OF PLATES,
PLUMES AND
PROEFESSORS

O KNOW WHERE WE ARE GOING, WE NEED
TO KNOW' AND RESPECT OUR PAST, BOTH
OUR GEOLOGICAL HISTORY AND FHAIF OF

THE DEPARTIMEINT




(1) the histery off the: Department (& cyclicity
eff “plumists and platists®)

(2) the histery ofi the early: Eartil (Cfi., “plates
and plumes?)

(B) the histeny of our sureundings at UP
and 1tshinterland (Cf. craton), Pasins and
pPIUMES)

(4) the present state and future plans: ef the

Pepartment (plumes andl plates forever)










1908: UP’s total student and staffi complement — some




70 years later, the stafif: (off Geology) was loeking a little it
nappier, but that provably enly: reflects thelr Improved
salalies







Excursions have always heen a lot off fun for all; pre-petrol-
PrICE-WOrR tianspert




Professor In action duiing rver cressing practical




Semetimes, moedern transport doesn't help, nor do the
ladies or the Professor




However, one thing has not changed - it has always been mostly about the rocks:
Dr. F’IJmO/ rlnrl students rlomg fieldwork on 1.8 Ga fluvial deposits on the
]r)Jr)J uvmr




In 2008, the University of Pretoria and its
Department of Geology will be 100 years old,
it is thus fitting to take a look back before
venturing a glance at the future




UP’ stafiff and students, 1908




Prof. du et Malherhe

EliSt “lHead” off GEoloay,
(anaViathsiand Chemistiy)
at UP, 1910-1920

Die prefessor het dus
N “leer-rushank?
bekleé.




Jan E Celliers; the famoeus SA peet,
prother of lzak Celliers, our secend
lecturer, who alse donated! the
money. for the Jam E Celliers

pursany (ca. 1910-11))
WhichiIs still awarded every:year




Prof. ..C. de Villiers,
first head, sensu

striclo) ol GEIOgY.
(1920-1947)




ProfisBen Lombaard (second head; 1947-1952)




Stafifi and alumni, with third head, Prof.
“Mackie™ Willemse (centre, front; 1952-




Prof. Dirk: \VISSer, 4th
nead (1967-1977)
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"NATURAL CYCLICITY” OF THE
HEADS

_~_

There has been an almost geological cyclicity of the heads of
Geology at UP, with alternations of “plumists” with
“tectonicists”:

LC de Villiers (1920-1947) — tectonics and stratigraphy
Ben Lombaard (1947-1952) —

Mackie Willemse (1952-1967) —

Dirk Visser (1967-1977) — tectonics and sedimentology
Gero von Gruenewaldt (1978-1991) —

Sybrand de Waal (1992-2005) —

Pat Eriksson (2006- ) — sedimentology and tectonics







The history of the early Earth (cf.
“plates and plumes”)

The Earth is a complex, living “organism” (the Gaia hypothesis) that
is constantly changing, mostly on a cyclical basis. These natural
systems are critically important for the health and survival of the
entire Earth-system, but they bring dangers at local levels and short
_(i.el. k&urdnan) time scales, that affect all living creatures, ourselves
included.

Volcanism is an example of such a natural system. Without it,
continents would never have been formed nor would life have
begun. However, volcanic eruptions can cause untold harm to our
man-made and natural world — is this God’s fault? — no, it is our’s —
the fault, if any, lies in our imperfect understanding of Earth and its
natural systems, and in our unwillingness to apply fully our existing
knowledge, and in letting economic and social factors over-ride our
own good scientific sense.

Plate tectonics is intimately related to volcanism as are plumes —
many plumes result in what are called flood basalts or volcanic
island chains (e.g., Hawaii) at the Earth’s surface. Plates and plumes
are thus intrinsic in these first-order natural systems and the effects
they have on our lives.




VOLCANOES:

PURRG anrertphien; magme ey filow,
out of the Earth and over the surface
as ., or blast into the air as







Fountain Eruption,
Hawaii

A 300m high

fountain of basaltic
lava erupts from |
Mauna Ulu inI1969. 7
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_~_

Volcanic activity has given us:
1. Crustal rocks
2. Fertile Solls
3. May have led to earliest life forms (“black
smokers”)
4 Remote volcanic islands lead to enhanced
biodiversity
5. Minerals and energy resources often
Intimately

associated with volcanism and igneous activity




Mount St. Helens: May 18t 1980




Less than 60 seconds later




~ 4 Steam and ash

Bulge Time =0
Pra-1980 profile

Altitude (m)

North

- Dizgplaced bulge block
. i Time = 40 &

Sudden
depressurisation

Time =505

of andesitic magma at
Mount St. Helens
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Threat of landslides:

+

During the eruption of Mt. St. Helens
IN 1980, 8 billion tonnes of debris
slid down the mountain, over a ridge

and into river valleys, and came to
rest 20 km away from the volcano.
hey can move up to 250 km/h
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Ignimbritic (ash-flow) eruption
In Japan — fire truck being
overtaken by pedestrian
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Beautiful, yes; but, is;this wise?




An act of God, certainly,
but the danger inherent
In the location Is an
entirely human failing
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liFeniy/ Il had attended these
Geelegy 104 lectures at UP)
nstead of stldyine| econemics
at Ud; thispweuld never have

Nappenea:...




The importance of basalt:

—\—fOr plumes and plates

® In many ways, basalt is the life blood
of the Earth:

m — It IS the essential building block for

continental crust (cratonic plates)

m - It’s eruptive products formed the
Earth’s atmosphere

m - It IS almost intrinsic In mantle plumes
Impinging on continental plates




EARLY EARTH ORIGINALLY HAD
ONLY MOLTEN ROCKS AT SURFACE




WE ALL KNOW THAT WATER
ON EARTH COMES FROM RAIN,
AND THAT RAIN, ON THE
GLOBAL SCALE, IS DERIVED
EFROM EVAPORATION OF SEA
WATER.




THE ANSWER LIES IN
VOLCANOES - WATER
COMES FROM, THH

“ROCKS”
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ABOUI 70% OF
THE ERUPTIVE
PRODUCTS OF

A TYPICAL
VOLCANO IS
WATER VAPOUR







VOLCANIC
PDEGASSING
CONTINUES
TODAY AT

| SEA-ELOOR
MID-OCEAN
RIDGES




BASALT — the “bread of life”
of the Earth

Basalt, which is really just ocean floor, and which forms
largely through seafloor volcanism, is the raw material from
which continents (i.e. “land”) are made, through a complex
set of processes.

The combination of basalt, water and pressure (through
plate movements), forms the rock amphibolite — if this is
partially melted, it forms tonalite, which then intrudes the
amphibolite to form banded gneisses, which are the
dominant rock types of continental crust. Melting of these
banded gneisses will provide granites.

As an added extra, basalt is essentially the primary source of
gold.
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Piles of pillow basalt lying upon oceanic crust. When
subaerially exposed, shield volcano forms.
Most mid-oceanic ridges don’t develop enough basalt to
be exposed subaerially

X

Lok

~

T

\.
¥
- — F -
5 = - 4
< - H II. L W
i’.'i _i-' 23
e - -
3 A Wy i f
"=y L0
el E
| - .
- ' — k |
R - ] 4
Bt 2 s
o B L
. |
1S ;'- = I -
¥ (-
| = 1
= 5
- |,

Fragmental
Marine sediment  lava and n{‘] slumps Slump Subaerial shield volcano

Pillows Mama chamber




THE "EARTH SYSTEM”™

+

The large-scale controls on the living Earth comprise a
combination of plate tectonics and mantle plumes. The
plates are relatively rigid oceanic or continental crustal plates
that move, grow and are partially to completely destroyed,
across the surface of Earth. Plumes are enormous masses of
very hot (ca. 1500-1700 degrees C) that arise from the core-
mantle boundary and ascend to beneath the Earth’s crust.
There they may flatten out and later lead to flood basalts
(like the Drakensberg) erupting on the continental or oceanic
plate surfaces, or they may occur locally as “hot spots” (e.qg.
Hawaiian volcanic island cones).

The removal of carbon (mostly in the form of limestones, and
through weathered continental material) through plate
tectonism from the atmospheric-hydrospheric system when
ocean crust is subducted back into the mantle, is responsible
for oxygen accumulating in Earth’s atmosphere.




THE ROLE OF PLATE TECTONICS

Atlantic Ocean Mid-Atlantic

South

America Africa

Lithosphere

Ocean

trench Asthenosphere

Pacific Outer core

Ocean







Elattened view off Earth’s land and undersea topography.
Plate tectonics: the lithesphere Is not a continuous; shell, but hroken
Interakeut a dozenilange rigid plates, that are i motien eVver the Earith’s
suriace. e mantierlseneatnl is hot and ductierand fiews, Undesr the
INHUENCE Off cCONVECHIeN! CUIrenis:
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Movement of plates: Late Carboniferous — Early Permian time
period (ca. 270 Ma) at top and modern woerld below, showing areas
bearing Glacial deposits of that earlier age
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Convergent boundary i
Same majjor tectonic plates as previous slide, with active velcanoes and
velcanic chains added
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San Andreas
flault system
from the air




The San Andreas fault Is the border
PEetWeen two tectonic plates—the
North American Plate and Pacific
Plate. I-0s Angeles Is locatedion the
Pacific Plate, and San Francisco IS
onthe NorthrAmerican Plate. Ina
few millieniyears, the twe
geographic areas willflbe right next
10 eachi other Pecause the western

siae ofi the fault (the Pacific Rlate) s
MOVING nerthward With Fespect to
the rest ofi the state. The faultIs
MOVING at akeult 2 Centimeties per;
Vear.
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THE EARLY EARTH

_~_ The combination of plumes and allied mantle-
derived (cf. igneous) basaltic products made
possible the creation of the plates (and
arising therefrom, plate tectonics) — plate
tectonics, once established combined with

plumes to provide the first-order control on
Earth dynamics — plumes often break
continental amalgamations (supercontinents)
apart and help to drive the plate tectonic
(Wilson) cycle on Earth.

Once we have moving plates (cratons), the
formation of significant sedimentary basins
begins, a major facet of our geological
surrounds at UP




CRATONS, PLUMES
BASINS




Chemical weatiiernng starts witn. tiie
mixiure or (ralm)water Wiitii atinospreric
gases, partictiany, caroor dloxiae.:

H,O + CO, = H,CO,

Lo) proauce camsonic acld, Wilcl Beglns
Wweatiiernng o5 Iocks, arna tiae) proatction. O
Joose seqlment particl/es




As Weatheringl proceeds, sediment (o
detritus) collects adjacent: to the
weatiherediresidual rocks and Isistbject te
transpert and rEemoval




IIRE Weathered detritus Is theni transpoerted (1Y
FURRIAG Water, Ice; Wind and gravity) and laid
doewn elsewnere: as sediiment, Whalch lithrfies
INte sedimentary rocks




L
L
c @©
S
o) D
c- <
T =
Thia
O«
SIS
n
o
o <

@
2 5
| TN R
) Yo
O
V.I
= O
O,
<




‘The final stage: unconsolidated sediment becomes lithified into hard rock,
Subject to later deformation, as in these near-vertical turbidite layers near
Laingsburg , '




_~_Once primitive life developed, the process of
photosynthesis, combining carbon dioxide and
water to produce organic carbon, led to oxygen
being added to the early Earth’s atmosphere.

As decay of the organic carbon uses just as much
oxygen as its formation produces, it is only the
removal of organic carbon from the cycle that
leads to oxygen accumulating in the atmosphere
over time.

Plate tectonics removes such carbon, In
subduction zones at the sea floor.




In essence thus, the natural systems operating
within and upon the Earth all act together and

have mutual feedback relationships.

Water plays a crucial role throughout.
Water makes plate tectonics possible,
helped form life, helps control atmospheric

composition, and even made possible the
formation of continental crust; all this
guite apart from its well-known role in the
weathering-erosion-sedimentation cycle.




_~_

SOME BASIC PRINCIPLES:

(1) qualified uniformitarianism — same processes and products, but
rates and intensities varied greatly over (Precambrian) time.

(2) Concepts of primary and preservational basins. Often the same
preserved basin-fill comprises a mixture of these.

(3) Prime controls on basin evolution are the relationship between
sediment supply and accommodation (“starved and stuffed”
basins).




THE TRANSVAAL SUPERGROUP:
FLOOR ROCKS TO THE BUSHVELD
CON|PEE)

Therlecation oifmantie plumes (e.g., the Bushveld

Complex) wWithin the lanitt
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RIS IS the eSSEnce off the relatienship between the
Bushveld - Complex: and the lransvaal 19asin
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Malmanil carbenate — banded iron formation chemical sedimentary System, laid downin vast
clear (clastic sediment-free) epeiric sea Covering large part off South/ Africa: sea advanced from
SW to NE and retreated off the craton 5 times.
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Malmani Dolomite:

Deme-shaped
stromatolites (top) and
elongated huge stromato-
lites: (bottom) influence by
strong tidall currents.

Reflect growthi oif cyano-
pacteria in shallow, clear,
warm' Transvaal sea, which
covered a major part of the
contimental (craton) area at
that time.




FORMATIONS llnfarrad palaaoenﬁmnmnts
Mudrock (tuffa in places; - :
Houtenbek | sandstonfa limestone. h
; Sandstone (arkosic in places) o el galta,
Nederhorst Mudrock (tuffaceous in places) -
Lakenvalei Sandstone .
Vermont Mudrock (tuffaceous in places) | _ _
. Sandstone with mudrock lenses ! ive “‘"d? shareline, |
Magaliesberg and interbeds :ﬁﬂeﬂa high-energy " |
carbonate rocks
Lydenburg Shale Member -
{mmmonly tuffaceous) | Relatively deep water,
i Machedodorp Volcanic Member | transgressive epeiric sea;
Siverten (F;roclastic rocks, bgfan)m mﬂlc aflwﬂr.- mainly . _ _ :
| e ess Stratigraphic suceession of the Pretoria
Boven Shale Memoer Group and changes across the basin:
Daspoort Sandstons, mudrock g;gﬁ;fg',gﬂgﬁlgg;;& lain, essent!al 1\ comprises t_h ick epeiric
TSRS sea units, (= Timeball Hill'and Daspoort-
Strubenkap Mudrock, subordinate sandstone Transgreseive lacusirine Silverten-Magaliesberg Ems.) alternating
. with fluviall depesits and seme lavas
Dwaalheuwel s f,‘}b“g,:},"n‘;"m‘;ﬁ lomerate, Alluvial fan, fan-delta (Hekpoort andl Machadodorp: Lavas)
Hekpoort %’é’&”‘ andesite, pyroclastic | Vialcanic
Boshoek i 3Auns | Sandstone, conglomerate, dlamnchte : Alluvial fan, slump deposits
. Upper mudrock unit ’|
Diamictite/conglomerate/arkose lens 1
' || Relatively deap lacustrine
i| {with suspension
mebaft Hil : artzite | sedimentation and turbidity
m Kiapperkop Qu Mermber “currents), distal fluvio-
{ deltaic, basal volcanism
Lower mudrock unit in south and southwest
Bushy aer:_::I L;v:d Membek;a - |
Polo Grou andstone Member i
cogte rbonate rocks || Karst-fill, alluvial fan,
Room - ;‘a‘a‘e %EVA m@;ﬁ dosrﬁmr:‘;grem Marg'lbﬁr lac'uStﬂnea o
Chuniespoort Group % Iran-formation, dolomite l




Lithostratigraphy

Depositional
environment

Sequence
stratigraphy

BUSHVELD

T T T T W Py

Houtenbek Formation
Steenkampsberg Formation
Mederhaorst Formation
Lakenvlal Fomation
Varmont Formation

INGNEOUS COMPLEX

alluvial fan
&
lacustring saedimentation

Magaliesberg Formation

strubankop Formation
Dwaalhauweal Formation

Boshoak Formatian

Timeball Hill Farmation
{2322 £15 Ma)

Rialhoogte Formation

Hekpoort Formation (2222 +12 Ma)
S Tt a T e g Py

" Mu—uu—iqm. :
o mim = S

F e S

ragrassive shoreling

awwanE e

shallow lacustnine
alluvial fan & fan-della
basaltl andezite
alluvial fan & farn-delta

shallow 1o deap
imrne anvimamant

shallow pariglacial bagin,
alluyial fan & fan-delta

Chuniespoort Group

[ | maring environment
[seietenetd nonmaring anvironmeant

= =1 frat-order sequence boundary
= L1 fecond-order sequence boundary

s [AVinement surface

= e aa = MELIMUM looding surface

— - asn| surface of lorced regrassion
conformabile ransgressive surface
maring to nonmarine lacles changea
conformabla contact

Seguence strati-
graphy ef the
Pretoria Group:
Wo major marne
transgressions
(shaded i grey),
separated by,
essentially fluvial
intervals (dots)

(TS = transgressive
Sy/stems tract

HST = highstand
Systems tract

LS = lewstand
systems tract

ESSIT = falling stage
Systems tract)




GENERAL CHARACTER OF PRETORIA
GROUP BASIN

Peninatedr By e alteating ane co-existing
sedimentation systems:

(D)rRighrgracient, Righrmue=caiing biided
[VErR sy/stems (dominate alser i the \Watererg
Group);

(2) varanhle depin and eneray-1evels Within Vast
EPEING Seas developedl ol planed et Cratens;

(8) boeth systems! tend 1o have episedic
Sedimentaton,




Large prajgea river systemis, lacking mua
betiwveen channels BULt Wit muaay, sealment
Witila. criamnnels




fidal channals in ;rog]rmﬁng
(e

sea level

SEA LEVEL broid-delra system
M o) formwewe
+100m
delto complex
Pelagic sediments (o) _
i T J
(d] contourites (from density currents)
Preserved profile
Inmg Z {mmﬁﬂ:ﬁ"d MAMIE _tidal flat {reworked braid-delra) (g)
laminated & cross-lominated ”
. Te Td T subdi f
—— siltstone - sandstone shests sw di'ﬁ;'u‘f Tl.::gmés "
& laminated, graded mudrocks LLL reworking (d

tarbanoosous mudrocks - pelagies (o)

Storm deposition of
coarse silt & fine
sandstone beds

€~ tapers off €= 1

fluvial clastics

Epelric sea moedel fer meball
Hill' Fermation: deep,, rift-related
Basin with turbidites, centeulr

Currents etc.

strong tidal
reworking of

storm wave ﬂuiiuates

high energy €0

Magaliesb
-—— % d g k e
” stone, laminate ded siltston
siltstone facies

Silverton Formation

astal sand belt

Epeiric sea
modellfer
Magaliesherg
Fermation:
Shallew sea
comparanle
to moedern
SENES
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\/ast epeiric seas: low wave
energy, dominated by, tides




EREINIC Sea ceastiines elfthe Pretora
EreUprcoptalRra Vel ol
Sedimentany: StiUCtUKES.

e 2N/ thieSe mats and el predUchs
are much lessfpern/asiverdue tertihe
giaZIng achiVitleES Gl MELaZeAaRS.




MAT-RELATED FEATURES IN
MAGALIESBERG SANDSTONES

(@) Two orders of slightly: flattened
petee ridges;

(b)) Tihree orders, oii petee ridges;

(¢) Ripple crest sand cracks;

(d) Ripple troughs sand cracks;

(e) Manchuriephycus' (pseudofossil)
Which are sinueus sand cracks
fiormed in ripple troughs — seen
here as sole marks on lower
surface of succeeding bed;
Wirinkle structures superimposed
on two erders oi petee ridges.
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Petee radges il sandstene = oiten mistaken for mudcracks?




“Healed” sand cracks, “repaired” across cracked microbial mat and
resultant curved back crack margins.




Superb example of ManchuriophyelsicracksiiniViagaliesberd; sandstones




3 4 5678 10

Ripple genesis, epeiric
sea shorelime, Magaliesberg

Eormation — rewerking
remeves all mud




Ripples enable estimation of Water deptih and wave
neIghts — unusual character ofi epelric sea coastlines

Paleowave Vs Paleodepth
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Flattened small
polygons

% Slightly sinuous
cracks on ripple
crests
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Paleowave (Cm)




NEEAWVATERBERG GROUR BASIINS:
EBURNEANFSUPERCONIHINENNFAL
ASSENMIBIEY:

It1S) propakly a mistaken view: terInterpret the
Watererg 19asins asy Bl C-nmoelasse (thattis true only,
for the: Loskop! trie, of fermations).

Rather, the Wateroera| vasins most: Ikely/ refiect: fiar
IECIONIC Effects ol the ¢. 2.2-1.8! Ga assembly ofi
ther Eblrnean spercentinent, related alserte
LimpeperBelt reactivauon:




Palaeohydrological data from the c. 2.0-
1.8 Ga Waterberg Group, South Africa: a
possibly unique Palaeoproterozoic fluvial

_N_style?

As stated earlier, many Palaeoproterozoic basins
contain two major facies-associations — epeiric
marine deposits (central basin and coastline)
and very large and unusual braided river
systems.

We investigated the first under the Pretoria
Group, Transvaal Supergroup., and now
examine the second, through the Waterberg
basins
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eV atlererg Group; Kezpyaal cratenNncilCes SeRie o)
eSS e e e dSH(SE/sY sco) anei 2 e elg UEePeSsIitS
wWorlelwiele eite 2.0-1 ¢ Gzl

Talls gerlacl yWeis cllse prlelficecl 0y feifcje=sealla eriziriejas a) irle
stlgarcaniiipent eyele secignaptelny delesigganviranments el
slifflosalerie conndasition).

Dggosiiion of tale Weiigroere) Gralo Wels feifeja )y fleviz, Yyiin
laggar alltivizl lzietsirlne cnel gzllzigo-clasart gettinic)s
(Slneson et el 2002, 2004) - [t cjanarelly siccagieac) i)elt
fluviel sysigs 1) irle Vaceiiiion-free Pracarorr) eiel @
PrECEmInERuNAZICECRSHYIE:




Vaalwater

! Fault Vaalwater

Cleremont
Mogalakwena/
Sandriviersberg
Makgabeng/
Aasvoelkop
Setlaole/
Skilpadkop

Sterk River/ Alma

SUOIjBWIO

Swaershoek

. 0 50
28 E 96°E | |

Kilometres

Stratigraphy of the Main \Waterberg Basin







Braided rivers are low: sinuesity multiple channel
systems




conglomerate and

sandstone-granulestone
sheet-like architectural £
elements of the A

Mogalakwena Eermation. Close-up of sheet-like

i

Cliff height ca. 200m. architecture. Cliff height

ca. 10 m.




Consistent palaecocurrent pattern supporting braided! fiuvial
system (and not fans), easten Moegalakwena oUtecrops




Matrx-supperted conglemerates,
with wellfreunded guartz/quartzite
colbhbles/pebbles; matrix IS

coarse sand and granules:




Palaeohydrological results from the Mogalakwena Formation
show anomalous palaeoslope data, with lying essentially
between the gradient limits of 0.007 m/m (maximum for
rivers) and 0.026 m/m (minimum for alluvial fans; both

‘ defined by Blair and McPherson, 1994).

In this formation thus, typically braided fluvial facies
predominate, with concomitant unidirectional palaeocurrent
trends, but with subordinate occurrences of sediment-gravity
flow and sheetflood deposits recording the influence of raised
palaeoslopes, possibly restricted in time and space. The
relatively high-palaeoslope conditions of fans contrast
strongly with the typically lower-flow-regime channel-
floodplain facies of rivers; in the latter, also, sediment-gravity
flows are rare.




0.035

A
0.03
i | “
A glluwal fans 0.026
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E- 0.02-
wn
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%a 111
0.01 0o A
0 o
. :C’G < &0 o
' 4 (0.007
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0 T T T =[ : |
0 1000 2000 3000 4000 5000 6000 7000 8000
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Palaeoslope values for typical Waterberg fluvial formations: between maximum

known for rivers and minimum determined for alluvial fans




Warm and humid palaeoclimatic conditions are inferred for much of the
Palaeoproterozoic and enhanced weathering produced amn abundance of
fines ini alluvial systems. It IS thus postulated that delris-flew ana
ypercencentrated flow: precesses eccurred within Palaeeproterozoic
gravely river systems, consequent upon raised levels of fine material
peIng| carried by proximal fians.

At least at the local scale 1 net regionally, the debris-flow and
hyperconcentrated sheetfieoa-type transport reguired elevatead
palaecosiopes; these inferred flow: characteristics of Precambiian rvers
may: go a leng way: tewards explaining the apparently’ higher
palaeosiepes calculated for the three Waterheng formations detailed
nere.

A model similar te the Precambrian Kuujjua River ofi Canada IS
postulated, Withr temporary. stelage of considerakie amoeunts of muddy,
sediment In “mud-playas” (cf. Rainhkird, 1992) whichi became. reworked
I episedic massive flood’ events.
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GENERAL CHARACTER OF THE BASINS
AROUND PRETORIA

_~_

They suggest, both in the rivers on the
cratons (cf. plates) and in the epeiric seas
which advanced onto those cratons, an
essentially episodic sedimentation regime,
and thus an episodic palaeoclimate.

An episodic palaeoclimate is compatible with
the generally dry and stable climatic
conditions to be expected under a
greenhouse (rich in CO2) atmosphere.







HOW WE SEE OURSELVES

_~_

The home of Bushveld Geology, Engineering
and Hydrogeology in South Africa.
Lightheartedly, essentially everything of
geological consequence north of the Jukskel
River belongs to us.

We fully endorse maintaining professional
and ethical values in our teaching activities,
research practices and community
engagement. We regard it as our duty to
strive to produce graduates at all levels who
are not only fully trained Geoscientists but
also fully rounded human beings with
Integrity.




respected




We have a leng and proud tradition aff studying the world-
ramous Bushveld Igneous Complex (and related layered
mafic intrusions glebally), hest te the world’s greatest
reseurces of platinum group elements, chreme and
vanadium. In-depithi training 1n Mineralegy: (Enhanced by,

an MSe degree in Applied Mineralegy) IS anoether cherished
tradition, suppoerted by the excellent analytical facilities
and persennel within the Department (XRE, XRD and
electron microproebe). Work on the platinum group
mineralegy of the Bushveld and ether mitrusive bodies
woerldwide helps to tie these two themes tegether.

TThe appreach willilbe essentially helistic, takingfaccount of;
the Transyvaal Basin inte which the Bushveldl intruded as
well as the Waterlberg Basins which;succeeded it, and
looking particularly at the tectonic and structural setting
of this great intrusion, its metamorphic effects on both
roofi and floeor recks, and encompassing alse supporting
expleration for Its rich|ore deposits.




Encineering deoloagical properties of solls and rocks, rock slope
stability inlopen cast mines and! the influence of geology on
the Gautrain tunnels are aspects covered In engineerng
geoloegical research.

Research 1in hydrogeoloay, mecluding the characterization ofi

pollution and groundwater flow: inte mines, the
cCliaracterization

and sustainable utilizatieon of fractured aguifers n crystalline
rocks

as well as the vulnerability of karst aguifers; Is contributing to
the safeguarding of the precious groundwater reseurce.

TThe leng standiing asseciation of the Engineering and
Environmental Geology section within the Department of
Geolegy with delemite stability will be maintained and
extended to contribute towards the vulnerability mapping on
karst aguifers, especially the surface stability issue If these
aguiters are utilized as emergency water

Supply seurces.




The Benfield Natural Hazards, Centre Africa,
hiasi been created by the Benfieldl Group and
the University oif Preteria, te provide expert

opInien, consultancy and researchien natural
nazards InfAfirica and nelghhouring terrteries.
Tfhe Centre concentrates; en earthquake hazard
medelling, mining catastrophe, floed and
meteorologicall risk, and can offer independent
advice, opiien and analysis on all' aspecis of
Alrrican naturall perils.




Geodynamics (= combinationref structurall geoelogy,
pPasim analysis,; crustal evelutien and
seldmentoelogy)

Focused particularly on the Bushyveld Cemplex, the
Tiransvaal Basin at its floor andi the YWaterhera
Basins in Its roof

Economic potential ol Transvaal-aged lbasins,
Including the lren and Manganese deposits of the
Grigualand \West depositery

Basin analysis ofi Karee-aged coal-bearing hasins
north of the Main Kareo Basin




World Class Analytical Facility.

Temperature- and atmosphere-regulated
X-Ray Diffraction Unit purchased in
2005 with support from METFUND -
Cost: R1.35m

World class XRF laboratory

State of the art electron microprobe
purchased in 2004 for R5.9 m

Computerised thin sectioning facility
purchased in 2006

21 new student microscopes purchased in
2004 for R 1.5 m; 20 more purchased in
2006 for R 1.63m
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Last but not least, two irreplacible people: Wiebke Grote (LC de Villiers
Museum curater, left) and Melinda de Swardt (Departmental administrator)




At the end ofi the day, It Is alll about getting
the students on te the recks— making them
Inte professional scientists and better
RUmMan PEeIngs
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Seme people are better at this than others...

Brother Leader
teaching Hilaike: Diana

the rudiments offthe
feld communications
code




