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Abstract

One of the charactensiics of the Table Mountain Group (TMG) is the numerous springs issuing

froam Ut

According to the mode of occurrence. three types of springs can be identified. namely

shallme circulating springs. lithology controlled springs and fault controlled springs. The bask
characteristics of the first o spring types are discussed briefly, while the characteristics of the
fault controlled springs are dealt with ire more detail. The mudtitude of springs ermanating [rom
the Table Mountain Group can be considered the reglon’s maost valuable narural asset and showld
be protected from indiscreet groundwater development.

Introduction

The TMG 1s a largely arenaceous rock group, ex-
tending from Cape Town northwards (o beyond Clan
willlam and castwards as lar as Port Ellzabeth, 1t s
of Ordovician to Stlurtan age, and overlies the meta
morphic rocks of the Namibian erathem. viz. the
Malmesbury Group in the west, the Kaaimans and
Kango Groups In the central region around George
and Oudtshoorn and the Gamtoos Group, which
outcrops mainly west of Port Elizabeth. The TMG Is
conformably overlain by the predominantly
argillaceous rocks of the Bokkeveld Group, A prod
uct of the intensive folding which the rocks had
undergone Is the number of scenice fold mounuan
ranges which host numerous geological features
such as folds, faults, fractures, fissures and intri-
cate joint systems. Many of these features give rise
to one of the distinct characteristics of the TMG,
namely the abundance ol springs Issuing from 1.

Springs according to mode of
occurrence

Based on thelr mode of occurrence, the lollowing
spring (ypes have been differentiated:

Shallow circulating springs

The shallow circulating springs seep Irom a network
of joints, small, irregular fractures and from bhed
ding plancs within the TMG. These springs are drain
ing gencrally small subterranean reservoirs, nota
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bly during and following rainy spells. They are gen-
crally low-yvielding. many being seepages only, Their
vields are highly seasonal, and most of them cease
10 exist with the onset of dry weather conditions. In
view of their generally intermittent behaviour, it is
debatable whether many of these springs can in fact
be considered proper springs.

Lithology controlled springs

Lithology controlled springs (Fig. 1) issuc due to the
presence of impeding or impervious layers. Three
types of lithology controlled springs can be ident
fied, namely

Springs issuing from contacts with interbeds

The Cedarberg Formation is the most important and
well-known interbedded shale laver in the TMG and
due to I's relative imperviousness it probably ac-
counts for the bulk of the perennial springs in the
IMG terrain. This shale unit is furthermore hydro-
geologically important as it almost invariably divides
the TMG Into two separate groundwaler systems.,
Saturation of the Peninsula Formation commonly
resulls in the rise of springs on the Peninsula For-
mation/Cedarberg Formation contact at sultable
topographical levels, from where it overflows onto
the Nardouw Subgroup

The following are a few well-known Cedarberg
Formation related springs, to name but a few: the
Hocksberg Spring (south of McGregor), Vermaaks
(currently dry) and Mamewicks Springs (in the Kam-
manassie Mountains), the Meiringspoort Spring (up-
stream Irom the waterfall), the Swartberg Spring
(feeding the Dorps River at Prince Albert) and the
Humansdorp Spring. Other unnamed interbedded
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E = Pre-Cape Naman age rocks
F= Faut

shale layers may also account for spring occur

rences., especially towards the east of Uniondale. The
Karcedouw Spring, providing the town with water.
15 an example of a spring most probably issuing from
an unnamed interbedded shale layer within the Pe-
ninsula Formation.

Springs on the TMG/Bokkeveld Group contact

One would expect the TMG/ Bokkeveld Group con-
tact to be a likely locality for the emanation of lithol
ogy controlled springs. However, except for a few
scattered springs emanating on that contact along
the northern foothills of the Kammanassie Moun-
tains (Water Research Commission, 2000) and pos-
sibly the springs at Dysselsdorp (dry since the late
1970s probably due to groundwater development
i that areal, no other springs Issuing on the TMG
Bokkeveld contact have so far been reported

Generally speaking., springs emerging on the
TMG Bokkeveld Group contact can be linked o
faults i the TMG and can thus be termed fault con-
trolled springs

Springs issuing from unconformities

The discordant contact between the olten fractured
quanzitie-sandstone of the Peninsula Formation of
the TMG and the underiying impervious argillaceous
units of the Malmesbury., Kaalmans, Kango and
Gamtoos Groups (Fig. 1) §s an important Jocality for
some of the lithology controlled springs. The series
of springs emanating on the western side of the
Kasteelberg west of Riebeek West, and the numer

ous springs issuing on the southern foothills of the
Outenigqua Mountams north ol George exist. due o
the presence of impervious argillaceous rocks of the

I = Shalow crculating spang

2 = Spang issuang from contact mih interded

3 = Spang on he TMG Bokkaveld Group contact
4 = Spang sssung from an unconformity

5= Fault controled spring

Malmesbury and Kaaimans Groups respectively.
These springs are being fed by groundwater from
the overlying fractured TMG rocks. Even the springs
in the limestone units ol the Kango Group north of
Oudtshoorn reveal distinet TMG groundwater fin
gerprints (Barnard, 1993) from the nearby TMG of
the Swartberg,

One of the distinguishing characteristics ol the
lthology controlled springs s their relatively wide
ranging vield Nuctuations.  The yield ol the
Marnewicks Spring (Cedarberg Formation related)
for Instance generally varies between 9 and 19 s
and that of the Rooi River Spring north of George
IKaaimans Group related) fluctuates between 0.4
and 4 ¢/'s. The groundwater quality of the lithology
controlled springs Is almost without exception ex
cellent. ECs generally range between 10 and 35
mS/ m, and no record of any chemical determinants
exceeding recommended limits for human consump
ton have been recetved. The groaundwater from these
springs has a pronounced sodivum - chiloride nature

Fault controlled springs

The cleven more important and well-known fault
controlled springs occur from Citrusdal in the wesi
o Ultenhage in the cast.  The alignment of these
springs follows a remarkable incurvature (Fig. 2)
which appears to mimic the shape of the Cape Fold
Belt. The alignment of these springs may be mean
ingiul in terms of the deeper Cape Fold Belt struc
lure

It % interesting 1o note that tive (or 46°%) ol the
major fault controlled springs are situated in the
relatively limited syntaxis domain (Fig. 21, which s
indivative of a greater frequency of deep fracturing
in that domain compared to the rest of the ocour-
rence arca. It s also notable the area cast of 23°E s
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Figure 2
The positions of he mos! Important and wall-known [aull controfied springs in the Table Mountan Growp relatve 1o the broader
Cape Folt Bekt reaim
devord of thermal and hyperthermal springs, indi . Hydroxides of iron and/or manganese. rang

cating a region of less deep groundwater clreula-
ton. It would be interesting 1o determine whether
this phenomenon could be linked (o the prevalence
of thrust faulting in the area east of 23°E (Booth
and Shone. 1999:; and Murray. 1996),

The major fault controlled springs have the fol
lowing characteristics (Table 1)

. They all rise from conduits in competent, frac
tured and fissured quartzitic-sandstone of the
TMG which are in all instances faulted against,
or are in contact with incompetent Cedarberg
Formation and Bokkeveld and Uitenhage
Groups aquiciudes

. They are all at least hypothermal springs, with
water temperatures in excess of 200C, They are
thus all relatively deep clirculating springs.

. They are all strong yielding (vields range be-
tween 9 and 127 ¢/s) and seasonal fluctuations
are limited

. The groundwater quality of all of them Is excel
lent, and ECs do not exceed 35 mS/m.

. The dominant chemical determinants of the

groundwater are sodium and chiornde

ing between 0.1 and 2,0 mg/ & have been re-
corded In most of them

Brief discussion and outlook

The Table Mountain sandstone terrain is generally
mountainous, rough and often inaccessible. As a
result. many springs in the TMG, particularly those
Issuing from interbed contacts, are largely situated
where the Influence of human activities Is unlikely
to be felt. Some springs, however, especially those
bordering on or located within reach of arcas with
development potential, would be vulnerable in terms
of groundwater abstraction and groundwater pollu-
ton. The reduction and even ceasing of spring flow
at a lew localities subjected 10 groundwater devel-
opment and subsequent large-scale abstraction, is
proof of this danger

The multitude of springs emanating from the TMG
support numerous established communities and
play an important role in the agrnicultural sector,
These springs can thus rightly be regarded as one
of the region’s most valuable assets and warrant
careful protection. To protect the springs from inju
dicious exploftation. any extensive groundwater de-

-206-




"L

r

Table 1
Salient information on the major fault controlled springs

Name of

Temp.
(*C)

Yield
()

Cond.
(mSwm)

Probable
depth of
circulation
(m)*

The Baths
(Cerusdal area)

19° 02 (e’

2000

Hyperthermal

Geglogical sefting: shuated on an E-stkng fault in Pennsula
Formation (TMG) sandsione, on the wesiem bmb of & deep synchne on
the cortact with the Cecarberg Shale Formation. Dominant chemical
getermnants: sodwm and chiproe Uhisation: recreation

WA

19° 15 53

n

1700

Geological setting: stued on a NNW-strking fautt n Paninsua
Formation (TMG) sandsione near the contact with Bokkevel Group
shale. Dominant chemical daterminants: sodium, sulphate and chionde.
Ulhisaton: recreaton.

Brardvel

l9- 24 wl

127

Gaclogical settng: situated on a NE-stnking faut in Nardouw Subgroup
(TMIG) sandstone on o close 10 the contact weth Bokkeveld Group
shale. Dominant chemical deferminants: sodum and chioride.
Utlisaton: under-utilsed. party usad for domestic supoly.

N30

19°26' 18’

37

1600

Geological seting situated on an E-striung fault, Peninsula Formaton
(TMG) sandsione fauted againg! Bokkeveld Group shale. Dominant
chomicl delerminants: sodum and chionde. Utisaben recreaton

Avalon
(Montagu)

33" 45'57

20" 07 o

n

Hypethermal

Goological setting: situated on an E-striking fault. Nardouw Subgroup
(TMG) sandstone faulted aganst Bokkeveld Group shale . Dominant
cnamcal determinants: sodwum and chionde. Ublsation: recreaton.

20T

Y

10

Geologcal setting: stuated on an #i-defined E-striking fault in Nardouw
Subgroup (TMG) sandstone on the contact wih Bokkeveld Group
shale. Dominant chemical determinants. sodiam and chionde
Utilsabion. recreaton

Warmwater-

20 54 07

2100

Geological setting: situated on a NE-strking faut Nardouw Subgroup
(TNG) sandstone tauled aganst Bokkeveld Group shale Domnant
chemical determmnants. sodium and chicride. Utiisaton: recreation
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Table 1 (continued)
Name of Co-ordinate Temp. | Yield Cond.| Probable | Classification Remarks
spring rc (ts) ﬂ depth of of thermal
South East circulation water §
(m)
Calzoomp 33°3938 | 21w 2 8 3 2500 Hypertharmal Geologeal sefing: shuated on a NE-strkng taull Nardouw Subgroup
mkﬂ M‘L (TMG) mw?ummmuq
W S0 and Uthsanon:
rcreation
Toveraate! WaHW|)amww 24 ) 15 2000 rypomernal Geologeal settimg: stuated on the E-stiking Cango fault. Perinsuta
FM(M)MWWWFM(M
Growp) conglomerane. Domnant chemcal determinants: sodium and
chionde Utisaton imgabion
Stuces NNy |3TN 24 k)| 18 480 Hypothermal Geological sefting: stuated on a NE-striking fault. Nardouw Subgroup
(TMG) sanastone faulted aganst Bokkeveld Group shale. Lixaly
domnant chemical determinants: sodum and chionde. Utiksation
Imgason
Untenhage 3374205 | 257 26' 18" 23 a5 ) 400 Hypothermal Geological setting: sausted on an ESE-stnking fault (Maclear 1966) in
Peninsula Formation (TMG) sandstone, on or close 10 the contact with
Kirkwood Formabon (Uenhage Group). Yield fuctuales in accordance
wi abstrachon from aquiter (Maclear 1996) Domnart chamcal
determinants. sodium and chionde. Utisation: munoipal use

* Average geothermal gradsent of 1°CB0 m was derdved Fom relatvely deep
geophysical borehole logyng data of six scatiered boreholes in the TMG |
assuming the dowrmard rate of increase contnued unfiormly. Ambient waler temp. 18°C

# Nalan classdcaton (Keet 1969)

Note: For information on sotopas, see in this ssue: * Thermal Springs of the Tabée Mountain Groug” by C. Harnis and R.E. Diamond

Wates temp. below 20°C = cold
Water temp. betwaen 20°C and 30°C = hypothermal
Water tamp  betwean 30°C and 40°C = memal
Wates temp. above 40°C = hyperthermal
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velopment in the TMG should be preceded by a
study 1o assess the impact of this development on
the springs. taking into account. amongst others,
the mode of occurrence of springs in the proposed
development area.

To fully understand the hydrogeological complexi-
ties of the TMG. a knowledge of the distribution and
mode of occurrence of springs In the TMG Is neces-
sary. Relatively hittle 1s. however, known about
springs in the TMG and a comprehensive study. in-
cluding aspects such as spring distribution, mode
of occurrence. vield sustainability and vulnerability
to exploitation is highly recommended.

References

BARNARD HC (1993) Some Interesting Geohydrological
Aspects of the Cango Valley. Unpublished Repaort for
the Spelacolog, Assoc., Oudishoorn

BOOTH PWK and SHONE RW (1999) Complex thrusting at
Unsondale, castern section of the Cape Fold Belt,

Republic of South Africa.  Structural evidence for
the need to revise the thostratgraphy. J. of Afr,
Eanh St 29 125133

KENT LE(1949) The thermal waters of the Union of South
Alrica and South West Africa. Trans. Geol. Soc. S Afr.
52 231-264

MACLEAR LGA (19696) The Geohydrology of the Swartkops
River Basin - Ultenhage Region, Eastern Cape. M. Sc,
Thests, Univ. of Cape Town.

MURRAY J (1996) Structural and Hydrogeologic Investigation
of the Table Mountain Group Rocks in the Cape Fold
Belt, Southern Cape. M. Sc, Thesis, Univ, of Port
Elizabeth

SOHNGE APG (1983) The Cape Fold Belt - Perspective,
Gevedynamies of the Cape Foldd Bell. Spexwal Puldication
No. 12 of the Gewl. Soc. of S. Afr. 1-5.

WATER RESEARCH COMMISSION (2000) Assessment of

the Environumental Impact of Groundwater Abstraction
from Table Mountain Group Aguifers on Ecosystems
in the Kammanassic Nature Reserve and Environs,
WRC Report No. 111571/00




