 50 
39 Bindura G E o 12 9 0 91t 

48 Buhera NR G S E o 13 7 0 50 
50 Cashel G Id o 14 7 0 90 
52 Chiredzi G. B S o 15 5 y 

54 Chibi NR G 016 50 
56 Chikwiso NR G o 17 7 y 

58 Darwendsle G o 18 9 0 
60 Doma G M o 19 7 Id 

64 Eldorado G E 020 7 Id 90 
66 Essexval.,..;N cema G E o 21 7 0 
68 Enkeldoorn G S E o 22 7 0 
73 Feathersone G B S o 23 7 0 
77 Figtree G B S o 24 5 0 
79 Filabusi G E o 25 5 0 
81 Gwe.a:!. NR \ B S o 26 5 y 70 
93 Glendale G E o 27 9 0 
98 G~da G o 28 5 Id 50 5i 

102 Gutu G' E o 29 7 0 
104 .Gwelo G E 030 T 0 
111 Gwelo.East G E o 31 7 0 
114 Lr. Gwelo Nli. G S o 32 7 M· 
118 Gwanda NR G o 33 5 Id 3Y 

• 

121 Gwarida N::'A G G)4 5 Id 

125 GwebiHunyani G E ·035 9 0 70 
131 Gutu NR 0 E o 36 7 0 50 
136 Gwempa Nli. G S E o 37 7 0 
138 Gwelo NPA G S E 038 7 0 

.. 140 Headlands G E o 39 9 O' 70 7M 
142 :rn.vati G B S E 040 7 0 50 

.. 144- . "Inyati NR G E 041 '7 0 
.. 146 . Irisiza. G E 042 5 0 70 

148 Irisiza NR G E 043 5 0 
150 Kared. G Id. 044, 7. Id 90 

\0 -"-- . --,,-
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N.A/I!E I la " C1l 

~ 
M 

. PAGE NR - Native Reserve \ii 'r! ~ .. . <Il 
NPA - Native 11 ~ ~ 3j Purchase Area ~ ~ ;:l 

~ 
<Il g 

GR - Game Reserve . j ::0 ~ 

! 
.. ~ <Il fl<' Si ~ 8 ~ +' +' <Il 

'g r;l .2 ~~ ~ ~ ~ l~~ f3 
III 

~ g <Il C1l 

~ '1'1 lE ~ ~ iQ CJl ::a 14 fl< <>l 0 
III ~ ~ 

159 Kha.m:I. Upper. G S M 0 45 5 0 
168 Khemi Lower G B S 0 4P 5 0 
170 Lundi NR G E 0 47 7 0 50 
172 Lupani NR B S 0 48 7 0 

177 M!)rendellas North G 0 4.9 9 0 
182 Maquadzi North G K 0 50 7 M 90 , 

188 11 tokOo"Mrovrc. G 0 51 7 0 9J 
195 Mkota NR G 0 52 7 y 

198 Mtoko NR G B 0 53 7 o. 7M 
201 14arodzi-Tatagura G E 0 54. 9 0 

207 l,Iohingwe River G B 0 55 7 0 50 
209 Ma topos North G E 0 56 5 0 
211 14atopos South g E 0 57 5 0 
213 ' Menyeni NR G 0 58 7 0 

, 215 Maribe.ha NR G E 0 59 5 0 
217 Maranke NR G J::..o 0 60 7 0 50'5£ 
219 A'usikawanhu NR - - - - , - 0 61 7 y 

221 Mandoro NR G B S E 0 62 7 0 90 
223 Mpboeng' e NR G 0 63 5 0 
225 Mcl tengwe NR G B S 

, 0 64. 5 y ,50 
227 Mkosikas NR G B S 0 65 7 0 
229 Macheke G 0 66 9 0 
231 Mombale NR 0 67 3 y 5M 
233 Mc,tetsi B S 0 68 7 M '5£ 70 
235 Nnta NR G B S 0 69 5 0 
242 Nortan G G B 0 70 9 0 
248 NycJllondhlovu & 

, 

Umgusa. Lower B S 0 71 5 0 

254. N dl'Jlga. NR G E 0 72 7 M 90 
256 Nthabe.siniluna NU G E 0 73 7 0 
258 Numetsi G B S J~ 0 74 5 y 

260 Odzi G E 0 75 7 0 
2.66 Prospeot NR G E 0 76 5 M 50 
271 Rusape G 0 77 9 0 
273 Had! tlnd! NR G 

~ 0 78 5 0 !> 

275 ' Sabi .catchment G S 0 79 5 y 90 70 
280 Sab! Valley G ,M 0 80 5 y 

283 Sessombi G S E 0 81 7 0 
287 She.slwni N.R. G 0 82 5 0 
289 S':JJlen!llli G 0 83 5 0 

291. Shc,ng!llli G S .!i 0 84 7 0 
I 293 Sellsbury G B 0 85 9 0 

311 Selllokwe NR G E 0 86 5 {) .5bI 
. 314 Selisbury Scu th G B 0 87 9 0 70 
320 Silobela NR G S E 0 88 7 0 
323 Shangani NR G B S 'R 0 .89 7 0 ... j 



• 

PAGE 

336 
339 
.343 
347 
354 
359 . 
365 
370 
J77· 
383 
389 
391 
397 

.403 
409 

.. 4.12 
4.14 
417 
420 
425 
432 
4.34 
436 

NAId:5l 
NR -Native Reserve 
NPA - Native 

Purchase i:rea 
GR - Game Reserve 

Sok:I.e 
Shamva-Poti 
Salisbury West 
Selous 
SUri-Suri 
Sebungwe NR . 
Sanyati NR 
Tsungwesi 

. Trelawney 
Tuli NR 
Umvtuna 
Umvukwes 
Umgusa Upper 
Ums'weswe 
Umahandige 
Umtali South 
Victoria Central 
Victoria East 
Wankie GR 
Wenimbi-Ruzawe 
Wedza 
Umtali North 
Umfuli 

G 
,G 
G 
G 
G 

G 
G 
G B 
G 
G 
G B 
GI 
G' 
G 
G 
G 
G B 
G 
G. 
G 
G 
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M 
S M 
S M 

S 
S 

s 

s 

E 
E 
E 

E 

E 

E 
E 
E 
E 
E 
E 

E 
E 
E 

p 
p 

K 

K 

K 
K 

o 90 
o 91. 
o 92 
o 93 
o 94 
o 95 
o 96 
o 97 
o 98 
o 99 
0100 
0101 
o 102 
o 103 
o 104 
o 105 
o 106 
o 107 
o 108 
o 109 
o 110 
o 111 
o 112 

7 0 
7. 0 
9 0 
7 0 
7 0 
7. y 
7 M 
7 0 
9 0 
3 y 
7 0 
9 0 
5 0 
7 0 
7 0 
9 M 
7 0 
9 0 
5 y 
9 0 
7 0 
9 M 

.7 0 

90 
70 
90 
7M 

7i 
90 

5Y 

7M 
50 
9070 

70 7M 

90 

~--~-------------+----------- .. --~----~----~----~ 

. I . 
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4.2 The Depth x Yield l.nalysis - Procedurea 

To begin with, depth/yield diatrlbutionJ.:lsts were prepe.red fran 
the two listings. Metric equivalents ware o.dopted for the imperial 
uni ts usdd in the 1952 list:lng. On theselista, tre re £,zoe ten 
depth intervds of 7,6 metres, from 0 to wer 68,6,.. nnd feu%' yield 
cJ."sses, :f'r~:.m under 1 500 li tres/hOt.lr to over 15 000 li tres/hour. 
On the ana4rtical sheets three yield. clesGes are shown, and nine 
depth :lnteI"V:;ls e.re usedj i.e. up to a depth of 68,6 metres. 

,The oneJ;ysis of success WIlS bllsed on the f,ssumption that all 
bureholes which ceased wi thout striking SUfficient water should 
attrin higher yields if: 

(a) they ere continued until they do obtain sufficient water, or to 
a depth of about 61 metr~'s; 

(b) Those that do obtDin sufficient water do so in the sllJ1le prq>articn 
as tho",,, bo::eholes which actusll~ did ccntihue to greeter d.q>ths 
(See, ppcndiX 6, par", 5, case 2), ' 

The an~sis shows, firstly, the observed percentege success for yields 
of" (i 1 500 litres '.!ld better , . 

(ll better then 5 000 1/h 
(Hi b8tter then 15 000 l/h nnd, secondly, the percentage chance 

of success should those borihchs not yiDlding the desired 
lillOuntS be drilled det::per. 

The procedure sdopted far the enalysis in this ch'.pter is cs follows: 

Column Operation ~ Tital of Column, 

1 

2 

3 

4 

5 

6 

7 

8 

Totals of 
2 and 3 

Col 3 Cb) 
Col 4 

Cols. 

x 100 

Total commenc'O'd 
minua Col. 4 

(See Table 4.2 
belOW) 

Col 3 x Col 7. . 
~ Col 6 

Depth at 7,6 m intervals, down to 68,6 metres. 

Numbers of boreheks with yielda equal to/ 
less than the specified yield ceasing within 
the depth interval ahown. 

Numbers of bore,holes wi th yields eque.l to/ 
better than th8 specified yield ceasing 
y,i thin the depth interval' shown. 

Numbers of bore,holes with yields equal to/ 
better thm the specified yield, cumulative. 

Totnl numbers of boreholes cE'\Sing VIi thin 
the depth intervala shown. 

Boreh01es with yiel ds equal to/better than 
the specified yield ceasing Within the deptkl 
interval shown, expressed as a percentage of 
the totnl number of the boreholes commenced. 

'lumber of boreholea remaining in each 
interval d'ter subtr~.cticn of all those 
boreholes which struck water above. 

Number of bareholea in each depth interval 
if those not striking SUfficient water are 
continued until they.do. 

Number of boreholes in each depth intervnl 
when the cooditiOl'l in Col. 7 is met. 



Column 

9 

10 

Operation 

Col 9 x 100 
:2!Col 4 
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Full Title of Column 

Number of' boreh61es striking water in each 
interval, cumulative. 

Percentage chance of striking water with 
depth, cumu'lati ve 



.::. ' 

1 ? 'I (b) I". -'i ~ 1 8 --.2.. 10 
NO. OF B/Hs NO. OF B/Hs IDTiL NO. % Ri>!I'E OF NO. OF B/Hs NO. OF B/Hs NO. OF B/Hs NO. OF B/Hs % CHtNCE 

DEI?'l'H IN JNn;R.Vil. IN JNTIRV.i.L ~ OF B/Hs SUCCESS PENETRI.TING IN JNTERVlL IN Ef;CH STRIKlNG ,'OlllC; 

JNTERV.AL LESS mm ]QUi.!. -ID OR Eo< IN CUMULt.T.JVE 'IQ E:.Cff IF mDSE NOT lliTERVIL. h.L:..TER S~G 
1 500 l/h Gl~TErr ~ INTERVLL lliTERViL. STkIKING aJMULi\!I.'Dl. ItilmR 

(in) 'lHt.N- ,,-:ClX:R ;',RE aJ~IVI 
1 1i00 l/h 8 , -

OONTlNlJlID - . 

0 - 7,6 0 0 0 0 0 118 118 0 0 0 

7~6 - 15,2 0 0 0 0 0 118 118 ,0 0 0 

15,2 - 22,9 0 0 0 0 0 118 118 0 0 0 

22,9 - 30,5 2 2 2 4 tL~_ li8 118 2 2 1 69 

30,5 - .38,4 'I 4 6 7 508 114 116 407 607 5,14 

38,1,'- 45,7 12 4 10 16 8M 1Q2 111 418 10 25 8 69 

45,7 - 5},4 16 11J, 24, 3Q 20.....3!t. 91 107.75 6.58 2683 22.74-

53,4 - 61,0 _ 21 18 42 39 35,59 61 , 91 12 26~90 52.7.3 '. 4,).'), 

61,0 - 68,6 10 12 54 22 45.2.6 22 64 27 3'506 88.79 75.2'5 . 

ID'fI,LS 64- _.51!, 118 NOTES .* Ovw6B.,6 17 21'" .38* 
(i) Col. 5 = Col. :2 (b) 

" Total conmenced 
!/:Qtal No. Of b/hl S in Sub-liegicn = 156 

J 
- (ii) Col. 6 = Total b/h's commenceli, minus Col. 4. 

(iii) Col.. 8 = Col. :2 x Col.. 1 ... These. Figures not used in ilnslysis. -
Col. 6 - i 

, . . - i 
.- , »- ! 

Table 4.2 Analysis of Success for Boreho1.es with Yields o£ 1'-500 Id,trell(iicur. - . ,.,. I 
, , I 

, <EW.IPi:.E) Class I, MARjB;S Regicn 9,0 Sub-Regicn L 1 
, i 



4.3 ~b-Regions: Desqriptim t'nd Jnalytignl Results by hl'.R/ES Regims 
and Li thologicr:J. Classes. 

The /;Jain section of this chapter deals with fue description of fue 
sub-regions of each Li thologicnl Class, and the results cbtained in 
the depth versus yield oonlysis. For each Class in a pnrticular 
M/IR/ES region, there isl ' 

( c) 

j; map shooing the location of the sub-region of the Cl~..ss; 

Table containing (i) 

(u) 

(ill) 

(iy) 

( :tr) 

a brief description of the areas cooprising 
the sub-regicn 
the size of the sub-region in square 
kilometres 
the numbers of boreho]e s :W the sub-ret'ions 
and Class (including those over 68,6 m), and 
the observed, and potentihl rates of success, 
for each .Yield class. 
depth x yield distributicn 

ton interpretation of the results and an appraisal of the water 
supply situation in the varirus sub-regions of each Li fuplogical 
Class. ' 

The section is arranged in the following order. 

M,;~/Es gegioo 

9,0 
7,0 
7,M 
7,Y 
5,0 
5,M 
5,Y 

Li thologicnl Classes 

I and VI 
I, III and VI 
I, III, V and VI 
III 
I, III end VI 
I 
I and III 

The phrase "rate of success" M used in the tables and tex't; requires 
explanation. The object of' tile analysis is 

(1) to ascertain what percentage of' boreholes '&idch r,ttuined yields 

~
a~ equal to or greater than 1 500 l/h 
b greater than 5 000 l/h and ' 
c greater than 15 000 l/h and, 

(2) the increased rate ofcsucceas if unsuccessful holes <.urs deeponed 
as 'cutlined in P::T:/,graph, 4.2. ' 

The boreholes which attained the specified yield are smd to have 
"succeeded" end fuese, are then expressed as 11 percentage of the 
total dr:I.lled, and the percentage is termed "rate of success". 

On all the tables fue letters '0' an,d 'pI represent the observed 
and potential rates of success (cases (1) end (2) above). 

\ 
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TilBLE 4.4.1 DEPTH X YIELD i.Ni.LYSIS 

~.- .. - ~ I CLZ.ss I: M:.Rjl;:S 9.0 IU.TES OF SUCCESS % 

SJB-REGIm LOCi\TION ,.:IJEj. 
NO. OF BiH's ;1 500 l/h +') 000 l/h +t5ooo l/h 

KJ.!2 TOTl.L iNfLYSED O· P 0 J? 0 P 

I. Karcd. I. C.,·,_ 15 156 118 ;'6 75 19 49 4 16 

B U mvukwes I. C.i •• 74 299 293 53 79 18 39 1 '2 

C . Banket. Marodzi-Tatagura I. C.:.' s 22 262 260 61 96 32 72 3 10 

D Glendal.e. Bindura, Sby W. Arcturus I. C.':' s 29 301 297 73 97 33 77 3 38 

E Trelawney. Drawendal.e. Gwebi-Hunyani I. Col.' s 44 371 362 48 85 19 50 4 11 

F Salisbury I. C.l,. 7 304 297 64 94 26 53 3 8 

I'-
~ 

G Salisbury I. C.J~. 7 225 223 . 67 90 23 67 4 7 

H Shamva-Poti, fu-omley, Marandellas, Mtoko-Mrewa 22 200 200 58 84 22 33 2 4 
I.a.' 's 

I Norton, Selcus, Sby s. I.C.L's . 15 239 233 60 100 21 73 3 '8 
Mcndoro T. T.L. 

J 1ii~enimbi-RuzaV;t'i. I.C.A. 29 238 237 66 92 25 54 0 <1 

K Macheke, Headlands, Rusape, TSungw6si, 
Sabi Catchment (11 edza) I. C ••. r s 

66 298 287 65 95 34 80 6 26 

IDTl:.L: 11 TOTJ.L i.l<Efl COVERED (KM2) (LI'PROX.) 330 
Mean 

2893 2807 60 90 25 59 3 12 
- ~ .. - .. ------ --_. ----

N.B. These areas are based on Lange's listing and not en ttte more accurate 1976 schedule which gives latitude 
and longitude figures. . 
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4.4 C1MS 1. , (Grianitig ROClks) . MAI0lS,RegioP 9.0 

4.4.1 Introduction 

MARjEs Region 9,0 covers an area of about -;;.97 km2, the main area 
lying in the North eastern part. of the country and the other 
four smaller areas being :t<. the South Qi' it. 

The region consists of varicus rooks of Post African or older age, 
and of which granitic types are dominant. It receives the highest 
amount of rainfall, the mean annual amount being over 800 m.m. 

Class 1 of MAR,/"Es region 9,0 has the largest number of sub-regions 
(15) and also the l~rgest number of bOJ:'eholes (2:?76) 0 There are 
eleven sub-regions covering some 330 km2 and containing 2893 
boreholes, 2807 of ¥.h;tch have been analysed. Of these eleven which 
have been investigated, seven (B,C,G,H,I,J,K) have 200 OJ:' more 
boreholes, and three (D,E,F,) have 300 or mOJ:'e, the highest 
being E with 371 boreholes (362 analysed). Sub-regicn A (Karoi 
Area), thrugh containing a total of only 156 boreholes, has been 
included, since the holes are concentrated in, an area covering 
only two quarter-degree squares (about 15 km~). The location of 
all the SUb-regions is shown in Diagram 4.4. 

Table 4.4.1 briefly describes the areas covered by each sub-region, 
its area, bOJ:'ehole totals (sub-regional and number analysed) and 
the observed and potential rates of success in three yield classes. 
Sub-regions C:, m, n and 0 did not contfJ.n enough boreholes to 
permi t an analysis. All such sub-regions are shown in small letters 
on the maps. 

4.4.2 Depth x Yield Distribution and AngJ.,ysis 

jet a glance, granitic rocks in this region appear to yield some water 
in most cases, and this applies evenly over the whole region. 
However, a closer examination reveals a great difference in the rates 
of success for the various yield c~asses, a trend which is manifested 
in other rock types and MLR/ES regions. 

FOJ:' yields of 1 500 llh or better~ the observed percentage varies 
between 467~ in sub-regicn A( Karoi) and 7"1/0 in sub-region D 
(Glendale/Salisbury W. area). The mean rate of success is 6~, 
a typical figure for the. vnrious ruck types and MAR/ES regions. 

The chance of success should boreholes be' drilled until they attain 
the desired yield, or to a ClePth of 68. 6 m, varie s between 7rJ'. 
for the Karoi area and a maximum of 10~ fOJ:' sub-regicn I 
(Norton/Salisbury s. Area, Observed rate, ':l~). The mean for the 
region is 90%. 
In the absence of the results from test drilling to determine the 
validity cif the chance of success figures, it ma,y be worthwhile 
to examine the depth/yield distribution pattern of boreholes in 
this class and region. The object of the exercise is to see if 
the successful boreholes tended to strike sufficient water supplies 
at a certain depth. The resultant information may shed some light 
or. 'he nature o/the rock frac"blring, permeability and other 
related factors. . 
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The table below shows the depth inteI'V'als and the numbers of boreholes 
in each interval. These ilumbers are Ill.so shown as percentages .of the 
total of successful boreholes. In this and .other suCh tables, the 
depths sho?m are those observed only. 

.Table 4.4.2 Li tholagical Cbss I, MilR/ES :ledon 9;0 

Depth :x; Yield Distributicn 

YIELD CLASS· 

DEPTH lNTERVAL + 1 'iOO llh + ~ Soo llh + 1~, 33b 1& 
'" (M) No. of B/H' s % of Total No. % No. % 

0 - 7,6 0 0 0 0 0 0 
7,6 - 15,2 10 0,6 4 0,2 1 0,1 

15,2 - 22,9 66 3,9 24 1,4 0 0 
22,9 - 30,5 296 17,5 97 5,7 2 0,1 
30,5 - 38 ,1 456 26,9 196 11,6 16 1,0 
38,1 - 45,7 323 19,1 1'46 8,6 18 1,1 
45,7 - 53,4 334 19,7 136 8,0 29 1,7 
53,4 - 61,0 156 9,2 66 3,.9 13 0,8 
61,0 - 68,6 53 3,1 29 1,7 5 0,3 

. + 
anulysed cnly) in Regicn = 1694 No. of Borehales Yielding = 1 500 llh (l'11.ose 

These as Percentage of Tatal Commanced = 6~ . 

N,B, The figures in the ;; 1 500 l/h yield class Ill.sa include 
thos in the two higher classes and &\imil=ly, thoDe in tlw + 5 000 l/h 
class also include those in the top yield ~lass. 

In the first twa yield classes mast of the boreholes are between 
22,9 and 53,4 metras Whilst the high yielding holes are between 
30,5 end 53,4 m. deep. There is one excepticnal case in the Salisbury 
erea where a high yield was obtained at a depth of about 15 m. 

It is significant that there are no boreholes yielding considerable 
&IJlcunts of water less than about eight metres deep and filso, the 
observed figures reflect no continuous increase in supply when bareholes 
are drilled beyond 53,4 m. (See Table 4,4.}). This is due t.o the 
fact that the rocks generally contain fewer fi~ur<Bwi th depth and 
become less permeable. 

l'able 4.4.3 hl.:!;hQlodcal Class I, WJi.R/ES Region 9.0 

Extended Depth x Yield Distributicn. 

YIELD CLASS 
Depth + 1 500 l/h + 5 000 l/h + 15 000 l/h 

(M) = 
No. % N.o. ~; l Na. j 

Over 68,6 41 2,.4 
I 

15 0,9. I 3 0,2 
• I J 

N. B. 45 borehole,s failed to yield 1 500 l/h. 
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,. s is to be expected~ the observed and potential percentages decrease 
in the higher yield classes. Table 4.4.1: shQWS this decrease; for 
example, the observed figures for the Karoi area (with the potential 
rates in parentheses) are 46% (75) ,19% (49) and 4% (16) for the 
three yie~d classes. The percentages fO;t'sub-region I (Norton area) 

: reflect the differences Gven better, i.e. 

Yield Class ~ 1 SOO lIy 
6Cfo (100~ 

+ jt 000 llh 
" (8) 

Very few bo~oles have yields better than 15000 Jlh. In iIle 
Trelawney/Darwendale area (sub-region E) where 362 boreholes were 
analysed, only 14 holes, 3,9% of the total, exceeded this amount. 
These are, between 30,5 and 61 m. deep. Of' the total of' 371 boreholes, 
9 were drilled beyond 68,6 m. and only two produced yields equal to 
or greater than 1500 llh, and'neither of' these attained 15000 l/h. 
This reflects the decrease in yields beyond a certain depth in the 
granitic rocks in the rebion, a characteristic which is noted in 
following Fortl..grD.phs. 

Investigations show that the rocks will yield some water in most' areas 
and the observed yields are fairly unif'orm over the whole area., liith 
a f'ew exceptions, yields do not exceed 15 000 l/h. but this is 
compensated for the fact that there is a gOOd chan~ of s~king 
reasonable quantities over a wide area, provided the sites are 
scientifically seleoted. However, where yields higher than 

, 15 000 Ilh are desired, the fa~t that the observed percentages 
of boreholes in this yield category are low (and the risk of' f'ailure 
therefore considerable), must be borne in mind. 
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TABLE 4.5.1. DEPTIl: X YIELD ANA!;YSrs 

CLASS VI, 1U.RjES 9;0 I , 
llREA NO. OF B/HIS 

mB'-REGION LOCATION KM"" IDTllL iNi.LYSED 

B B8ll1ret, M arodzi-Tatagur a, Tre1awney, DarwendaJ-e 103 294 283 
Gwebi-Hunyani, Sby W., Norton 1.G."l s --

C Bindura, G1endaJ-e, iU'c-turus, Sby; Bromley, 118 313 310 
Mar~dellas N. I.-C,,;~ IS , 

D / Salisbury W. I.G.l'. 7 266 259 

E Salisbury \,; Ruwa I.Co.A' s. 7 564 561 

.-
IDTt.L: 4 LIDTi.r, ~'-llEA OOVERED(KM2) ... (J.J'PROX.) 235 1437 1413 

-

RATES OF mCCESS if, 1 
! 

~ 1 '500 l/h :" 5 000 1/h 
g 

+15 000 1/1+ I 
0 P 0 P 0 P 

82 99 59 90 60 
! 

22 . i 

I 
82 % 38 78 I 10 39 

I 
I 

71 100 51 100 11 . 100 

83 97 56 89 10 35 

Mean 
81 98 51 89 13 59 
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ClMS VI (Early PreCambrian Rocks) ~!ARlEs Region 9,0 
~, 

Introduction 

Class VI canprises Shamvaian and Bulawayan metasediments, Bulaw"Wan 
metavolcanics, and Sebakwian ult~amaf1cs. The main belt containing these 
recks li'es between Salisbury and (i) Bindura to the Ncrth 

, (H) Bromley and Marandell~b lo the East 
and (Hi) Banket to the North-west •. 

'The ar&ns are well defined on the t: 1 000 000 geological map of 1977. 
'1'he belt is surrounded mainly by the granitic rocks dealt with in 
Seotion 3.1 • 

The class contains the secbnd largest number of boreholes in region 
9,0 (1477). Fcur of the six (Jub-regions, B,C,D, and E cover Ill1 area 
of some 235 km2 and cohtain a total of 1437 borehol13s, 1413 of which 
have been annlysed. Sub-region E (Salisbury I.C.A.) consists of a 
&ingle quarter-degree square containing 564 boreholes. This sub-region 
conatitutes an ideal studiY: area should any field studies be contemplated. 

Table 4.5.1. describes the location of the sub-regions and displays 
other relevlll1t data. 

4.5.2 Depth x Yield DistriiJution and Analysis 

/ 

The rocks in this Class give yields higher than those of the granitiC 
rocks in. the same region. In the 1 500 )./h or better yield classes, 
the observed'rate of success is betwt:len 77 and 8:;:%, 'the mean being 81%. 

,This is the highest rate for any class of rocks in any MJ.RjEs region, 
The potential rate far the same yield class lies between 86 Ill1d 100%, 
(the latter obtained in the S"lisbury West I. C.i,.). The mean is 
98%, the highest figure nc: far obtained. 

: In the +5 000 l/h yield class the ob served figures are considerably 
: lower, varying between 38% for fue {U'ea stretching from Bindura to 
Marandellas, and 59''% in the Norton/BWlkct/D=wen<ilile area. The mean 
figure is 51r0, twice "the figure obtained for this yield class in 
Class I 10 cks. The potential figures, varying between 78 and 100% 
(mean 8~) arc e.G,-in the highest obtained. 

In the h:!:gh yield class, the II!ean observed and potential rate of 
success figures are 13 and 5% respectively. 

In view of the high rates of success obtained, it is worithwhile to 
note the depths to whicn ID reholes were drilled and then compare 
t.hesewith the depth Of bareholes in the granitio rocks. This might 
provide an insight into the water bearing qualities of the rocks 
in the two Ughological Classes. Table 4.502. displays the 
yield classes, and numbers Blld percentages of observed boreholes 
by dej;ith interval. 



- 24. -

Litholo(licol Class VI, MAR/ES Red<:n 9,0 

Depth x Yield Distribution 

YIELD rrr ,A' SS 

DEPTH INTERV.u. + 1 'i00 111 + "i 000 l/h + 1'i 000 lIh 
(M) 

-
No. of B/Hs % of' Totr.J. No. % No. % 

'-
u - 7,6 0 0 J 0 ° ° ° 7.6 - 15,2 2 0,2 ° ° ° 0 

15,2 - 22,9 28 2,1 10 0,8 ° ° 22,9 - 30,5 142 10,7 76 5,7 7 0,5 
30,5 • 38,1 - 315 23,8 181 13,7 31 2,3 
38,1 - 4.5,7 330 24,9 179 13,5 40 3,0 
4.5,7 - 53,4.- 312 23,6 173 13,1 56 4,2 
53,4 - 61,0 164 12,4. 93 7,0 32 2,4. 
61,0 - 68,6 31 2,3 16 1,2 8 0,6 

No. -of Boreholes Yielding;!; 1 500 l/h (Those anelysed oo.ly) in Region = 1324. 
These as Percentage of Total Commenced (14.13) = 94% 

The table shows that there is practicalJ;y no difference in the depths 
at which most boreholes attained the yields in both the granitio ond Early 
PreCambrian rocks. The difference lies in the rates of success in the yield 
classes. In lithological Class I, 6c% of the analysed boreholes struck 
yields of 1 500 l/h and better, compared with 94% in Class VI. 

The information shows that, firstly, much of the water available is found 
at depths of between 2?,9 And 53,4 metres and, secoo.dly, the older Early 

'!> PreOambrian rocks generally have a higher rate of success than the 
ycunger granitic tJT6s. Another fact which becomes apparent is that there 
are fairly well-defined depth limits above and beyond which satisfactory 
Yields cannot be obtained., The upper limit in both Classes is about 15 
metres whilst the lower limit is between 53,4, and 61 metres. 

The following sections deal wi th the occurrence of grcundwater in the 
other regions and classes, and, whereever possible, an attempt is made to 
compare and contrast any characteristics displayed by the various rock types. 
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T.P..BLE 4.6.1 DEPTH X YIELD l.N1LYSIS 

ld.A.RjEs 7,0 -I 
IDCATION . i.llEl. 

KM2 

Mtoko-Mrewa, Shamva-Poti I.e.",' s. Mtoko T.T.L. 44-

Gwebi-Hunyani, Sby. W; I.C •. ,"s 15 

Sessombi, Bembezaan, Bubi, Gwelo I.C.I.' s, 176 
Shangani, Silobela, Inkosikazi T.T.L' s.Gwelo j,.P •• 

Suri-Suri, Selous, Umsweswc, Umi'ull, SOkis, 81 
Battlefields I.Co1~' s 

. 

Sby. 'S; Beatrice, Featherstone, Wedza, UmVUma, 
Enkeldoorn, Sabi Catchment I.C,i\.' s, Mondai'o, 125 
Manyeni T.T.L's 

Tsdngwesi, Odzi I. C ... ' ' s 29 

Gwelo E; Shangani, Inyati, Insize, Essexvale-
Ncema, Mchingwe R. I.C.;' s. Inyati 162 
Ntabazinduna T.T.L' s 

. 
Gutu, Victoria C; Umshandige I.C •. ! 's, Buhera, 154 
Gutu T.T.L'.s 

Umtoli S. etc. (Umtali area) I.C •. IS 44-
MarDIlke T. T.L. 

IDTiL ,1lEL CI)VEREJ) (KM2) (rPPilOX. ) 830 

NO. OF B/ll:' s 

IDTt~ ;'NJLYSED 

297 293 

186 180 

215 202 

261 240 

391 384 

237 230 

210 195 

308 292 

232 224 

2337 _ 2240 
!.............--------

Ri,TES OF SUCCESS % 
; ~.." 

~ 
". 

~ 1 'iOO llh + '> 000 llh +1 ') 000 1Ih I 
0 P 0 P 0 p I 
57 87 25 51 3 10 I 

I 69 85 31 56 4 15 I 
52 76 21 32 4 11 

57 83 22 50 4 19 
I 
I 
! 
I 
I 

61 92 29 58 5 23 
I , 
I 
I· 

61 94 26 77 3 11 i 
I 65 '37 30 55 4 12 I , , 
l 

57 89 30 69 7 20 I , , , 
! . I 

53 80 21 53 4 ·28 i 
i 

\ ~ean 86 26 56 4 17 '>9 



Class I, lMRIES Regim 7.0 

Introduotion 
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• 

MAR/Es Region 7,0, the largest of all the re'gions, covers an area 
of abcut 107,3 Km2• The main belt includes places as far apart as 
Mtoko, Gwelo and Fort Victoria, and takes in much of the central 
watershed stretching roughly from the North-east to the South­
western part of the country. There are three smaller areas, all 
quite near the main belt. (See Diagram 4.6). 

The mean annual rainfall is between 600 and 800 in.m" and the Erosion 
Surface is of Post African and older age. 

In Class I there are 13 sub-regions and containing 2375 boreholes. 
Nine of these .(A,B,E,F,G,I,J,K,L) have been investigated. They contain 
2337 boreholes, of which 2240 have been analysed, Sub-region K has 
over 300 boreholes and the rest aver 200, with the exception of B, 
which has 186, boreholes in two quarter-degree space squares. 
Table 4.6.1 describes the location of these SUb-regiOns and 
gives appropriate data. 

Depth x Yield Distribution and Analysis 

The granitic rocks in Mi~S region 7,0, like those in region 9,0, 
yield some water in most places and, in some cases, C:tl canpnriscn 
of the, tobles for. the· two regiOns will sh0\7 4l1at the nrcos with the 
bcs~ yields in 7,0 correspond with those in 9,0. 

The percentage of bcreholes attaining yields of: ;1; 1 500 l/h or 
better varies between 53% in sub-region I (Umtali Scuth/Maranke T. T.L, 
area) and 69'}; in the Gwebi/Hunyani/Salisbury West areas. The mean 
figure for the nine sub-regions is 59%, only 1% lower than the figure 
for Class I rocks in region 9,0, 

The potential figures in the same yield class for the two regions 
are only slightly Clifferent (9@ for region 9,0, 8t% for region 7,0). 

This similarity in percentages is repeated in the two highez- yield 
classes. For example, the mean observed rates for the two regions 
in the + 5 000 l/h and + 15 000 l/h classes are (those for 7,0 in 
parenthesis): 25 (26) and 3 (4) whilst the pctantial figures are 
59 (56) and 12 (17). 

At this point the depths to which boreholes in the various yield 
classes were arilled ere examined for purposes of comparison with 
those in region 9,0. Table 4.6.2 illustrates the siillation. 



Table 4.6.2 

- 28 -

Li tholodcal Class I! MARtES Region 7,0 

Depth x Yield Distribution 

YIELD CLASS 

DEPlli INTERVfJ:, ~ 1 500 lih + <; 000 l/h + 15 000 l!h 
(M) No. of BA'!' S ~ of Total No. % No. % 

0 - 7,6 0 0 0 0 0 0 
7,6 - 15,2 4 0,3 2 0$2 0 0 

15,2 - 22,9 68 5,2 23 1,8 1 0,1 
22,9 - 30,5 215 1 r,4 106 8,1 6 0,5 
30,5 - 38;7 375 28,6 165 12,6 18 1,4 
38,1 - 45,7 291 22,2 108 8,2 17 1,3 
45,7 - 53,4 227 17,3 116 8,9- 35 2,7 
53,4 - 61,0 98 7,5 57 4,4 21 1,6 
61,0 - 68,6 32 2,4 11 0,8 2 0,2 

No. of Boreholes Yielding ~ 1 500 1/11 (Those Analysed only) J.n Region = 1310 
These as Percentage ef Tetal Commenced (2240) . = 58% 

In .the first two yield classes, mest ef the berehele lie between 22,9 
and 53,4 metres, whilst in the high yield clru;3 they are between 30,5 o.nd 
53,4 metres deep. These are the same sert ef f,igures ebtained in region 
9,0. 

Two pcints emerge frem the feregoing ebservations. The first is that 
there is only a small difference in the megni tude of yields in the same 
rocks in the two. MAR/ES regions. The second is that the depths to. which 
most of the observed barehales have been drilled are the same fer the 
various yield classes ih beth regions. These points indicate that the 
movement of water in, and the yield capac:l.t:co3 c:', the gran! tic rocks are 
not affected to a very great extent by differences in the MAR/Es regions, 
althcugh it might have been assumed that the higher mean annual rainfall 
in region 9,0 should in the long term acccunt fer the higher potential 
success rates. So far, hem-ever, the observed rates refledt no. particular 
tendency fer boreholes in rocks in region 9,0 to give invarlabl,y better 
yields than those in regien 7,0. 
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TABLE 4.7.1 IlEPlli X YIELD };NtLYSIS 

I 
.. 

c:L..l.SS III M!.R/Es 7,0 Rl.TES OF SUCCESS 
. 
I"~ 

0 

SJB-REGION LOCATION .\REi~ NO. OF B/rl' s 
+. 
=1500 l/h + ') 000 IIh +1'i 000 vh 

KM2 TOl'.iL iNLLYSED , 0 p 0 
. 

p 0 p . 

~ B Lupmlt;, Gwaai, Inkosikazi ToTeLf's (Gwaai j,rea) 169 260 69 89 10 16 0 0 

! 
_. 

C Bubi IQC",J>.o, Shengani, G :dlIlpa T.ToL's 59 279 194 I 4.8 79 6 11 0 0 

g 
D Sby; Beatrice, Featherstone, Umvuma., I 

Enkeldoorn, Gwelo To G./. ( s. Mondoro, Manyeni, )09 333 274 63 92 21 37 1 2 
Shangeni etc, TeT.L'S 

lOTbL i.RE:, COVERED (K}J2) (APPLIOX.) 
Mean 

TOTAL: 3 537 872 643 60 87 12 21 0 1 
.. 

'-

• 

\ 
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Class III (Sands and Sandstone), MlR/ES Regicn 7,0. 

4.7.1 Introduction. 

J.lthough this class of rocks is found in M..lli/ES regicn 9,0, it 
has nct b.een investigated becv.use there are too few bcreholes listed 
to consitute a sub-region and therefore· it is first considered in 
r.egion 7,0. . 

Sailds and sandstones cover large areas in the North-western part of the 
country, especially in the hankie, Lupane and NY5lllandhlovu districts. 
They are also found in many other parts of the highveld, notably in the 
area between Salisbury and Enkeldoorn. 

In this class in region 7,0 there are 893 boreholes in five sub-regicns~ 
Three of these, B, C, and D, together rontairting 872 boreho1es 

(643 analysed), have been investignted. The first twO have more then 
200 boreholes and the last, D, has aver 300 spread over an area of about 
309 km2• . 

Diagram 4.7 and Table 4.7.1 illustrate and describe the locr,tion of 
the sub-regions and the relevant information on them. 

4.7.2. Delltll. x Yield Distribution 'and Analysis 

Due to their generally high porosity and perm eabi J4, ty, sands and 
sandstones would be expected to be correspcndingly high yielders 
of groundwater. j' study of the areas in region 7,0 does not appeOl' 
to support this; in fact' the rdes of successes are loo in the higher 
yield classes. , 

The mean observed and potential rates of success in the first yield 
Class (60 and 87'1 respectively) compare favourably with those in 
Class I, but the figures differ grev.tly in the second yield class, 
where those for the Class III rocks are less than half of those fcr 
~ani tic rocks. The figures for the high yield class are insignificant 
to and 1;1,). 

Tabl,e 4.7.2 below shOOs that only three boreholes, representi~ a mere 
0,910 of the total number of boreholes with yields equal to or better 
than 1 500 llh attdned yields of over 15 000 l/h. 
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Table 4~ 7.2. Li thologioalClass nI, MAlVEs Region Y.O. 

Depth x Yield DistributiOll. 

YIELD CLASS 

DEPTH INTERVIL + 1 500 l.Lh +~ 000 llh + 1~ 000 l/h 
(M) 

No. of BlH's 1% of Total No. 7~ No. 'l 

0 - 7,6 0 0 0 0 0 0 
7,6 - 15,2 0 0 0 0 0 0 

15,2 ..; 22,9 21 5,5 4 1,0 0 0 
22,9 - 30,5 58 1'5,1 21 . 5,5 () 0 
30,5 - 38,1 67 17,4 17 4,4 1 0,3 
38,1 - 45,7 67 17,4 15 3,9 0 0 
45,7 - 53,4 76 19,8 18 4,7 1 0,3 
53,4 - 61,0 54 14,1 7 1,8 1 0,3 
61,0 - 68,6 41 10,7 4 1,.0 0 0 

No. of Boreholes Yielding ~ 1 500 l./h. (Those Analysed only) 
These as Percentage of Total Canmenced (643) . 

in Regicn = 384 
= 60'/. 

The table sho.vs that in the first tro Yield olasses, most boreholes that 
struck supplies lie at depths of between 30,5 and 53,4 metres, and beycnd 
the last figure there was a decline. These figures are similar to those of 
the Class I rocks in the same region. The three boreholes that did attain 
a high yield were in the 30,5 - 38,1 and 45,7 - 61 ,Om. intervals. 

It is significant that, of the 229 boreholes which -vere drilled to depths 
greater than 68,6 m. none attained, yields over 15 000 l/h, and only 11 had 
yields better than 5 000 l/h. 121 boreholes yielded less than 1 500 l/h. 

It is evident that sends and sandstcnes do not necessari4>" give better yields 
than the granitic rocks in the same MAR/ES region. N everthc2cco, inCCl'I'ect 
'drilliilg t'eohniqus's,· boreholes not lieepened, insuffichnt open ,~$C. in' 
slotted cuses' ore 'kn;;","! ";0 be"41actcrS "h:t:oh adversely affect yields :f).oan 

sedimentarY','form'tttiCJn'S. ::-In T.T.L's boreho1es are usually stopped when the 
first water is struck. Holes are not drilled deeper to obtein more water 
because cn1y hand pumps are installed and these supply only small amounts 
of water. Because of these factors, an incorrect assessment of the groundv,ster 
potential is given. It is known thct important aquifers exist in this class. 

~ 
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TABLE 4.8.1 DEl?'lli X YIELD JJiJgSIS 

(LASS VI, - Mf.R/Es 7.0 I RATES OF &lOOESS % I -

~llEGION LOCATION HIEf.. NO. OF B/H'S ;t 1 500 Vh +') OOOl/h +15000l/h 
. K1I2 TOTiL Jl'IJJ:,YSED 0 P 0 P 0 P 

-
C Suri-Suri, Se1cus, UmfUli, Umsweswe, Sokis 81 287 272 75 95 47 84 21 41 

Salisbur,y·Sj I.C.A's 

;;!; 
D Battlefields. Featherstone, Sessanbi, 

Bemb~2iasn. Gwe10 & Ej Umvuma, Umtcli 485 354 335 67 92 35 77 7 32 
etc. I.O~.i~( s. Lundi etc. T.T.L's 

TOTJlL: 2 TOTiJ.. iJIJf;A <XlVERED (.!Utl2) (Jp,pROX.) 566 641 607 
[Mean 

71 .94 41 81 14 37 

.. 



, . ! .. 

- 35 -

4.8 Class VI. (Easl,y PreCambrian Rooks) _S Ragioo 7.0.. 

4.8.1 Introductioo 

Some 914 boreholas, the second largest !'lumber after that' in Class 1, 
have been drilled in this li thologioal Class. The boreholes are fcund 
:1'nI.·l!1v.e_b:-regioos, " to E, and two of these C and D, cootaining 
641 boreholes, (607 analysed) form the basis of the following'sectioo. 
The _twosub-regioos coVer an area of abcut 566. km2, with D aooounting 
for the larger part stretching from Umtali in the East to Gwelo in the 
We.t. (See Diagram 4.8).. .' 

4.8 .. 2'.:IE Yield Distributioo and Lnalysis 

Althcugh ooly two sub-regioos have 1;Jeen investigated, 'the results 
obtained are quite similar to those in MARjES region 9,0.. A look 
at the mean figures in Table 4.8.1 reveals figures oonsiderably 
higher than those of' both the grani tio and ssnd;y rooks. For example, 
th-e mean observed figures for boreholes with yields of 1 50.0. l/h 
SJ'6 59, 60 and 71% for Class I, III and VI respectively, whilst the 
oorrespooding potential fi~es are 86, 87 and 94%. The figures 
for the higher yield cl.asse·s show a similar pattern. 

The figures for the + 5 000 and + 15 000 l/h classes oompare 
favourably with those in MAR/Es region 9,0. as illUstrated belOWf 

MAR/Es + 5 000 l/h + 15 000 l/h 
bbserved Potential o.bserved PbtentfaJ;· 

( 9,0 
( 7,0. 

51% 89'fo 
41 81 

13% 59'; 
14 31 

As observed in earlier seoticns, the depths' to which most of the 
observed bor'eholes were drilled lie in much the same range. Table 
4.8.2 below shows that in this case the upper limi t is somewhat 
deeper, being between 30,5 and 38,6mj but thl lower limit is still 
around 53,4m for the first two yield classes, and around 61 ,Om for 
the top yield class. 

Table 4.8.2. Lithological Class VI. WillIES Region 7.0. 

Depth x Yield Distribution 

YIELD CLASS 

DEPm INTERV/JI, + 1 ~OO lA + ~ 00.0 l/h + 1'i 000 1Ih 
(M) 

No. of B/H' s 1% of Total No. % No • % .. 

o - 7,6 0. 0 0 0. 0 0 
7,6 .. 15.,2 1 , 0,2 0 0 0 0 

15,2 - 22.,9 9 1,8 2 0,4 1 0,2 
22,9 - 30,5 51 10,4 20 4,1 2 0,4 
30.,5 - 38,1 123 .25,1 58 11,8 14 2,9 
38,1 - 45,7 121 24,7 59 12,0 22 4,5 
45,7 - 53,4 108 22,0 51 10,4 16 3,3 
53,4 - 61,0. 67 13,7 37 7,6 15 3,1 
610.- 686 10 2,0 7 1,4 1 0,2 . , . . . . 

NOoO of Boreholes Yieldingih 500 l/h (Those l.nalysed cnly) in Regioo = 490 
These as Percentage ot TQt$l Commenced ( 607) = 81% 
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TAIlLE 4.9.1 DEPrH X YIELD ANALYSIS 

U.'R N,!': J ar.ASS I, 7,M 
i . ~ 

SJB.-RIiI;.IOll LOCATION JUlEA NO. OF B;H's 
KJ,!2 roTlL lJU.LYSED 

" 
.t.. J.'.ngwa N & s; El.dorado/MaI!uadzi, Suri Suri 221 370 326 

I. Co;:'.! s. S@yati T.T.L. 

B K$"oi, I4toko-Mrewa etc. I.C.i~ IS 265 331 .301 
Mtoko T. T.L. . 

roTA!.: 2 .1 roTA!. J:.REA (XrvERED (KJ,!2) ( i.:FPROX. ) 486 i 701 I 627 

I . 
lU.TES OF &JGGESS % . 

;t1 soO l/h +5 000 l/h + 1.5 000 J.jh 

0 P {) P 0 - p 

55 90 21 ,58 3 24 

I -
62 89 24 53 3 7 

Mean 
59 90 23 56 3 16 



Class I (Grani tic Rocks) , MAR/ES Region 7,1.1. 

4.9.1 Introduotion 

Region 7,M consists of mixed Post African and older, and Pliooene 
. and youngel;' Erosim Surfaces. It comprises much of the northern 
part of the country, stretching from the North~eastern border to 
the Wankie area. There are also three smaller areas, ene in the 
No:tth-western tip of the country, and the other two in the lower 
Gwelo and Ndanga areas. 

Two large sub-regions consist of the area from the Eastern border 
to the Gokwe district. They each contain over .300 boreholes, the 
total being 701 J. of which 627 have been analysed. Their total ~a 
is about 486 km':. There are few of no boreholes in Class I in the 
North-~stern portion of the region. Diagram 4.9 and the corresponding 
table give de.tails of the sub-regions~· 

4.9.2 Depth x Yield Distribution and Analysis 

The mean percentage figures for boreholes atta:ining varirus yields in 
Class I rocks :in MAR/ES regions 7, ° and 7.M are displa;yed below for 
the purpose of comparison. 

. Yield Class 
'Observed!Potential) 

; 1 500 l/h + 5 000 l/h + 15 000 l/h 
l?ercenta,g:es . 0 l? ° l? ° l? . 
MAR/Es 56 7,0 59 86 26 4 17 

7,1.1 59 90 23 56 3 16 

The figures illustrate. that there is little difference in the numbers 
of boreholes in these rocks attaining certain yields in the two regims.· 

The comparison of Tables 4.6.2 and 4.9.2 reflects a slight difference 
:in the depths of most of the boreholes yielding 1 500 l/h or more; 
the upper limit:in region 7,0 is around 22,9 m whilst that in region 
7,M is around 30,5 m. ThE; lower limit differs by the same magnitude.' 
This means that most the water in the granitic rocks. in regian 7,M 
is found at a slightly deeper level then in region 7,M. A point to 
note here is. that the percentage of boreholes attaining 1 500 l/h or 
more out of the total number of analysed boreholes is the same (5sM 
for Class I rocks :in the two regions. 

Table 4.9.2. Lithological Class I, MAR/ES Regim 7,11. 
j , 

Depth x Yield Distribution 

YIELD CLASS 

DEl?nI IN'lERVAL + 1 500 l/h + 5 000 llh + 15000 lib 
(M) 

No. of BlH's . % of Total No f. No. % 

° - 7,6 ° 0 0 ° 0 0 
7,6 - 15,2 . 1 0,3 1 0,3 0 0, 

15,2 ,.. 22,9 18 5,0 2 0,6 0 0 
22,9 - . 30,5 44 12,1 14 3,9 0 0 
30,5- 38,t 84 23,1 22 6,1 1 0,3 . 
.38, t - 45,7 63 .1],4 29 8,0 5 1,4 . 
45,7· 5.3,4 67 18,5 28 7,7 3 0,8 
53,4 - 61,0 63 17,4 31 8,5 6 1" 7 
61,0 .. 68 6 2.3 6,3 10 2,8' ,3 '0*8 , 
N·o •. of Bareholes yielding! 1 SOb (Those Anal.ysed Only) in Region = ~ These' as 1?ercent""e hi" 'l'ni:"l ClronmA"n",i! (~~n\ -
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XlJlLE 4.10.1 DEPTH X YIELD iNiLYS!S 

CL.l.sS III, MJ;R/Es 7,M I RI.m OF SUCGE:SS I· I 
+ 

+11) 000 Ilh I . SUB-REGION LO(1~TION i.REt, NO. OF B/H' s = 1 500 l/h +5 000 i/h 
KM2 , 

. TOXlL LNiLYSED 0 "p 0 p 0 P 

D Wankie G.R, (Gwa'!i Area), Sanyati T. T.L. 316 229 142 64 81 13 25 0 0 

-- . 

(KM2) 
Mean 

I TOm.! 1 TOTAL "ffiLi~ OOVERED (iHROX) • 316 229 142 64 81 13 25 0 0 

s 

) 
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4.10 glass III (Sands and Sandstone) MAR!ES Region 7,M • 

. 4.10.1 Introduotion 

As showrt in Diagra/n 4010j there are five sub-regions with a total 
ot 331. boreholes. Onl;y one ot these, D (Q.waai area) has ~nWgh 
boreho,les, and these are scattered over an area ot 316- km. The 
sub-regicn has 229 bereholes,. 142 <of' whioh have been analysed. 
The rest are more than 68,6m. deep and it ia intended, in view ot 
the low suocess figures obtained in regicn 7,0, to evsluate the 
degree of suocess, it any, these have achieved. 

4.10.2 Depth x Yield Distributicn and Analysis 

The figures displa;yed in Table 3.7.1 differ little trom those in 
7,0. The observed peroentages ape higher in region 7,M for the 
first two yield classes, but there is no clear pattern ter the 
potential rates, and in any case differences are smsll. 

It·.r,s noted earlier on that the numbers of boreholes exceeding 
15 000 l/h for this li'thological Glass were insignificant. The same 
applies in regien 7,M where none ot the boreholes analysed attoined 
a yield better than this figure. In the + 5 000 l/h yield class, 
the Observed figures in regions 7,0 and 7,M are ally 12 and 13f.f. 
respect! vely. 

These figures were, of c~se, based only en boreholes drilled 
to a depth of between 61 and 68,6 metres. Table 3.7.2 shows the 
depth/yield distribution down to this level, .'.s in previws cases 
most of the observed bereholes attained the various yields within 
the 30,5 and 61 m depth range. ' 

Table 4.10.2 Li thologicsl G~.ass IIl, MAR/ES Reizicn 7,M: 
i , 

Depth x Yield Distribution 

YIELD Gi.,,,SS 

DEPTH INTERVAL ;t 1 500 lih + 5000 l/h +15 000 1& 
(M) 

No.of BlH's % of Total No. % No, % 

° - 7,6 0 0 ° 0 ° ° 7,6 - 15,2 0 0 ° ° ° 0 
15,2 - 22,9 1 1 ,1 , 0 ° ° 0 
22,9 - 30,3 8 8,8 1 1 ,1 0 0 
30,5' - 38,1 16 17,6 3 3,3 ° 0 
38,1 - 45,7 16 17,6 4 4,4 0 0 
45,7 - 53.4 13 14,3 2 2,2 0 0 
53,4 - 61,0 27 29,7 6 6 6 ° 0 , 
61,0 - 68,6 10 11,0 2 2,2 0 0 

No. of BOreholes Yielding ~ 1 500 l/h (Those analysed only)in Region =;~ 
These as Percentage ot ~Total Ganmenced ( 142L . =' 6 

The investigation of:the prcportien ot bcreholes drilled to greater depths 
and' attaining the specified yield resulted from the fact that sands and 
sandstcnes were not yielding higher quanti ties at shallower levels. 
These rocks are usual~ high- ~ permesble and pcrrus and would therefore be 
expected to produce higher yields. There -:rus~. possibility that high 
yields. would be attaine'd at greater depths. The distril>ution results 
are iUustrated on Table 4.1 ° .3. / 
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Of the 87 boreholes which exceeded 68,6 m, 4f" representing 5::J}'£ of the total, 
attained yields of 1 500 Ilh or better. A point of interest is that ene 
borehole which was drilled to a depth of 230 m. produced only 900 l/h. 
In order to determine whether or not the optimum depth range for Class III 
rocks is greater(:l.e,ut deeper levels) than that in other rocks (and SO 

determine whether or not Table 4,19.2 is misleading), the following Table 
was com;r.i.led. It shows the numbers of the boreholes which equelled or 
exceeded 1 500 l/h in the Class by depth interval. 

Class 1. MiJt/ES Region 7,M. 

Extended Depth x Yield Distribution. 

YIELD CLASS 

DEl?TH INTERVJ.L + 1 ~OO loli~. + '5 000 lIh 1'3 000 l/h + 
(M) 

No.of B/H"s' .% of Total No. % No. % 

0 - 7,6 0 0 0 0 0 0 
7,6 - 15,2 0 0 0 0 0 0 

15,2 - 22,9 1 0,7 0 0 0 0 
22,9 - 30,5 7 5,1 1 0,7 0 0 
30,5 - 38,1 13 9,5 3 2,2 0 0 
38,1 - 45,7 12 8,8 4- 2,9 0 0 
45,7 - 53,4 11 8,0 2 1,5 0 0 
53,4 - 61 iO 21 15,3 6 4,4 0 0 
61,0 - 68,6 8 5,8 2 1 ,5 0 0 
68,6 - 76,2 14 10,2 3 2,2 0 0 
76,2 - 83,8 8 3,8 1 0,7 0 0 
83,8 - ;1,4 6 4,4 0 0 0 0 
91 ,4- - 99,1 5 3,6 2 1,5 0 0 
99,1 - 106,7 3 2,2 0 0 0 0 

106,7 - 114.3 1 0,7 0 0 0 0 
114,3 - 1 21 ,9 1 0,7 0 0 0 0 
121,9 - 129,5 2 1 ,5 1 0,7 0 0 
129,5 - 137,2 1 0,7 0 0 0 0 
137,2 - 144,8 1 0,7 1 0,7 0 0 
144,8 - 152,1, 3 2,2 1 0,7 1 0,7 
152,4- - 160,0 1 0,7 0 0 0 0 

No. of Boreholes Yielding + = 1 500 l/h in Region = 137 
These as Fercentage of Total in Sub-Region (229) = 60'/0 

-
It is clear that there is no direct relationship between depth and yield, 
In the low yield class, the lower depth limit does not lie between 61 and 
68,6 metres, but between 76 and 83,8 m. However, a general decline in 
numbers of boreholes is noted beyond 106,7 metres, Most holes are between 
53,4 and 76,2 m. deep. 

The majority of thase boreholes which yielded more than 5 000 I/h lie 
between 30-,5 and 99,1 m. It must nevertheless be noted that good yields 
have been 'obtained in comp'Ortltively recently drillecii borclloles in some areas • 

. '. ~ .... ..,. • : .. k"' 

, 
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UELE 4.11.1 DEPTH X YIELD DiALYSIS. 

CLilSS v, Mt':RjES. 7,M I Ri.TES OF SUCCESS 7~ 

SUB-REGION WCl,TION i.:iIEL ,NO. OF B11r s :!: 1 390 l1'h t5 000 l/h +1'i 000 l/h 
}iM2 TOTiL LNJJXSED 0 P 0 P 0 P 

A Dome>., f..ngwe>. N; etc. I. C.L I s 176 273 212 69 90 34 65 13 37 1 

. 

C JJlgwe>. S; etc. I. C.l, I s. Sanyati T. T,L. 118 225 178 67 88 28 57 14 35 

1 
lOTJL iillE.{. COVERED (}iM2) (HTROX.) 

Mean I 14 lOTJL: 2 294 498 390 68 89 31 61 36 

'-. 
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Class V (Mid...;t>r.eCwnbrian Rocks) Mf.R/ES ReH:!.cn 7.M. 
; - . 

.. 
4.11.1 Introduction 

This Class, which has not been encountered in earlier sections, 
consists of a number of rccks, mainly the argillacecus types, 
dolomite and limestone, shal es Md CJ)lartzi tes and orthoquartzi tea 
of the Lomagundi and Umkondo systems (see p. 2 for details). 

Diagram 4.11 shOWs that this Class has six sub-regions in MAR,/Es 
Region 7,M. Two of these, A and C, comprising mainly of the Doma 
and l.:£lg.'a I.C.l:' s, extend over an erea of 294 km2 Md contein sane 
498 boreholes, 390 of which have been investigated. 

4.11.2 Depth x Yield Distribution and J,nalysia. 

Table 4.11.1 shOWs that 68% of the boreholes {jfilled had yields of 
1 500 l/h or better. The observed figures are higher than those 
for Class I rocks and exceed those for Class III rocks in the same 
region. The table below sha.vs that the mean observed and potential 
figures for Mid-PreCambrian rocks compare with those for granitic 
rocks in region 9,0 wi th its higher mean annual rainfall. 

Yield ClMS ;; 1 500 l/h + 5 000 l/h + 15 000 llh 
Rates of Success (Observe.J/.Potential)% ° P ° P O· P 

MAR/ES 9,0 ~I~ 60 90 25 59 3 12 
7,M V 68 89 31 61 14 

In fact, the figures for Class V region 7,M . are en the Whole better 
than those for region 9,0, and are second only to those of the Early 
PreCambr1an rocks in region 9,0. The impressien given is that 
Class V rocks constitute fairly good aquifers. 

It is desirable to note if there is any difference in the depths to 
which most of the observed boreholes were drilled. Previous 
investigation has sO far shown that the optimum depth range is much 
the same in most rocks, with the exc""ption of sands and sandstones. 
Table 4.11.2 gives the depth/yield distribution. 

Table 4.11.2 L1 thological Class V! Mi!Rlf;S Region 7,M, 

De-pth x Yield Distribution 

YIELD CIJ.SS 

DEPTH INTERViL + 1 5000 l/h 
I 

+ 5000 llh +15 000 l/h , 
(M) -

No. of BlEs I % of Total i No. % No. % 

° - 7,6 ° ° 
i 

° ° ° ° 7,6 - 15,2 1 0,4 I 1 0,4 0 ° 15,2 - 22,9 4 1 ,5 ° ° ° ° 

36 

22,9 - 30,5 14 5,3 3 1 ,1 1 0,4 
30,5 - 38 ,1 23 8,6 6 2,3 ° 0, 
38,1 - 45,7 36 13,5 17 6,4 5 1,9 
45,7 - 53,4 91 34,2 43 16 j 2 18 6,8 
53,4 - 61,0 64 24,1 32 12,0 17 6,4 
61,0 - 68,6 33 12,4 19 7,1 11 +-,1 . 

No. of Boreholes 'Yielding ;!; 1 500 Ilh in RegiC!l (Those i;nslysed enly) = 266 
These IOS Percentage of Total in Sub-Region (290)' . =68% 
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The upper limit for the first two yield classes is between 38,1 and 
45,7 whilst that for the high yield class is oetween 45,7 and 53,4 m. 
The overall decline in the numbers of boreholes ,beyond 61,0 is not v<:Jry 
pronounced, especially in the higher yield classes. This, together 
wi th the fact that in limestone and dolomite for expmple, water is 
often eble to percolate to great depths, indicatc.s that considerGble 
yields may be obtained in perticular locations if wells &re drilled 
beyond 68,6 m. However, it is known that these formations have low 
permeabilities. Water could only perculate along solution channels. 
Bareholes ;-<'(Juld have to penetrate such cavernous rocks below the 
general water level of the area to produce large amounts of water. 

• 
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T.iJlLE 4.1 2.1 DEPTH X YIELD J.Nl.LYSIS 

! • 
MJili/ES R.t:'TES % 

, 
GLi~SS VI, 7,M OF SJCCE:SS ~ , 

+ 
+ 15000 Itn; SUB-REGION LOC/.TION iillEI' NO. OF BM's - 1590 Ill< +5000 l/h 

KM2 
, 

TOTJL LNILYSED 0 P 0 P 0 P 
i 
l 
1 

je Dana, Keroi, i:.ngwa N & S; Eldorado-:M<\quadzi, 198 224 213 65 90 23 43 
I 

2 3 
Umsweswe I. C.le' s. Sanyati Tt T.L. 

-

(KJv!2) (J'PPROX.) 
Mean -

TOT./l.L: 1 TOT1L iiliEi. COVERED 198 224 I 213 65 90 23 43 2 3 
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4.12 Class VI.· (Early PreCambrian Rocks). MAR/ES Regien 7.M. 

4.12.1 Introductien 

Although there are four sub-regions in this Class in region 7,M, 
all widely separated, cnly one, A, has over 200 boreholes. (See 
Diagram 4.12). The sub-region covers some 198 km2 and is m!dnly 
comprised of the )Caroi, Angwa and Umsweswe I. C.p. f s. There are 
224 boreholes( 213 of which constitute the sample for the analysis 
(Table 4.12.1). . 

4.12.2 Depth x Yield Distribution and Analysis • 

. It has been noted that in regions 9,0 and 7,0, Class VI rooks 
are better yielders than Class I rocks. This trend is not 
repeated in region 7,M, where the reverse is true. 

Another point is that in region 7,M, the proportions of boreholes 
attaining 1 500 l/h or mere in Class VI are lower'than those in 
Class V rocks, indicating that, given the same conditions, the 
latter are better yielding. . 

Table 4.12.2 gives the depth x yield distribution for the observed 
boreholes. 

Table 4.12.2 Li thological Class VI. M}.R/ES Regien 7.M 

Depth x Yield Distributicn , 

YIELD CLASS 

DEPTH INTERVI.L ~ 1 500 l/t t5 000 l/h + 1'i 000 lIh 
(M) 

No.of Bms % of Total No. % No. % 

° - 0,6 ° 0 0 0 0 ° 7,6 - 1h2 ° ° 0 ° 0 ° 15,2 - 22,9 1 0,7 1 0,7 1 0,7 
22,9 - 30,5 10 7,1 4 2,9 1 0,7 
30,5 - 38,1 36 25,7 11 7,9 1 0,7 
38,1 - 43,7 35 25,0 13 9,3 1 0,7 
45,7 - 53,4 32 22,9 12 8,6 1 0,7 
53,4 - 61,0 15 10,7 6 4,3 0 0 
61,0 - 68,6 11 7,9 2 f ,4 0 0 

No. of Bareholes Yielding ~ 1 500 l/h (Those Analysedl cnly) 
These as Percentage of Total Commenoed (2.13) 

in Region = 140 
=66% 

The depth range is similar to that of borehol.es in other classes 
and regions. There is ene borehole in each interval from 15,2 to 53.4m. 
in the high yield class, and there is a deoline in all yield classes 
between 53,4 and 61,0 m. which decline is oharaeteriatio of this 
rock type in the other regions so fer examined. 
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TiillLE 4.13.1 DEPTH X YIELD iJUJLYSIS. 

CLASS IH, M.bR/ES 7,Y I RATES OF SUCCESS 1 

/" 

I l.RE1' 
+ 

SUB-REGIQI LOCl.TION NO. OF B/fl8S - 1 ')00 l/h + ') 000 l/h +1 'i 000 lit), 

KM2 IDTIL LN;LYSED 0 P 0 P 0 P 

B Sebungwe, Gokwe T.T.L' s 221 190 134- 75 85 25 42 0 0 

--. 
Mean 

IDTiJL: 1 IDTi.L i.REA OOVERED (KM2) (.LPP"(()X. ) 221 190 134- 75 85 25 42 0 0 I 
--_ .. _--- -- '----. 

~ 

. ..,-
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4-.13 Class III. (Sands and Sandstone). MAR/ES Region. 7.Y. 

4-.13.1 Introduction. 

MAR/ES Region 7,Y consists of one main section stretching East-West 
along the Northern border, and two minor areas, one in the extreme 
North-east part of the country and the other in the South-east. 
Erosion surface region 7,Y is relatively young, consisting of 
surfaoes of Pliocene and younger age. 

Th", region has boreholes in all Classes, but only in Class III 
are there enough listed to warrant stucJ.y. This Class has four 
sub-regions and of these, only B has been examined. Although it 
has only 190 boreholes (134- analysed) scattered over an area of 
221 km2 (see relevant m~p and table), it has been studied beoause 
it is the ohly sample available for this region. 

4-.13.2 Depth x Yield Distribution and Analysis 

Sinoe only one sub-region in one Class has been analysed, ~.nd it 
has a relatively low number of boreholes, the reliability of the 
analysis cannot be olearly established. 

Table 4-.13.1 shows that the observed and potential figures are 
fairly high in the low yield class but low in the next class, 
although in both olasses they are higher than those for the seIDe 
lithological Class,in region 7,M and 7,0. No boreholes exceeded 
15 000 l/h. 

The following table gives the depth/yield distribution·for boreholes 
down to 68,6 m and oan be compared with Table 4-.10.2. 

Table 4.13.2 Li thological Class In MAR/ES Region 7.M. 

Depth x Yie]'9,.;Qist~ibution 

YIELD CLASS 

. DEPTH INTERVAL + 1 soo Ilh + 'i 000 I/h + 1'5 000 lib. 
(M) 

No.of B/Hs % of Total No. % No. '% 

° - 7,6 0 ° ° ° ° 0 
7,6- 1 5,2 ° ° ° ° 0 ° 15,2 - 22,9 2 2,0 1 1,0 ° ° 22,9 - 30,5 8 8,0 2 2,0 ° ° 30,5 - 38,1 17 17,0 9 9,0 ° ° 38,1- 4-5,7 22 22,0 5 5,0 ° ° 4-5,7 - 53,4- 22 22,0 8 8,0 ° ° 53,4- - 61,0 17 17,0 5 5,0 ° ° 61,0 - 68,6 12 12,0 4- 4-,0 ° ° 

No. of Boreholes Yielding ~ 1 500 l/h in R"gion (Those lJl1alysed only) = 100 
These as Percentage of Total in Sub-Region (134-) = 7'3% 
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The optimum depth range for the two yield classes is similsr 
to thet in region 7,0, i.e. 30,5 to 61,0 m. The proportion of observed 
boreholes in these yield classes to the total commenced is better in 
7,Y (7s;io) than in 7,M (6~~), but the signif'1c8!laeof this dif'ference 
is not clear. 

In order to ascertain whether or not the depth/yield pattern produced 
in these rocks in region 7,M is chsracteristic, the distribution of 
boreholes more than 68,6 m. deep in region 7,Y was examined and the 
following is a summary of the results. Out of the 56 boreholes:-

I 

(i) 29 failed to attain 1 500 l,Ih 
(ll) 23 produced between 1 500 and 5 000 l,Ih 
(iU) Frur bettered 5·000 l/h 
(iv) N one attained a yield better than 15 000 l,Ih. 

The results show a n pattern similar to that dis~ed by these 
rocks in MllR/Es region 7,M. 
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l!) 
l!) 

CLi,sS I, 

I SUIHlEGION 

A 

B 

lOTJ'L; 2 

-
T.ABLE 4.14.1 DEPTH x YIELD i.NfLYSIS 

Mf.R/Es 5,0 I 
LOCnION. .t.lREi~ 

KM2 

Nyamandhlovu;Umgusa, Khami L & U; Inyati, 
Figtree, Matopos N. I.C.l! s. Nata, 154 
Maitengwe T.T.L! s. Samenani J.J...P.,i-e 

Gwanda, Matopos S; Umshandige I. C.:.' s. 
Insiza "'.P.l •• /T. T.L., Radi tladi, Mphoengs, 272 
Shashani etc. T. T.L t s. 

lOUL l.REA OOVERED (KM2) (J.PPROX.) 426 

NO. OF B/H'S 

lOT1L ;.NILYSED 

324 295 

287 275 

611 I 570 
-_._-_.-

Rl.T.ES OF SUCCESS 
/ 

;.. 

~ 1 ')00 lLh +50001/h +150001/h 

0 p 0 p 0 P 

, 
I 

39 69 11 22 0 1 I 
! 

34 60 11 29 1 4 

Mean 
37 65 11 26 1 .3 
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Class I. (Granitic Rocks). MAR/ES Region 5.0. 

4-.14-.1 Introduction 

The msin portion of region 5,0 lies in th~ South-western part 
of the country and a smaller part is to the East of it. The 
Erosion surfaces are Post African and older and the mean annual 
rsinfall is between 4-00 and 600 mm. 

There are boreholes in all Classes except Class IV. Class I 
has three sub-regims and two, A and B, have been investigated. 
These consist of the Nyamandhlovu, Gwanda, Matopos and other 
I.C.A's. (See Table 4-.14-.1). They cover an area of sane 4-2.6 km2 
and contain 611 boreholes, of which 570 have been analysed. 

4-.14.2 Depth x Yield Distribution and Analysis 

Table 4-.14-.1 shows that the percentages of boreholes giving the 
specified yields in this Class in regim 5,0 are comparatively lcm. 
Nevertheless, there are boreholes in all the yield classes • 

.il study of the depth/yield distribution as given in Table 4.14.2 
shows that most of the boreholes lie between 22,9 and 53,4- m. 
which range is simil8r to that for most rocks in the various regions. 

Table 4.1 4.2 Li thological Class I! MAR/ES Region 5,0 

Depth x Yield Distribution 

YIELD CLASS 

DEPTH INTERVAL + 1 SOO 1 h + 5 000 lIh + 15 000 lIh 

No.of B/Hs % of Total No. % , No. j[ , 
0 - 7,6 0 0 0 0 0 0 
7,6 - 15,2 0 0 0 0 0 0 

15,2 - 22,6 8 3,8 2 1 ,0 0 0 
22,9 - 30,5 41 19,7 16 7,7 0 0 
30,5 - 38,1 64- 30,8 16 7,7 1 0,5 
38,1 - 45,7 45 21,6 13 6,3 2 1,0 
4-5,7 - 53,5 31 14,9 7 3,4- 0 0 
53,4 - 61,0 13 6,3 7 3,4- 1 0,5 
61,0 - 68,6 6 2,9 1 0,5 0 0 

No. of Borehales Yielding ~ 1 500 l/h'in Region (or sub-region) = 208 
of Total in Sub-Region {2zol These as Percentag!! = ~6;s 

A point to note is that the percentage of' the observed boreholes 
to the total number canmenced is low (,36/;); most of the boreholes 
drilled were either completely dry or failed to strike sufficient 
water. This is COnfirmed. on maps of boreholes drilled in the area. 
(See work in the Nyamandhlovu area). Pn unusual feafure revealed 
on such maps is that in some cases, boreholes giving fairly high 
yields were si ted qui te near dry boreholcs. 
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TiJ3LE 4. 15.1 DEPl'H X YIELD ANi.LYSIS. 
, ) 

CL.b.sS Ill, M1JtjES 5,0 I RLTES OF SUCCESS % I 
" 

+ ! , 
SUB-REGION LOCATION ,\RE.:, NO. OF B/H's - 1 ')00 lis + ') 000 I/h +1'iOOOlJh 

KM2 'IDT.lL LNiLYSED 0 P 0 l' 0 P 

i~ Khami L. & U; Nyamandhlovu;tmgusa, Umgusa U; 110 218 156 55 80 10 23 2 5 
I.C." , s. M&iJtengwe, Nata, Gwaai T. T.L' s/J:P" 

'IDTJ.L: 1 TOTi.L J.REi~ COVERED (KIII2) (lJ'PROX.) 110 218 156 
Mean 

55 80 10 23 2 5 
\R --~----~-~~-- - ~ --_ .. _---- --- -----.-.-~-----~-
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4.15 Class Ill. (Sands and Sc,ndstone). Miffi/Es Region 5,0. 

4.15.1 Introduction 

There are only two SUb-regions in this Class and cnly 1'. is considered. 
It ccntains 218 boreholes, 156 of which have been analysed. The 
sub-regicn covers an area of 110 km2 and is comprised of a number of 
I. C.A' s (notably Nyamandhlovu and Umgusa) and nearby T.T.Lt s. 
Diagram 4.15. and the related Table give the relevant informaticn 
CI:l. the sub-regicn. 

4.15.2 Depth x Yield Distributicn and Analysis 

Table 4.15.1 shows thut 5~ of the analysed boreholes attained yields 
of 1 500 1/h or more. .According to the analytical Sheets, this 
figure could be ruised to 80/, if the toreholes which failed to attain 
1 500 1/h Vlere deepened until they did. 

The corresponding figures in the next yield' class are 10 and 23/' 
whilst those for the + 15 000 l/h yi"ld class are 2 and 51~. These 
compare favoorably wi th those for Class I rocks. l?revicus observatioos 
in the MioR/ES regions with higher rainfall showed that granitic rocks 
guve better results than sands and sandstone, but this is not repeated 
in M,AR/ES 5,0. 

An examination of the depth/y:!.eld distribution reveals a puttern 
similar to that for these rocks in other regicns (See Table 4.15.2). 
In the high yield class the three boreholes are between 45,7 and 
61 ,Om. deep. 

Table 5.15.2 1i thological Class Ill. MMl,ljj;S Region 5,0 

Depth x Yield Distribution. 

YIELD CLilSS 

DEl?TH INTERVl'L + 1 500 l/h + 5000llh 1'>000 lIh + 
(M) 

of BIRs 
, 

No. ;' of Total No. 1, No. fo 
o - 7,~ 0 0 0 0 0 0 

'7,6 - 15,2 0 0 0 0 0 0 
15,2 - 22,9 1 1,2 0 0 0 0 
22,9 - 30,5 10 11,6 2 2,3 0 0 
30,5 - 38,1 14 16,3 1 1,2 0 0 
38,1 - 45,7 I. 16 18,6 1 1,2 0 0 
45,7 - 53,4 23 25,6 4 4,} 1 1,2 
53,4 - 61,0 19 19,8 8 9;3 2 2.3 
61 ,0.- 68,6 6 7,0 0 0 0 0 

No. of Boreholes Yielding ~ 1 500 l/h (Those Jlnalysed onl;y') = 86 
These as l?ercen t~e of Total Commenced ( 1 58) = 5;;;: 

A point to note is the low number ~:It boreholes in the high yield 
class. A compariscn of this and thi:-ee othat' tables shGl\'{s thut 
only in regions 7,0 and 5,0 are thlJre boreholes which have yields 
greater then 15 000 l/h. 
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ClLiiSS VI, 

SUB-REGION 

1 .. 

TOTlIL: 1 
---- -- ---

" 

'" 

T.iJ3LE 4.1 6 .1 DEPTH X YIELD ANi.LYSIS 

MLR/Es 5,0 I 
LOCATION . .tiliE,~ NO. OF BAI' s 

KM2 TOTJ.L J..Nl.LYSED 

Nyamandhlovujumgusa U; Khsmi U; Figtree, 
Matopos N &, S; UmShandige etc. I. C.,\, s 426 258 230 
Semokwe etc. T. T.L' s - --

-
TOTl.L J'J/EJ. COVERED (KM2) (J.PPROX.) 426 258 230 

- - _._---_ .. - ---'-----

. -.- .. 
RP.TES OF SUCCESS jS 

+ 
= 1 'iOO lLh + 5 000 l/h + 15 000 11h 

0 12 0 12 0 12 i 
" 
, 
, 

64 - 93 34 66 5 24 .l 
I 

Mean -(. 
; 

64 93 34 66 5 2/.., ~ 

~-
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·4~16 Class VI. (Early PreCambriW Rocks),. MJ.R/E,S Regicn 5,0. 

4.16.1 !nt~odUotion 

This class of rocks is found in parts of the Nyamandhlovu/Umgusa, 
Matopos and other I. C.11 I S and T. T.LI s in the weatern part of the 
ocuntry. As shQ\'ll1 on Diagram 4,16. ,.nd.:hble'4.1'6.1, there are two ~b-regions 
but only the larger one, '\, covering an area of approximately 426 km 
and containing 258 boreholes (230 analysed) has been investigated. 

4.16.2 Depth x Yield Distribution and Analysis. 

As illustrat,~d in the table below, Class VI rocks, under the seme 
reinfall end erosion/surfaoe conditions, give comparatively better 
yields than other rocks. The figures ,given here represent the 
observed results for boreholes in the three yield classes for three 
types Of rocks in r"gian 5,0. 

Tabie 4.16.2. 

LITHOWGICAL 
CLJ\SS 

I 
III 
VI 

/- R-tcs for :3oreholes ettnining V&rious Yields 
for Three Rock Types in Region 5,0. 

YIELD CIJ.SS 
+ 1 500 llh 5000 Jlh 15000 l/h +, + 

37l 117', 1% 
55/ 1<Y~ 2% 
64f, 34% 9; 

The pattern shown above is similar to that found in the higher rai:n£all 
regions 9,0, 7,0, 7,111 ond 7,Y. 

Table 4.16.3. Litholoeicol Class VI, MlR/E,S Region 5,0 

Depth x Yield Distribution 

YIELD CIJ,SS 

DEPTH !NTERVIL + 1 ~OO llh + 'i 000 llh 1 'i 000 .l/h = + 
(M} 

No of BMs I'i of Total No. % No 10 

° - 7,~ ° 0 ° 0 ° 0 
7.-(' ~ .. 15,2 2 1,3 1 0,7 ° ° 115,2 - 22,9 4 2,7 3 ! 2,0 2 1,3 

22,9 - 30.5 18 12,1 11 7,4 ° 0 
·30,5 -,38,1 24 16,1 17 11,4 3 2,0 

38,1 - 45.7 27 - 18,1 12- 8,1 1 0,7 
45,7 ':'·53.4 31 20,8 13 8,7 ° 0 
53.4 - 60,.1 35 23,5 17 11,4 3 2,0 
61,0 0 68,6 8 5,4 4 2,7 2 1,3 

No. of' Boreh,oles Yielding ;t 1 500 llh (Those J:nolysed only) = 149 
These all Pe;!:centage of Total 'Commenced (220) - 6~; 

The depth range for most boreholes in the first twQ yie1.d cJlasses 
is from 22,9 to 61,0 m. wh:l:lst that for the high yield class is 
f'ran aramd 15,2 m. to 68,6 m. These limits are quite silDilar to 
those for these rocks in the other /{u;R/Es regions. 
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CLASS I MAR/ES REGION 5,M 
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TABLE 4.17.1 DEPTH X YIELD INi.LYSIS 

MJi.ll/Es 5,M \ . 

:WCLTION ;J.RE[, 
J(M2 

Gwanda I.C.l .• Semokwe, Mombale, Prospect, 
Gwanda T.TcL/i;'.£:.J~; Belingwe T.T.L.'s 96 

mT.,L AlE ... COVERlill (K!.I2) (l;F?hOX. ) 96 

-

NO. OF B/H's 

mTl.L i.NfUSED 

200 1~ 7 

200 187 

• RLTES OF SUCCESS ;, I 
+ ! 
- 1 '500 l/h + 'i 000 l/h + 15 000 l/h 

0 P 0 P 0 P 

4i 60 11 19 0 0 

Mean 
41 60 11 19 0 0 

I 
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/' 

Class I, (Granitic Rocks) MARIES 5,M. 

4.17.1 Introduction 

Region 5,M consists ofa single narrow area in the south-western 
part of the country (Gwande. Dis;trict) • Its total area is only 
about 96 km2, and it has not been split into sub-regions but treated 
as a whole. The, designation of I A'to the region on the diagram 
and tables is in anticipation of other s1.lb-regions being added as 
more boreholes are drilled in the !lI'ea. 

There are some boreholes drilled in Classes I, V, VI and VII, but 
only in Class I was there en e.dequate number of boreholes listed 
to allow an enalysis to be made. This class contains 200 boreholes, 
of which 187 have been analysed. 

4.17.2 Depth x Yield Distribution and .Analysis 

Table 4.17.1 gives the results of the enalysis. Of the 187 
boreholes analysed, 41% attained yields of 1 500 l;b. and higher 
and 11% yielded amounts greater than 5 000 l/h. No boreholes 
exceeded 15 000 l;b.. The Observed and potential figures are the 
lowest recorded for granitic rocks in all the MAR/Es regions. 

An examination of the depth distribution reveals that the depth 
range for most of those boreholes which equalled or exceeded 
1 500 l/h is between 22,9 and 53,4 m. The range is narrower 
in the higher yield class (22,9 to 45,7 m.) 

Table 4.17.2 Li thologicru. Class I, MARIES Region 5,M 

Depth x Yield Distribution 

YIELD GLASS 

DEPTH INTERVAL ~ 1 500 l/h + 5 000 l/h + 15 000 l/h 
(M) 

No. of BM's 5& of Totals 0 P 0 P 

0 - 7,6 0 0 0 0 0 0 
7,6 - 15,2 1 1,3 1 1,3 0 0 

15,2 - 22,9 10 13,2 3 3,9 0 0 
22,9 - 30,5 18 23,7 4 5,3 0 0 
30,5 - 38,1 19 25,0 6 7,9 0 0 
38,1 - 45,7 14 .18,4 5 6,6 0 0 
45,7 - 53,4 12 15,8 0 0 0 0 
53,4 - 61,0 2 2,6 1 1 ,3 0 0 
61,0 - 68,6 0 0 0 0 0 0 

No. of Boreholes Yielding + 
1 500 l/h (zho~i ./l.nelysed only) 76 = " . These as PercentOQ6 of Total Commenced 18~ = 41% 

One borehole which yielded over 5 000 l;b. was drilled to a 
depth of 15,2 m,. a comparatively shallcm level for most rocks. 
No holes exceeded 15 000 l;b. and this includes the 13 which 
were drilled to depths greater then 68,6 m. 
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NOTES 

CLASS I MAR/ES REGION 5,Y 
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TOTAL: 2 

TABLE 4.18.1 PEPTH X YIELD l.NilLYSIS 

M.iill/ES 5,Y I 
LOG..cTION J.RE!. NO. OF Bm's 

KM2 'IOTj~ iN:LYSED 

Sabi Valley, Mid-Sabi etc. 1. C..!. f s ~03 239 222 
Ndanga T.T.L. 

Chiredzi, Nuanetsi I. C.P f s 235 :231 168 

TOT,.L LREi. OOVERED (KM2) (LPPROX.) .. 338 470 390 

Rl,TES OF SUCCESS % 
1 + 

= 1 500 l/h + ~ 000 lLb + 1'i 000 lih 

0 P 0 P 0 P 

42 84 10 16 1 2 

33 65 11 22 2 2 

Mean 
38 75 11 19 2 2 

-
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4.18 Class I. (Granitic Rocks) MAR/ES Region 5,Y, 

4.18.1 Introduction 

Region 5,Y consists of' 1:hree separate areas. The main portion is 
in the Sooth-eastand too smaller ones are in the North-west. There are 
boreholes in all li thological classes, including "Class 'VIII". 
(Alluvium and Dwyka tillite) which is not included in the analysis. 
Only in Classes I and III were there enough boreholes listed to 
permi t analysis. 

Class I has f'oor sub-regions but only C and D, which cover an area 
of' about 338 km2 and have 470 boreholes (390 analysed) are dealt with 
in this section. 

4.18.a Depth x Yield Distribution, and Analysis 

Table 4.18.1 gives the relevant percentage figures f'or observed 
and potential yields. 38f. of' the boreholes analysed attsined yields 
of' 1 500 l/h or better whilst 11% bettered 5 000 J,Ih and z;:; exceeded 
15 000 lih. The calculated potential success rates are 75, 19 and z%. 
fur the three yield classes. These figures compare with those for Class 
I rocks in regions 5,0 and 5,M. For example the observed rates f'or 
the ;j; 1 500 1/11 yield class are: 5,0 - 37%>; 5,M - 41% and 5,Y - 38%. 

Table 4.18.2 shows that the depth range far most of' th~ boreholes 
in the first yield class lie between 22,9 and 53,4 m, which is the 
range common in most other rock types in the various MAR/Es regions. 

Table 4.18.2 Lithological Class I, MJ.R/ES Region 5.Y 

Depth x Yield Distribution 

YJ:EL:Q.. _ qIA:'3S 

DEPTH INTERVAL + 1 500 l/h + 5 000 lIh 15 000 l/ll. + 

No.of' BlHs ~I of' Totel No. t. No. .... s 
0 - 7,6 0 0 0 0 0 0 
7,6 - 15,2 4 2,7 0 0 0 0 

15,2 - 22.~. 7 4,7 2 1,3 0 0 
22,9 - 30,5 20 13,4 9 6,0 1 0,7 
30,5 - 38 ,1 48 32,2 11 7,4 2 1,3 
38,1 -45",7 21 14,1. 5 3,4 0 0 
45,7 - 53,4 25 16,8 11 7,4 2 1,3 
53,4 - 61,0 13 8,7 2 1,3 0 0 
61,0 - 68,6 11 7,4 1 0,7 0 0 
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TABLE 4.19.1 DEPTH X YIELD ANALYSIS 

CLASS Ill, MAR/Es 5,Y I I RATES OF SUCCESS 1--, 

SUB-REGION LOCATION AREL'" NO. OF B/H's + T ./l -;15001h +..2000 lLb. + 11) 000 llh 
KM2 roTilL :Nl.LYmTI: 0 P 0 P 0 P 

B Wankie G.R., Gwaai T. TcL/lP;." Mai tengwe T. T.L. 154- 210 143 62 81 6 8 0 0 

TOTI.L :<RL~. COVERED (KM 2) 210 I 143 
Mean 

TOT.J'.L: 1 (:,ppROX. ) 154- 62 81 6 8 0 0 -
R 



4.19 Class ItI;, (Sands and Sandstone). MAR/ES Regien 5.Y. 

I 

4.19.1 Introdu9tien 

There are four areas of Class III rocks where borehol.es have been 
drilled. These areas are shc.vn en diagram 4.19. They are widely 
scattered, A being in the extreme North-west and D being in the 
extreme South-east of the oountry. Sub-regiq:n B comprises parts of 
the ltankie Game Reserve and the Gwaa1 and Maitehgwe T. T.L I s, an area 
of some 154 km2• Out of the 210 bcrehol.es listed in this sub-region, 
143 were analysed. 

4.19.2 Depth x Yield Distribution and Analysis 

Althcugh there is a slight difference in the amOUnts of rainfall 
between the South-eastern and the North-western parts of region 
5 ,Y, the results derived f'ran B should ref'lect those which might be 
obtained in the other parts of the region, if there were enough 
borehales: listed for those parts. 

As shown in Table 4.19.1, 62;% of the borehol.ea ~11led gave yields 
of 1 500 1/h or better. This could be raised to- 81%, according to 
calculations made. These figpres are higher ~8n thoss' for Class III 
rocks in regicn 5,0 (55 and 86%), and are not much lower than those 
far the same rocks in the higher rainfsll rag!, ens 7, M and 7, Y ; in 
fact, the observed fi~ in.regicn 5,Y is slightJ.y higher than that 
for the rooks in regien 7,Q. There is a substantial drop in the 
percentage of boreholes with yields greater than 5 000 l/h and, as 
is the case in these rooks in other regions, few or no bat'eholes 
attained yields greater than 15 000 l/h. 

The depth/yield distri1:;uticn in the I1 5CO l/h yield alass is somewhat 
different from thos~ previously encountered in ciass III rocks in other 
regions in that' the: bareholes are, evenly spread in the intervals 
between 22,9 end 68,6 m. whereas in other rocke·'lnost bareholes' WfIl'e 
found in a narrower depth range. 

Table 4.19.? Lithologicsl Class HI, MAR/ES Region 5.Y 

Dspth x Yield Distributicn 

YIELD CLASS 

DEPTH INTERVAL ;!; 1 'iOO lib. + I) 000 Ifh . +11) 00 Ilh 
(M) 

No.of B/HI s i% of Total. ' No .. % No. % 
o - 7,6 0 0 0 0 0 0 
7,6 - 15,2 1 1 ,1 1 1,1 0 0 

15,2 - 22,9 2 2,2 0 0 0 0 
22,9 - 30,5 17 15,7 3 3,4 0 0 
30,5 - 38,1 15 16,9 1 1,1 0 0 
38,1. - 45,7 12 13,5 2 2,2 0 0 
45,7 - 53,4 15 16,9 2 2,2 0 0 
53,4 - '61,0 11 12,4 0 0 0 0 
61,0 - 68,6 16 18,0 0 0 0 0 

No. of Boreholes Yi,..w1Iig I 1 500 l/h (Those Analysed enly) 89 I '" 
These as Pereant!!l;:e '~~otM C"u!J!~d (,ij31 - 6~ 

An ~aminaticri'6f the d±*bution tabl.ea of boreholes which 
exceeded 68,6,m. reveelsii;t rut of the 67bo:t'eholes listed, 37 
attained yields equal to or greaterthan1 5OOl/h and 30 had less 
than this figure. As was also the case with the sands and standstone 
in other regicns, no boreholes attained yields greater than 15 000 l/h'. 
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4.20 Conclusicn: Some Points '.rising from the AneJ.:i::!!~~. 

A number of topics require further siudy before their eff'ects on 
groundwater supplies are fully understood. Certain inferences 
m!l¥ be drawn from the information in foregoing sections and some ot: 
these are presented in this section. iin investigatiCll into the 
water bearing qualities of the various rocks has been avoided here 
since the topic is dealt with in sane detail in Chapter 5. 

Considerable scope exists for the development of groundwaters in 
the ccuntry and this applies to all the Miffi/ES regions and li thological 
classes ccnsidered in the text. Practically a~l rocks will yield 
~ water, but the capacities and percentages of borehcles yialding 
"satisfactory" yields vary greatly as can be seen from tables in ,the 
chapter. 

Generally, the Early PreCambrian rocks show a higher yield potential 
than the younger rocks with the exception per)lapaof the more recent 

, sedimentary rocks such as alluvia sands, Sabi alluvium and certain 
sandstones. This may be E\ reflection of the looger periods over which 
the older rocks have been subjected to earth movements and weathering 
processes. JJ study of core samples and test drilling in specific areas 
shruld to a large extent clarify the issue. 

The higher mean annual rsinfall in region 9,0 favours higher yield 
levels but it is of course the proportion of the ef'f'ective rainfall 
that enters the level of' permanent saturation that is important. 
Di:f':f'erences in the degreeof' fissuring are also important, especially 
in the harder reeks such as schists. 

Rocks in the greater part of' region 7,0 give fu:l;rly consistent yields. 
Although the mean annual rainfall is less than that in reg:j.on 9,0, 
there is not much dif'f'erence in the observed percentages ot boreholes 
striking satisfactory yields. The fact that the ];.rosion surf'aces are 
of' the same age might partly account f'or the small dif'f'erence. 

The fnirly uniform yields in grani t:\Jl rocks \Vi thin the regions suggest 
that the rocks have reacted to vnrirus processes in much the same way, 
nlthough there nre of'ten great dif'f'erences in permeability from one 
place to another. Rates of surface water infiltration, in additl.cn to 
being affected by the extent of reek fracturing, rock type, topography 
and vegetation cover, nre also affected by human activities. 

The lower yield capacities observed in most rocks in regions 5,0, 
5,M and 5,Y m!l¥ be partly a result of' the lower rainfall received, 
but the case of' sands and sandstones in 5,0 giving somewhat better 
resul ts in the high yield clnss than those in regions 7,0, 7,M 
and 7,Ypoints to other factors besides rninf'all being involved. 
The highest yielding boreholes are probably si ted in areas with 
f'avourable f'eatures of' the lithology or relief' such as con tact zones, 
faul t lines or nearby streams. ;,s can be seen f'rom the analytical 
tables sands and sandstones gave comparativeJ,y low results even men 
holes were drilled to great depths. Reasons for this are not 
completely clear. 

11. point to note is that in most reeks in the various MAR/ES regims, 
the depths of' the majority of' boreholes which struck ,yeidls ,.above a 
cetain level lie within El similar range" and this shows that th~ 
are depths above and below whim supplies decline. 

I 
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So fer a depth versus yield has been done in all MARjEs regions 
except 9,M and 3,Y, where not enough boreholes were listed to 
consti tu te a reasonable sample. The regions shown in the tables 
which follow contain a total of 14 513 bore holes , df which 1 ° 270, 
or 70,fJ/. of the total were used in the analysis, The updated list 
of bOrehole totals from the 1976 and 1952 schedules gives a total 
of 14 694 boreholes (see "Reference \iark I -. Groundwater Bulleting Ill). 
This figure is constantly changing as more boreholes are drilled. 
The effect of this increase will be the development of El more 
quantitative approach to the study of the country's gt"oundwaters. 
Samples for various anal;rses will become l-erger and the addition 
of more sub-regions will permi t studies in areas which have at 
present few or no bcreholes •. 

Finally, the decision to deepen existing holes or develop new 
ones in an erea will depend en a number of factors, including the 
quanti ty and quality of field data available, the use to which the 
water is to be put and the costs involved. Some of the types of 
data required ere. outlined in foregoing paragraphs and in following 
chapters.in the· main Bulletin. 
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. 4.21'. TABLES SUMMARISJNG JNFORMil.TION 1.VAILiJlLE ON REGIONS. SUB-REGIONS 
. i,lID LITHOLOGICfL CIJJ3SES. 3)ME OF WHICH 1.FPEJ.R IN THIS CHlJ?TER. 

N.B.· (a) Sub-Regims represented by capital letters have been 
analysed, whilst those in small l~tters are included 
in order to show the grand totals of boreholes in each 
Cluss. . 

(b) More detailed information m all Classes in all M./\R/Es 
regions is available from the Hydrological Branch. 

TABLE 4.21.1 

~ 
CIl/5 CIl~ - H 

~ /5 ~~ ~~~ H 

CIl~ ! 1'< ~ 
~~ S otij p,,<'Qtj 

. ~~ 0ti3 
:ii~ • .... 

tij g~ . ~"'" ~ 
~~ gf:i--. 

A 156 118 

B 229 260 

C 262 293 

D 301 297 

E 371 362 

F 304 297 

9,0 I G 225 223 

H 200 200 

I 239 233 

J 238 237 

K 298 287 

1 . 17 0 

m 3 0 

n 2 0 

0 61 0 

Total in Class = 2976 
Total l.nalysed (941) = 2807 

9,0 In· a 1 0 

B 4 0 

Total in Class = 5 
Total l.nalysed = Nil 

MilR/Es REGION 9.0 

~ 
CIl/5 ~~ ~ H 

~ ~~ ~0 0 <'Q~~ 
~~ 

·S ! fj~ p,,~ 
~§ oti3tj 

• ;;jM ~t1 tij g~ g~~ 

a 22 0 

9,0 V b 18 0 

c 2 0 

Total in Class = 42 
Total l.nalysed = Nil 

a 26 0 

B 294 283 

9,0 VI C 313 310 

D 266 259 

E 564 561 

f 14 0 

Tot"l in Class = 1477 
Total Lnalysed (96%) = 1413 

a 35 0 

9,0 VII b 3 0 

Total in Class = 38 
Total l.nalysed = NU 

SUMMi.RY 

Grand Total of Bareholes 
in Region = 4538 
Total l.nalysed (9.3%) = 4220 



- 75 -

TABLE 4.21.2 . Miill/Es REGION 9.M 

z 
~~ ~ 

rJl~ 
Z ~~ ~~~ ~ ~ 

~~ §rJl ~ 
il1 

rstil i><iQ 

~~ 
°tiltj 

:iJ~ 
iQ 'i:=j . ..., 
til @ @i:=j~ 

~ 31 0 

9,M I b 57 0 

c 117 0 

d 16 0 
-

Total in Class = 221 . 

Total .'illalysed = Nil 

9,M I II I a I 1 I 0 

Total in Class = 1 
TotaJ. ,\nalysed = Nil 

9,M V a 14 0 

b 33 0 

TotaJ. in Class = 47 
Total lnalysed = Nil 

9,M VIn a 30 0 

b 5 0 

Total in Cll'S6 = 35 
Total, nclysed = Nil 

9,M I VIII ~·I 6 I 0 

TotaJ. in Class = 6 
TotaJ. .Analysed = Nil 

SUMMi.RY 

Grant TotaJ. of Boreholes 
in Region = / 310 
TotaJ. .inaJ.ysed " N 11 



J - 76 -

MJ\R/Es REGION 7,0 

~ 
Ul15 Ul15 
~ H ~ H 

Z ~~ ~ij~ H i=l 0 

;~ ~ 
I 

S~ ""rrl ",,!XI 

°173 °173;::t 
!XI • . .:.; 

i:lifil ti3 @Fi @Fi~ 

,I 297 293 

B 186 180 

c 13 0 

Cl 2 0 

7,0 I E 215 202 

F 261 240 

'G 391 384-

h 19 0 

I 237 230 

J 210 195 

K: 308 292 

L 232 224-
r 4 0 

Tot!Jl in Cless =2375 
Tot!Jl J,nnlzsed (241;) -2240 I 

a 17 0 

7,0 II b 27 0 

c 3 0 

d 1 0 

Tot!Jl in Class = 4-7 
Totnl ,~nalvsed -Nil 

a 17 0 

B 260 175 

7;0 III C 279 194-

D 333 274-

. e 1 0 

f 1 0 

er 2 0 

Total No. of B(eh~fes = 893 
Total J,n!llvsed ~"'!'b; = 64~ , 

.~ ~~ ,~~ 
t;l ~ ~M ~~~ 
SUl ~ 

I UlZ ",,!XI ",,!XI 
~o °Ul 0ti3 0ti3;::t t;l ~~ ~fll 

!XI • . ~ 

8 @Fi @Fi~ 

7,0 'IV I a 3 0 
b 1 0 

Total in Class = 4-
Totnl Inalysed - Nil ' 

a 6 0 
b 1 0 

7,0 V f c 94- 0 
d 3 0 
e 1 0 
f 1 0 

Total in Clo.ss = 106 
Total J\llalysed - Nil 

Il. 22 0 
b 131 0 
C 287 272 
D 354- 355 
e 120 0 

Totnl in Class = 914-
Total J.nalvsed (66%) = 607 

a 1 0 
7,0 VII b 64- 0 

c 9 0 

Total in Class "' 74 
Total ;.nalysed - .Nil 

7,0 IvrIIJ £11 1 1 0 

Totnl in Class 
Total Analvsed 

= 1 
- Nil 

Grnnd Totcil otBareholes 
in Regim '=, 1,414-

l!0tal j',nalyl!llld {79i·) = 3490 

i 



tJ~ ~ 
~ ~ ~~ 

i~ ~~ ! I><~ 
°til 

~~ • 
til ~~ 

A 370 

B 331 

7,M I c 13 

d 61 

e 91 

Total in Class 
Total Analysed (7110) 

a 5 

7,M II b 21 

c 14 

Total in Class 
Total Analysed 

a 4 

7,M III b 60 

c 4 

D 229 

Total in Class 
Total Analysed (4~) 

a 3 
7,M IV b 11 

c 2 

Total in Class 
Total J..nalysed 
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MARlES REGION 7.M 

, 

~~ 

~!~ 
°til~ f-. '" 
@~~ 

326 

301 

0 

0 

0 

= 866 
= 627 

0 

0 

0 

= 40 
= Nil 

0 

0 

0 ! 
142 

= 331 
= 142 

0 

0 

0 

" 16 
= Nil 

. 
~~ ~~ ~ ~ ~~ !!~ Ji ~gj ~ I><rb 
°til ~§l~ 

~§ 
I:Q , 
til @~ ~~~ 

A 273 212 

b 5 0 

7,M V C 225 178 

d 3 0 

e 1 0 

f 1 0 

Total in Class = 528 
Total Analysed = 390 

. 

A 224 213 

b 15 0 

7,M VI c 19 0 

d 3 0 

Total in Class = 261 
Total Analysed (8~~) = 213 

a '10 0 

7,M VII b 2 0 
.-. 

Total in Class = 12 
Total .t.nalysed = Nil 

7,M I" I a I 2 I 0 

Total in Class 
Total i.nalysed 

SUMMJ.RY 

= 2 
= Nil 

Grand Total of Boreholes 
in Region = 2036 
Total l..nalysed (67/0) = 1372 

. .., . 
t. 



( 

8 Ul15 

~ ~~ t3 

~~ ~.~ ~ I%<~ 
°173 

~ • i1!~ ~ 173 @~ 

7,Y I a 5 
B 72 

Total in Class 
Total J,nalysed 

7,Y I II 
la I 5 

I 
Total in Class 
Total Analysed 

a 33 
B 190 

7,Y III c 32 
d 20 

Total in Class 
Total J~nalysed (ll-5%) , 

7,Y IV a 4 
b 16 

Total in Class 
Total ,.nalysed 
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MtR/ES REGION 7,Y 

Ul15 
~ H 

~~~ 
I%<~ 
~i73~ , 
@j::j~ 

0 

0 

= 77 
= Nil 

0 

= 5 
= 0 

. 

0 

134 
0 

0 

= 275 
= 134 

0 

0 

= 20 
= Nil 

~ 
H ~ t!J 

i~ 
;3 

~ ~~. ~ 

173 

It 

7,Y V b 

c 

d 

Total in Class 
Total J.nalysed 

Total in Class 
Total i.nalysed 

a 

7,Y * b 

c 

Total in Class 
Totul /nalysed 

SUMM",RY 

Ul15 
- H 

~~ 
I%<~ 
°8 
• @j::j 

7 

3 
51 

1 

1 

4 
46 

Ul15 
- H 

~~~ 
~~~. 
@~~ 

0 

0 

0 

0 

= 62 
= Nil 

= 2 
= Nil 

0 

0 

0 

= 51 
= Nil 

Grand Totul of' Boreholes 
in Region = 492 
Total !.nalysed (27'/0) = 134 

I 
, : -
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TABLE 4.21.6 MARJES REGION 5.0 

g rJ)~ rJ)~ 
~ ~ R ~ R 

~ ~~ ~c!l 

l~ 
§rJ) ~ :~~ ~ ""~ 

~ 
i1=irJ) ofil °fil~ 
~d 

I:Q 

fil • • <'l 

@1=i @1=i~ 

A 324 295 

5,0 I B 287 275 

0 40 0 

Total in Class = 651 
Total Analysed (56%) = 570 

5,0 II a 73 0 

I 
b 5,0 0 

Total in Class = 78 
Total Analysed = Nil 

5,0 III A 21 q 156 

b 1 0 

Total in Class = 219 
Total Analysed (71%) = 156 

a 5 0 

b 1 0 

5,0 V 0 2 0 

Total in Class = 8 
Total Analysed = Nil 

I 
I 

~ g ~~ ~~ 
~ H ~ ~~ ~~~ § c!l 

""~ rJ) 
~ .~~~ i ~~ Ofil 

~d • 
fil @1=i @1=i~ 

5,0 VI A 258 230 
b 8 0 

Total in Class = 266 
Total Analysed (86%) = 230 

5,0 VII a 
, 

1 0 

b 4 0 

c 1 0 

Total in Class = 6 
Total Analysed = Nil 

5,0 I • I a I 1 I 0 

Total in Class 
Total Analysed 

= 1 
= Nil 

Grand Total of Boreholes 
in RegiOO =1 231 
Total Analysed (45%) ,,556 
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MAR6$S REGION 5;M 

. 
>-l ~~ (Jl~ .. . 
(3 El ~~ ~~~ ~ R 

~~ 
<!> I 

(JlZ 

~ ~~ >=.ffi 
~~ °53~ 
~M P'1 • . -
:>! ~cj 53 ~H=j 01:iz z ~;; 

5,M I I I A I 200 I 187 

Total in Class = 200 
Total Analysed (94;'l» = 187 

5,M I V I a I 3 0 

Total in Class = 3 
Total fillaly sed = Nil 

5,M I VI I a I 23 I 0 

Total in Class = 28 
Total l.nalysed = Nil 

5,M I VII I a I 4 0 

Total in Class = 4 
Total l.nalysed = Nil 

. 

SUMWJIT 

Grond Total of Boreholes 
in Region = 235 
1'otal j,nalysed (8of-) = 187 

• 



• 

• 

T.AELE 4.21.8 
" 

,~ 
~ ~ 

ii ! j81 
t-'l~ &3 

a 

5,! I b 

C 

D 

Total in Class 

CIl~ 
~ij 
1'<IP'l om 
• gi;:j 

3 

4 

239 

231 
, 

Total Analysed (82/.) 

a 14 

5,Y II b 22 

c 1 

d 130 

-"2otnl in C1MS 
Total J~nalysed 

a 17 

5,Y III B 210 

c 3 

d 32 

Total in Class 
Total ,.nalysed (55i~) 

~~ 
~~~ 
1'<IP5 

°m~ 
d~~ 
l"; " 

0 

0 

222 

168 

= 477 
= 390 

0 

0 

0 

0 

= 167 
= Nil 

0 

143 

0 

0 

= 262 
= 143 ' 

5.Y I IV I a I 1 I 0 

Total in Class 
Total Jmalysed 

= 1 
= Nil 
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~' CIl~ ~~ 
l"; ~~ ~!~ ~ g 

fl ~CIl .~ 
~~ °ml:4 H~ J; • di;:j12l t-'lt:3 m gf;i l"; ~ 

a 20 0 

5,! V ·b 2 0 

c 1 0 

d 4 0 

Total in Class = 27 
Totcl. Jlllalysed = Nil 

a 16 0 

5,Y VI b 2 0 

c 1 0 

Total in Class = 19 
Total fnalysed =NU 

5,Y I VII I a [ 4 I 0 

Total in Class 
Total i,nalysed 

5,Y Oil a 

I b 
~4 __ ~ 

Total in Class 
Total i'nalysed 

23 

2 

Grand Total of Boreholes 

= 4 
= Nil 

0 

0 

= 25 
= Nil 

in Region = 979 
Totall..n~sed (32$) = 311 
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MilR/ESREGlDN 3,Y 

~ Ul a Ula 
~ H 

~ - ~ ~<:!l 
~ ~~ :~~ 

~a ;~ ~ rQrQ 

~rn ~i7l~ ~~ ~ oi"i gi"i~ 
I z 

3,Y ! I ! a 158 0 
I I 

Total, in Class = 158 
Total linalysed = Nil 

3,Y I II a , 94 0 

Total in Class = 94 
Total '.nalysed = Nil 

3,Y I III I a I 24 I 0 

Total in Class 
Total i.nalysed 

3,Y IIV le 
I 

Totnl in Class 
Total Jnalysed 

2 I 

Grand Total of Boreholes 

= 24 
= Nil 

0 

= 2 
= Nil 

in Region = 278 
Total'nalysed (On = iUl 
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