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For	 better	 or	 for	 worse,	 climate	 change	 and	 related	
issues	look	like	they	will	be	with	us	for	a	while.		At	the	
34th	IGC	in	Brisbane	these	issues	dominated	the	plenary	
sessions.	The	debate	on	whether	human	emissions	of	
carbon	dioxide	are	 contributing	 to	 the	 rise	 in	 global	
temperature	 appears	 to	 be	 over.	 The	 circumstantial	
evidence	supporting	anthropogenic	global	warming	is	
now	 so	 overwhelming	 that	 the	 question	 now	 is	what	
can	we	do	about	it?	Although	it	is	the	cheapest	in	the	
short	term,	coal	is	clearly	the	dirtiest	source	of	energy.		
The	 new	 ABC	 of	 the	 energy	 debate	 is	 Anything	 But	
Coal.	 But	 what	 are	 the	 alteratives?	 In	 a	 fascinating	
documentary,	 Switch,	 Scott	 Tinker	 began	 with	 the	
Scandinavian	solution,	‘energy	so	clean	you	can	drink	
it’.		Unfortunately	not	everyone	is	blessed	with	reliable,	
proximal	sources	of	hydroelectric	energy.	Windpower	
and	solar	energy	are	clean,	but	minor	energy	sources.	
Biofuel	 only	 shifts	 the	 problem	 to	 water	 shortage.	
Natural	gas	is	not	as	dirty	as	coal,	but	when	it	comes	
to	 supplying	 national	 electric	 grids,	 the	 only	 serious	
alternative	 to	coal	 is	nuclear	energy.	Nuclear	energy	
demands	 a	 sophisticated,	 responsible	 infrastructure,	
which	 can	 be	 built,	 as	 the	 French	 have	 shown,	 and	
of	course	there	is	the	problem	of	waste.	The	consumer	
now	 has	 to	 make	 a	 choice.	 Is	 it	 better	 to	 generate	
tonnes	of	carbon	dioxide,	which	gets	blown	away	in	
the	wind	 to	somewhere	else,	or	else	deal	with	a	 few	
grammes	of	radioactive	waste?	As	the	world	becomes	
more	interconnected,	awareness	of	the	global	hazards	
of	 carbon	 dioxide	 emission	will	 turn	 the	 spotlight	 on	
those	 nations	 emitting	 more	 than	 their	 fair	 share.		
South	Africa	has	the	dubious	distinction	of	having	the	
highest	point	source	emission	of	carbon	dioxide	in	the	
world.	We	may	think	we	have	allies	within	BRICS.	The	
Chinese	 will	 burn	 tonnes	 of	 coal	 as	 industrialization	
advances,	but	the	Chinese	have	an	extraordinary	level	
of	social	cohesion	and	a	naïve?	faith	in	their	leaders.	
All	 agree	 that	 the	 root	 cause	 of	 the	 energy	 problem	
is	overpopulation.	China	is	the	first	nation	to	face	this	
problem	head	on.	They	may	well	 take	a	comparably	
responsible	stand	on	carbon	dioxide	emission.	

The	issues	of	environmental	responsibility	will	continue	
to	 dominate	 political	 and	 scientific	 agendas.	 The	
Geological	 Society	 of	 South	 Africa	 has	 to	 decide	
whether	to	take	a	stand	similar	to	that	of	the	Geological	

Society	of	America,	as	outlined	in	the	letter	from	John	
Geissman,	 a	 former	 president	 of	 that	 Society,	 or	 to	
dismiss	the	issue.	I	began	with	the	viewpoint	that	you	
had	to	have	an	overinflated	sense	of	the	importance	of	
the	human	 race	 to	believe	 that	humans	could	 induce	
climate	change.	However	my	exposure	 to	 the	debate	
has	swung	me	to	the	view	that	our	seething	masses	of	
humanity	are	indeed	an	agent	of	geological	change.	
Our	 destruction	 of	 the	 environment	 is	 resulting	 in	 a	
change	 in	 the	 climate	 which	 may	 be	 irreversible.		
However,	 if	 we	 can	 break	 it,	 maybe	 we	 can	 fix	 it.	
Unlikely,	but	it’s	worth	a	try.

In	 the	 letters	 section,	we	 have	more	 contributions	 on	
climate	 change.	 Deon	 le	 Roux	 and	 John	 Geissman	
represent	the	polar	opposites	in	the	debate.	While	John	
Truswell	is	skeptical	of	anthropogenic	global	warming,	
he	 includes	 the	 reduction	of	carbon	dioxide	emission	
as	one	of	 items	to	be	tackled	if	we	are	to	ameliorate	
our	“horrific	 treatment	of	 the	environment”.	There	are	
also	 letters	 dealing	 with	 more	 traditional	 geology.		
Following	on	the	letter	on	the	discovery	of	Venetia	from	
Jan	 Mostert	 in	 the	 June	 issue,	 Norman	 Lock	 clarifies	
some	of	the	history	in	the	heady	days	of	the	discovery	
of	 Orapa.	 In	 response	 to	 Gavin	 Whitfield’s	 article	
on	 Platberg	 dolerites,	 Freddie	 Roelofse	 and	 Andre	
Odendaal	 defend	 the	 original	 interpretation	 of	 these	
as	 lavas,	 pointing	 to	 other	 examples	 of	 columnar	
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executive managers

Craig Smith

basalts	 with	 transgressive	 contacts.	 Gavin	 Whitfield	
remains	unconvinced.	Finally	we	return	to	Pilanesberg.		
I	had	hoped	that	we	would	be	able	to	present	a	clear	
picture	of	the	opposing	interpretations,	but	Pilanesberg	
geology	 is	 not	 going	 to	 be	 resolved	 without	 a	 close	
reexamination	 of	 the	 relation	 between	 the	 volcanics	
and	 the	 intrusives.	 Accordingly	 the	 letters	 received	
earlier	this	year	from	Jos	Lurie	and	Grant	Cawthorn	are	
printed	in	this	issue.

The	 importance	 of	 Geoheritage	 both	 here	 in	 South	
African	 and	 in	 neighbouring	 countries	 is	 being	
increasingly	 recognized.	 Our	 new	 President,	 Pamela	
Naidoo	 contributes	 an	 article	 on	 the	 opening	 of	 the	
Hartebeestpoort	cableway.	The	geology	of	the	area	is	
a	significant	part	of	 the	attraction	and	 there	 is	a	call	
to	restore	the	geological	model	previously	on	display.		
Marcia	 van	 Aswegen	 reports	 on	 the	 recognition	 of	
“Geological	 Evidence”	 as	 one	 of	 the	 ten	 tangible	
topologies	 recognized	 in	 the	 new	 national	 tourism	

strategy.	 This	 could	 have	 significant	 implications	 for	
the	 preservation	 of	 those	 important	 outcrops	 which	
underpin	 geological	 knowledge	 in	 South	 Africa.	 In	
Namibia	Gisela	Hinder	announces	the	opening	of	the	
Rosh	 Pinah	 visitor’s	 centre,	which	 highlights	 both	 the	
beauty	 and	 the	 economic	 importance	 of	 this	 mineral	
endowment.

On	the	cover	is	a	picture	of	the	controversial	Maniitsoq	
structure	which	is	a	would-be	candidate	for	the	world’s	
oldest	 preserved	 meteorite	 impact	 crater.	 Round	 one	
of	 the	debate	is	about	 to	begin,	and	we	are	likely	 to	
be	treated	to	many	rounds	before	it	is	finally	decided	
whether	 Vredefort	 should	 be	 relinquishing	 the	 title.	
Finally,	 I	 apologise	 for	 the	 oversight	 which	 saw	 the	
cover	of	the	June	issue	mistakenly	labeled.	I	thank	those	
alert	readers	who	recognized	that	the	photo	is	in	fact	
the	“Map	of	Africa”	on	the	Kaaimans	River.

Chris Hatton

It	has	been	an	interesting	few	weeks	in	South	Africa,	
weather-wise,	and	the	corn	belt	of	the	United	States	is	
suffering	its	worst	drought	and	heat	wave	in	50	years.		
This	 is	 of	 course	 is	 likely	 to	 have	 a	 huge	 impact	 on	
global	food	prices	in	coming	months,	and	if	you’re	into	
investing	 in	grain	 futures,	 September	 corn	purchased	
in	 early	 2012	 would	 have	 made	 you	 a	 fortune.	 I	
suspect	 most	 of	 us	 missed	 the	 boat.	 I	 had	 promised	
myself	that	I	would	not	touch	climate	change	in	another	
column	until	Hell	Freezes	Over	–	and	then	it	snowed	in	
Johannesburg.	So……

The	Great	Debate	on	climate	change	continues	across	
the	 globe	 (as	 well	 as	 in	 the	 pages	 of	 this	 journal).		
In	 a	 previous	 column,	 I	 noted	 that	we	 needed	 to	 be	
distinguishing	 between	 advocacy	 and	 objectivity	 in	
all	of	our	professional	activities,	and	over	the	past	few	
months	 the	 ‘noise	 levels’	on	 the	climate	change	 issue	
seems	to	me	to	be	moderating	a	bit,	at	the	same	time	
as	we	see	an	increase	in	articles	that	appear	to	be	a	bit	
more	objective.	A	new	analysis	of	global	temperature	
change	 dating	 back	 to	 1753	 was	 released	 by	 the	
Berkley	 Earth	 in	 early	 July	 (see	 http://berkeleyearth.
org/results-summary/),	and	this	appears	to	be	a	great	
piece	 of	 science,	 which	 is	 independent	 of	 global	

climate	models.		The	data	set	used	by	Berkley	Earth	is	
available	to	all;	it	will	be	interesting	to	see	if	different	
interpretations	of	the	same	data	set	arise	over	the	next	
year	or	so.

One	recent	NASA	report	links	the	probability	of	hotter	
summers	 to	 global	 warming	 (see	 http://www.nasa.
gov/topics/earth/features/warming-links.html),	 and	
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while	 it	may	 leave	 the	 sceptics	 a	 bit	 cold	 (could	 not	
resist	that	one),	it’s	a	report	worth	reading.

On	 matters	 more	 mundane,	 the	 GSSA	 has	 a	 bulk	
mailing	procedure	to	ensure	that	our	members	as	well	
as	a	significant	number	of	non-member	but	 interested	
parties	obtain	the	notifications	that	we	send	out,	largely	
concerning	earth	science	courses	and	events	run	by	the	
GSSA	or	 sister	 societies	 such	as	 the	SAIMM,	SAGA,	
SAIEG	and	FFF.	We	do	not	forward	naked	advertising,	
and	we	do	not	release	the	data	base	to	third	parties.		
Typically	 we	 do	 not	 distribute	 notifications	 from	
private	 conference	 companies	 unless	we	believe	 that	
the	 offering	 is	 very	 relevant	 and	 worthwhile	 to	 the	
membership.	 On	 average	 you	 should	 be	 receiving	
about	3-4	notices	per	week,	and	we	construct	these	to	
use	as	little	bandwidth	or	system	resources	as	possible.		
If	 you	are	not	 receiving	 these	notices,	please	contact	
us	at	info@gssa.org.za,	because	we	probably	have	an	
incorrect	or	outdated	email	address	for	you.	With	the	
greatest	will	in	the	world,	even	with	the	staffs’	superior	
mindreading	 talents,	we	cannot	get	everyone’s	email	
addresses	right	all	the	time,	and	we	cannot	easily	tell	if	
individuals	are	receiving	information.

The	 GSSA	 is	 currently	 reviewing	 embarking	 on	 a	
mixed	model	for	printing	the	SAJG.	We	were	spurred	
to	action	early	in	the	year,	when	very	large	numbers	of	
the	double	issue	for	end	2011	(vol.	114,	no.	3-4)	were	
returned	by	the	post	office.		We	have	reason	to	believe	
that	 in	 many	 cases	 delivery	 notices	 were	 not	 sent	 to	
recipients,	and	post	office	employees	simply	 returned	
the	 journal	 to	us	 (less	work!).	 If	you	are	one	of	 those	
who	have	not	received	the	issue	and	would	like	a	copy,	
please	 contact	 info@gssa.org.za.	 We	 will	 try	 again!		
This	 issue	 is	 the	 special	 Inkaba	 yeAfrica	publication,	
and	may	be	of	particular	interest.

As	 many	 of	 you	 will	 be	 aware,	 there	 is	 serious	
international	debate	currently	underway	on	the	subjects	
of	 electronic	 publishing	and	open	access	 publishing.		
We	 are	 watching	 developments	 very	 carefully,	 and	
in	 the	medium	 term	will	 be	 going	with	mixed	model	
electronic	and	print	publication.	Those	who	still	want	
the	 Journal	 in	 print	 format	 will	 be	 able	 to	 get	 it,	 at	
least	 for	 now.	 	 There	 is	 some	 expectation	 that	 costs	
will	be	 reduced	significantly	with	 this	model,	but	 that	
unfortunately	 is	 not	 the	 case.	 Electronic	 distribution	

combined	with	reducing	the	print	runs	cuts	the	delivery	
time,	 and	 will	 minimize	 future	 cost	 escalations.	
Members	 are	 reminded	 that	 the	 electronic	 Journal	 is	
now	available	at	no	additional	cost	through	Geoscience	
World,	which	is	accessible	through	the	GSSA	website.	
Note	that	the	electronic	version	of	the	SAJG	is	now	the	
Journal	of	Record.

Worldwide	 there	 is	 a	 revolt	 against	 the	 very	 high	
subscription	 costs	 of	 the	 major	 journals	 (particularly	
those	of	Elsevier),	and	there	is	a	very	strong	movement	
to	publish	in	(free)	open	access	 journals	 if	any	of	 the	
research	was	publicly	 funded.	However,	 there	 seems	
to	be	little	thinking	on	who	will	then	cover	the	costs	of	
publication.	The	default	seems	to	be	that	costs	should	
now	be	covered	by	authors’	fees	sourced	from	research	
grants.	But	will	research	grants	be	increased	to	cover	
this?		I	seriously	doubt	it!		Potentially,	this	puts	pressure	
on	scientific	journals	published	by	professional	societies	
such	as	ours,	which	publish	at	no	cost	to	authors	except	
for	colour	plates.	We	are	watching	the	debate	closely.

As	manager	of	the	GSSA,	I	receive	numerous	queries	
from	the	third	estate	(The	Press!),	and	we	try	to	respond	
as	sensibly	as	possible,	and	get	our	viewpoints	across.		
We	really	do	try	 to	sell	 the	message	of	objectivity	as	
opposed	to	taking	particular	stances	–	because	we	have	
a	membership	with	very	diverse	views	on	lots	of	topics.		
But	once	in	a	while	we	are	tested.	I	have	recently	been	
informed	by	a	journalist	that	there	is	a	mountain	in	the	
southwest	 part	 of	 France,	 around	 which	 is	 camped	
a	 large	 number	 of	 ‘New	 Agers’.	 These	 people	 are	
awaiting	 December	 21,	 2012,	 at	 which	 time	 large	
numbers	of	aliens	are	predicted	to	exit	the	hollow	centre	
of	said	mountain.	The	French	government	is	apparently	
concerned	 that	 ranks	of	 the	campers	will	 swell	 to	 the	
point	 where	 health	 concerns	 become	 an	 issue,	 not	
to	mention	possible	mass	 suicides	 (on	December	22,	
presumably).	Should	you	 see	unkind	 reference	 to	 the	
comments	made	by	Your	Representative	at	the	GSSA,	
including	that	the	dietary	requirements	of	aliens	might	
include	‘New	Agers’,	please	forgive	me.	

Craig	Smith
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Pamela
Naidoo

president’s column
It	was	an	honour	 to	 take	up	 the	President’s	badge	of	
Office	 at	 the	 GSSA	 AGM	 on	 the	 5th	 of	 July	 among	
well-	wishing	peers,	and	I	hope	to	 faithfully	serve	 the	
Society	and	its	members.	I	would	like	to	thank	everyone	
on	Manco	and	Council	for	their	vote	of	confidence	and	
I	 look	 forward	 to	 continuing	 the	work	 of	 our	 Society	
with	 our	 enthusiastic	 and	 capable	 team	 of	 staff	 and	
volunteers.	

We	will	continue	to	live	our	Values	of	Cherish,	Promote	
and	Prosper	as	the	home	of	Professional	and	Learned	
geoscientists,	and	to	build	on	the	solid	foundations	laid	
by	our	predecessors.

My	 particular	 focus	 this	 year	will	 be	 on	 Engaging.	 I	
would	 like	 to	 foster	 closer	 interaction	with	Members,	
Branches	and	 the	Public.	We	want	 to	solicit	opinion,	
stimulate	discussion	and	encourage	participation.	My	
vision	is	for	us	to	grow	our	affiliations	with	other	regional	
and	 international	 geological	 science	 organisations,	
as	 well	 as	 explore	 and	 establish	 synergy	 with	 other	
professional	 groups	 in	 industry	 beyond	 SAIMM	 and	
SACNAS.	 I	would	 like	 to	 see	 the	GSSA	establishing	
contact	 with	 the	 DMR,	 Water	 Affairs	 and	 Chamber	
of	 mines	 to	 enable	 further	 meaningful	 dialogue	 and	
provide	 inputs	 on	 any	 piece	 of	 legislation	 that	 may	
significantly	impact	geoscientists.

Building	 capacity	 is	 another	 area	 of	 focus	 for	 the	
coming	year.	Together	with	Manco,	we	will	continue	
to	grow	our	student	membership	and	looking	at	ways	
offering	mentoring.	We	will	also	 focus	on	 interacting	
more	with	Universities	and	research	organisations	and	
look	at	succession	planning	in	the	GSSA.	

Continuing	 with	 previous	 efforts,	 we	 will	 focus	 on	
being	Relevant	to	our	members	and	encouraging	and	
enabling	 professional	 development.	 We	 will	 look	 at	
ways	to	provide	further	value	to	members	and	keep	in	
touch	with	members	abroad	and	ex-	members	via	the	
GSSA	website	and	Linked	in.
		
Taking	Geoheritage	projects	 forward	will	be	another	
key	area	of	focus,	with	a	number	of	exciting	projects	
on	 the	way.	 	Watch	Geobulletin	and	 the	website	 for	
developments!

Our	 focus	 on	 Transforming	 the	 Society	 will	 continue	
with	efforts	to	take	advantage	of	the	digital	age	such	as	
offering	electronic	journal	subscription,	online	payment	
and	photo	competitions	on	Facebook.	We	will	continue	
running	 the	 Society	 more	 along	 business	 lines	 wrt	
projects,	budgets	and	reporting.	

The	major	deliverables	for	the	coming	year	will	include	
implementing	 the	 online	 CPD	 points	 management	
system,	 adopting	 the	 updated	 constitution	 and	 by-
laws,	meetings,	workshops	and	symposia	and	building	
and	maintaining	 relationships	with	other	professional	
bodies	 such	as	 the	SEG	and	 the	Geological	Society.		
Certain	members	of	Manco	including	myself,	who	are	
on	 the	 local	 organising	 committee	 for	 the	 35th	 IGC	
in	 2016,	 have	 been	 handed	 the	 baton	 to	 make	 the	
GSSA-CGS	 hosted	 event	 in	 Cape	 Town	 a	 success.		
It	 is	 a	 fantastic	 opportunity	 for	 the	 Southern	 African	
geoscience	community	to	showcase	our	work	and	we	
are	excited	that	with	the	help	of	our	members,	we	will	
host	a	memorable	event.		

I	 look	 forward	 to	 hearing	 from	 Members	 about	 their	
ideas	 for	 growing	 the	 Society	 and	 our	 offering	 to	
them.

Pamela	Naidoo
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The	 society	 held	 its	 Annual	 General	 Meeting	 at	 the	
Woodmead	 Country	 Club	 on	 Thursday	 5th	 July	
2012.	 Thanks	 to	prudent	management	 the	Society	 is	
in	a	sound	financial	position.		The	outgoing	President,	
Johan	Krynauw,	emphasized	 the	need	 to	expand	 the	
financial	base	of	the	Society	to	allow	it	to	continue	to	
provide	excellent	service	to	its	members	and	to	build	a	
legacy	for	the	future.

The	intent	to	formally	award	theDraper	medal	to	Tom	
Clifford	at	the	Annual	Fellows	Dinner	in	November	was	
announced.		Regrettably	Tom	passed	away	in	August.	
His	obituary	appears	on	p.	37

The incoming President, Pamela Naidoo and the recipient of the 
Haugton Award, Tarryn- Kim Rudnick. See also 
http://blogs.sun.ac.za/news/2012/08/07/su-again-produces-top-hon-
ours-student-in-geology-in-south-africa/

Changing climates

Deon le Roux

The	last	 three	issues	of	the	Geobulletin	have	included	
debate	on	climate;	by	now	there	have	been	a	number	
if	contributions.	My	focus	here	relates	 in	particular	 to	
interactions	with	Rose	Prevec.	THE	CLIMATE	CHANGE/
AGW	NON-SCIENCE						

The	anthropomorphic	global	warming	(AGW)	doctrine	
rests	mainly	on	 the	 following	beliefs,	 in	disregard	or	
ignorance	of	geological,	meteorological	and	historical	
knowledge:	

1.	The	measured	global	warming	of	 the	20th	century	
was	unprecedented

2.	The	only	cause	is	the	greenhouse	effect	of	CO2	in	
the	atmosphere	

3.	The	chief	contributor	to	increasing	CO2	in	the	Earth’s	
atmosphere	is	the	burning	of	fossil-fuels	by	man

4.	Global	 temperatures	have	never	been	higher	 than	
now

5.	 An	 increase	 of	 a	 few	 degrees	 C	 more	 would	 be	
catastrophic	for	life	on	Earth

The	 alleged	 consensus	 amongst	 scientists	 regarding	
AGW	is	 false	propaganda	or	wishful	 thinking.	 In	 the	
USA	 31	 487	 qualified	 scientists,	 including	 9	 029	
with	Ph.D’s	have	distanced	 themselves	 from	 the	 IPCC	
findings	(www.petitionproject.org).

Rose	Prevec	has	accepted	the	tenets	of	AGW	in	good	
faith,	and	like	a	good	convert	meant	to	stamp	out	the	
heretics	(-does	a	denialist	have	a	place	in	the	debate?	
Geobulletin,December).	 Imagine	 her	 disappointment	
when,	instead	of	applause,	her	letter	elicited	responses	
in	March	from	John	Trusswell	and	me	which	contradicted	
her	beliefs.	 In	 her	 follow-up	 letter	 in	 June	 	 (-	 the	other	
side	of	the	story,	or	a	contrived	distraction?)	she	glossed	
over	our	 factual	arguments	as	 ‘denialist	 rhetoric’,	and	
‘advocacy’.	I	have	been	on	pension	for	a	decade	and	
do	not	have	 links	with	any	organization	 involved	with	
fossil	 fuels,	 nor	 any	 ‘advocacy	 group’.	Although	 John	
and	 I	 have	 never	 met	 or	 communicated	 before,	 our	
letters	agree	on	several	 issues,	e.g.	 the	global	cooling	
during	the	first	40	years	of	measurable	carbon	emission,	
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as	well	 as	after	1998;	 the	 concern	during	 the	1970s	
about	a	possible	return	to	the	ice	age.	

Meteorological records

My	 source	 of	 historical	 climate	 data,	 ‘The	 Changing	
Climate’	by	H.H.	Lamb,	was	first	published	 in	1966,	
decades	before	the	IPCC	or	Al	Gore’s	‘The	Inconvenient	
Truth’.	The	author	had	access	to	the	archives	of	weather	
reports	 from	all	 over	 the	world	possessed	by	 the	UK	
Meteorological	Office	Library.	

The	global	cooling	during	1938-1977	is	undeniable.	
Those	of	us	who	were	scientifically	aware	during	 the	
1970s	 still	 remember	 the	 media	 coverage	 of	 global	
cooling.	Then,	as	now,	the	reversal	in	the	climatic	trend	
took	 some	years	 to	 register	with	 the	media	and	 “the	
ice	 age	 is	 nigh”-	 alarmists.	 This	 period	 accounts	 for	
more	 than	 half	 of	 the	 time	 elapsed	 since	 the	 start	 of	
serious	 fossil	 fuel	burning,	and	 is	 sufficient	proof	 that	
the	 alleged	 correlation	 between	 rising	 atmospheric	
CO2	and	rising	global	temperatures	does	not	exist.	The	
statement	by	the	British	Meteorological	Office,	“that	the	
decade	 2000-2009	 has	 been	 warmer,	 on	 average,	
than	 any	 other	 decade	 in	 the	 previous	 150	 years”,	
is	 contentious.	 Last	 year	 newspapers	 announced	 that	
scientists	ascribed	the	global	cooling	recorded	during	
the	preceding	5	years	to	the	burning	of	Chinese	coal.	
HadCRUT	(IPCC-)	data	also	shows	no	global	warming	
over	the	last	15	years.	

The	 accompanying	 graph	 is	 obtainable	 at	 www.
c3headlines/globalcoolingdataevidencetrends/

Extreme weather

The	significance	of	a	quotation	from	Lamb’s	book	in	my	
previous	letter	was	apparently	missed:	

“The period 1200-1400 AD contained some 
remarkable instability in Western Europe with great 
floods and droughts, notably severe and notably 
mild winters”

These	 conditions	 ushered	 in	 a	 period	 of	 intermittent	
global	 cooling	 following	 the	 Medieval	 Warming	
Period,	which	bottomed	out	600	years	later	in	the	Little	
Ice	Age.	‘Extreme	weather’	experienced	now	is	history	
being	repeated	800	years	later.	

Climategate

Ms.	Prevec	calls	 the	‘Climategate’	saga	of	2009	“an	

immense	 waste	 of	 resources”	 and	 claims	 that	 “the	
accused	 scientists	 of	 the	 University	 of	 East	 Anglia	
Climate	 Research	 Unit	 were	 completely	 exonerated	
on	 all	 charges.”	 Ms.	 Prevec	 is	 advised	 to	 read	 the	
leaked	emails,	which	are	as	damning	evidence	as	tape	
or	 video	 recordings.	 In	 www.climategate/Analysis	
by	 John	 P.Costella,	 Ph.D,	 the	 emails	 are	 presented	
verbatim.	 The	 extracts	 below,	 with	 my	 comments	 in	
italics,	reveal	the	level	of	ethics	and	professionalism	of	
the	leading	AGW-‘scientists’:

Email 0926026654 (06/05/1999)
Phil	 Jones	 to	 Mike	 Mann,	 copies	 to	 Keith	 Biffra	 and	
Tim	Osborn	 (UK),	Malcolm	Hughes	and	Ray	Bradley	
(USA):	

“….. You may think Keith and I have reviewed some 
of your papers but we haven’t. I’ve reviewed Ray’s 
and Malcolm’s. … I also know you’ve reviewed my 
paper with Gabi [Hegerl] …”

A	 clique	 peer-reviewing	 one	 another’s	 papers,	 and	
rejecting	those	not	conforming	to	their	dogma.

Email 0938018124 (22/09/1999)
Keith	Biffra	 to	Mike	Mann,	 Phil	 Jones,	 Tom	Karl	 and	
Chris	Follard:

“I know there is pressure to present a nice tidy story 
as regards ‘apparent unprecedented warming in a 
thousand years or more in the temperature proxy 
data’ but in reality the situation is not quite so 
simple. We don’t have a lot of temperature proxies 
that come right up to today and those that do (at 
least a significant number of tree proxies) have 
some unexpected changes in response that do not 
match the recent warming. I do not think it wise that 
this issue be ignored in the chapter. …
I believe that the recent warmth was probably 
matched about 1000 years ago.”	

Email 1054757526 (04/06/2003)
Mike	Mann	to	his	co-authors	about	a	paper	that	 they	
were	preparing	for	publication:

“I think trying to adopt a timeframe of 2000 years, 
rather than the usual 1000 years, addresses a 
good earlier point that Jonathan Overpeck made 
… that it would be nice to try to contain the putative 
‘Medieval Warming Period’ even if we don’t have 
data available that far back.”
	

Email 1062592331 (03/09/2003)
Ed	Cook	to	Keith	Biffra:
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“After the meeting in Norway … hearing Bradley’s 
follow-up talk on how everybody but him has f…up 
in reconstructing Northern Hemisphere temperatures 
over the past 1000 years, I have come up with an 
idea that I want you to be included in. ….

7/ Publish, retire and don’t leave a forwarding 
address. Without trying to prejudice this work, 
but also because of what I think I know to be the 
case, the results of this study will show that we 
can probably say a fair bit about … temperature 
variability within a century (at least as far as we 
believe the temperature proxy estimates), but that we 
honestly know f…all about what the …. variability 
was like on timescales greater than a century with 
any certainty (i.e. we know with certainty that we 
know f…all).”

Email 1076359809 (09/02/2004)
Regarding	a	 request	by	Steve	McIntyre	 to	Phil	 Jones,	
forwarded	to	Mike	Mann,	who	replied:

“Personally I wouldn’t send him anything. I have no 
idea what he’s up to but you can be sure it falls into 
the ‘no good’ category. …

There is no reason to give them any data, in my 
opinion, and I think we do so at our own peril!”

Email 1091798809 (06/08/2004)
Phil	 Jones	 to	 Janice	 Lough,	 an	 Australian	 climate	
scientist:

“… Mike Mann refuses to talk to these people and 
I can understand why. They are just trying to find if 
we’ve done something wrong.”

Email 1120593115 (05/07/2005)
Phil	Jones	to	climate	scientist	John	Christy:

“… The scientific community would come down on 
me in no uncertain terms if I said the world had 
cooled from 1998. OK, it has, but it is only 7 years 
of data and it isn’t statistically significant.” 

Political developments in the USA

On	 19	 February	 2011	 the	 House	 of	 Representatives	
voted	 244	 –	 179	 for	 an	 amendment	 to	 discontinue	
funding	the	IPCC.	The	amendment	was	introduced	by	
Republican,	Blaine	Luetkemaier:

“Scientists manipulated climate data, suppressed 
legitimate peer-reviewed journals, and researchers 

were asked to destroy emails, so that a small 
number of climate alarmists could continue to 
advance their environmental propaganda. My 
constituents should not have to continue to foot the 
bill for an organization to keep producing corrupt 
findings that can be used as justification to impose 
a massive energy tax on every American.”

In	 the	first	of	 these		 issues		Prevec,	who	believes	 that	
global	warming	 is	anthropomorphic,	had	a	 right	go,	
rather	unpleasantly,	at	Kelvin	Kemm.	Kemm	had	spoken	
at	a	Coal	Indaba:	he	did	not	accept	global	warming,	
not	 the	 influence	of	 increasing	CO2	emissions	on	 the	
atmosphere.	Prevec	concluded	by	saying	the	‘denialists;	
have	no	place	in	the	climate	debate.

In	the	next	issue	Deon	le	Roux	and	I	took	issue	with	her	
approach.

Rose	Prevec	has	written	again	 in	 the	 June	 issue.	She	
thinks	 Deon	 and	 I	 are	 sincere	 (thanks),	 but	 finds	 it	
disappointing	to	see	so	much	of	the	standard	‘denialist’	
rhetoric	filtering	through	in	our	responses.	It	seems	we	
are	among	those	who	erode	confidence	in	the	scientific	
process	and	create	confusion.	A	point	in	our	favour	is	
that	we	are	seen	as	sceptics	(preferred	spelling)	rather	
than	cynics.	Ho	hum.

She	 picks	 up	 Craig	 Smith’s	 point	 of	 the	 need	 to	
distinguish	between	objective	argument	and	advocacy.	
AGW	is	objective,	its	denial	can	be	linked	to	sinister	
advocacy	groups;	it	would	be	quite	simple	to	reverse	
objectivity	and	advocacy	in	this	scenario.	I	am	not	sure	
that	advocacy	 lends	 itself	 to	 such	pejorative	usage.	 I	
consider	that	advocacy	is	simply	the	active	support	of	
a	cause	–	 in	 this	 instance	 I	 think	 the	word	should	be	
replaced	by	‘lobbying’,	which	both	sides	in	this	debate	
certainly	have	done.

In	1988	the	UN	established	an	Intergovernmental	Panel	
on	Climate	Change.	For	almost	a	decade	up	until	2007	
the	 IPCC	was	spearheaded	by	a	computer-generated	
graph	which	showed	temperature	essentially	flat-lining	
for	 a	 millennium,	 then	 taking	 off	 –	 like	 an	 inverted	
hockey	stick	–	at	 the	start	of	 the	 industrial	 revolution.	
So	 there	 we	 have	 it;	 the	 Earth	 is	 warming	 and	 the	
cause	is	anthropomorphic,	related	in	particular	to	the	
increasing	amounts	of	CO2,	etc	that	we	are	pumping	
into	the	atmosphere.

The	 graph	 eventually	 disappeared:	 it	 had	 ignored	
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the	 documented,	 preceding	 Little	 Ice	 Age	 and	 the	
Mediaeval	 Warming	 Period,	 and	 the	 statistics	 had	
been	shown	to	be	flawed.	Yet	one	seems	to	be	in	dire	
peril	if	the	concept	of	anthropomorphic	global	warming	
is	not	accepted..

Every	member	of	our	Society	knows	that	climates	have	
varied	 through	 time,	 on	 a	 variety	 of	 scales.	 Those	
who	have	examined	the	data	agree	that	we	are	in	a	
warming	period,	in	which	there	are	minor	variations.	
This	pattern	is	clear	from	say	1977	to	1998,	although	
doubt	still	lingers	from	then	on,	doubt	which	even	some	
of	those	who	were	involved	in	Climategate’shared..

So	I	am	unsure	why	Prevec,	or	anybody	else,	continues	
to	talk	about	climate	change	‘denial’.	She	herself	states	
that	 the	 concern	 is	 that	 is	 that	 Man’s	 industrial	 and	
agricultural	activities	have	accelerated	climate	change:	
We	should	avoid	senseless	semantic	wrangling,	rather	
continue	to	focus	on	the	real	issues:	these	are	continuing	
to	study	how	climates	have	changed	naturally	through	
time,	and	 tackling	 the	effects	of	our	horrific	 treatment	
of	the	environment	–	this	continuing	to	include	reducing	
the	emission	of	CO2	into	the	atmosphere

Cataclysmic	volcanic	events	and	astroblemes	have	led	
to	 major	 climatic	 changes;	 plate	 tectonic	 movements	
have	 also	 played	 their	 part.	 We	 receive	 our	 energy	
from	 the	 Sun	 and	 I	 for	 one	 support	 the	 view	 that	
the	 (documented)	 small	 changes	 in	 the	 level	 of	 this	
energy	cause	the	type	of	changes	seen	say	in	the	last	
1200	years.	If	real,	objective	science	does	show	that	
increased	CO2	in	the	atmosphere	leads	to	temperature	
increases	then	so	be	it,	but	the	present	data	provides	
no	grounds	for	excoriating	those	with	different	views.

My	own	hope	is	that	we	look	at	our	environment	in	as	
broad	a	manner	 as	 possible	 (a	 la	Grant	Cawthorn).	
It	would	be	a	relief	 for	 the	UN	to	broaden	the	scope	
out	from	the	IPCC’s	annual	jamboree	–	devoted	as	it	is	
to	getting	…		something		…		anything				to	which	the	
delegates	might	agree.

I	also	hope	that	if	the	Society	does	develop	a	position	
on	this	matter	it	does	so	with	care

John Truswell

Perspective from Past-
President, Geological 
Society of America

Having	 followed	 the	 recent	 contributions	 regarding	
global	climate	change	 in	 the	GSSA	Geobulletin	over	
the	 past	 several	months,	 I	 commend	 Editor	Dr.	Chris	
Hatton’s	approach	of	focusing	on	what	really	matters	
in	any	and	all	considerations	of	 this	 topic	–	one	 that	
is	of	 tantamount	 importance	 to	all	humankind.	This	 is	
the	clear	and	unambiguous	separation	of	the	scientific	
method	 from	 “bent	 science”.	 From	Dr.	 Rose	 Prevec’s	
contribution	 in	 June	 (2012)	 I,	 simply	 as	 a	 single	
geoscientist,	 urge	 the	 Geological	 Society	 of	 South	
Africa,	 as	 an	 Associated	 Society	 of	 the	 Geological	
Society	of	America,	to	“formulate	an	official	stance	on	
the	 issue	of	climate	change”.	The	Geological	Society	
of	 America	 originally	 adopted	 its	 position	 statement	
“Climate	 Change”	 in	 2006,	 and	 revised	 it	 in	 2010	
(http://www.geosociety.org/positions/pos10_
climate.pdf),	prior	to	my	term	as	GSA	President.	I	can	
safely	say	that	 these	endeavours,	especially	 the	more	
recent	revision,	with	additional	global	data	becoming	
even	more	overwhelming,	were	not	without	considerable	
human	emotion	and,	well,	plain	disagreement	among	
some	 GSA	 Council	 	 members.	 Ultimately,	 the	 oldest	
geoscience	organization	in	North	America	provided	a	
clear	and	factual	statement.	Part	of	the	statement	reads,	
“The	Geological	Society	of	America	(GSA)	concurs	with	
assessments	 by	 the	 National	 Academies	 of	 Science	
(2005),	 the	 National	 Research	 Council	 (2006),	 and	
the	Intergovernmental	Panel	on	Climate	Change	(IPCC,	
2007)	that	global	climate	has	warmed	and	that	human	
activities	 (mainly	 greenhouse	 gas	 emissions)	 account	
for	 most	 of	 the	 warming	 since	 the	 middle	 1900s.”	
The	 process	 of	 enacting	 a	 Position	 Statement	 by	 the	
Geological	 Society	 of	 America	 through	 its	 Geology	
and	Public	Policy	Committee	is	succinctly	summarized	
in	the	April/May	2012	issue	of	GSA	Today.

I	 offer	 a	 personal	 perspective	 on	 the	 issue	 of	
anthropogenic	influences	on	climate	change.	I	consider	
myself	 very	 fortunate	 to	 have	 grown	 up	 at	 the	 time	
and	in	 the	place	 that	 I	did.	Born	in	1952,	 I	grew	up	
in	 Rockford,	 Illinois,	 USA,	 home,	 from	 a	 geologic	
perspective,	to	Estwing	rock	hammers	(and	other	great	
tools!).		In	fact,	the	President	of	Estwing	was	a	member	
of	 Emmanuel	 Episcopal	 Church,	 where	 my	 parents	
were	very	active.		My	father	was	very	passionate	about	
certain	 things	 and	 one	 was	 his	 recognition	 that	 our	
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planet	already	had	too	many	human	beings	on	it,	and	
this	was	in	the	early	1950’s,	when	the	global	population	
was	less	than	three	billion	(!),	and	that	the	current	rate	
of	 growth	 could	 lead	 to	 disaster.	 While	 growing	 up	
I	 became	 more	 and	 more	 learned	 about	 this	 global	
concern	and	concluded	that	the	study	of	geology	was	
intimately	 linked	 to	 the	 future	of	humankind	and	 thus	
was	a	worthwhile	lifetime	endeavour.	Yet,	my	parents	
had	four	children,	and	I	am	the	youngest	of	them.	So	
that,	in	and	of	itself,	is	a	quandary.	The	concept	of	four	
children	in	any	family,	let	alone	an	average	of	2.1,	is	
quite	troubling	to	me.	My	wife	of	nearly	40	years	and	I	
adopted	one	Mayan	Indian	from	Guatemala;	there	are	
too	many	starving	mouths	 to	feed	on	this	planet,	and	
most	will	suffer	profoundly,	for	what	is	ahead.	Thus,	the	
origin	of	this	contribution.

In	principle,	every	student	in	an	“introductory	Physical	
Geology”	class	the	world	over,	no	matter	what	form	it	
takes,	or	how	it	 is	 taught	by	whom,	learns	something	
about	 Earth	 resources	 and	 Earth	 reserves,	 and	 the	
simple	fact	that	neither	are	infinite.	Even	the	wealthiest	
1.0	 percent	 of	 families	 in	 the	 United	 States	 know	
that	 their	 resources	are	not	 infinite,	and	 that	 each	of	
their	children	cannot	have	a	different	coloured	Aston	
Martin	for	each	day	of	the	week.	Students	also	learn,	
usually,	 that	 there	 have	 been	 profound	 changes	 to	
our	 planet	 over	 the	 geologic	 past,	 including	 times	
of	 very	 enhanced	warming	 of	 the	 planet,	 associated	
with	considerably	higher	concentrations	of	CO2	in	the	
Earth’s	atmosphere,	and	major	sea	level	rise,	as	well	as	
times	of	profound	global	glaciations.	We	know	many	
details,	 through	paleoclimatological	studies	 the	world	
over,	 of	 how	global	 conditions	 have	 changed	 in	 the	
Earth’s	past	(e.g.,	Kump,	2011).		What	does	not	enter	
into	these	equations,	obviously,	is	the	very	simple	fact	
that	new	ways	of	altering	the	chemistry	of	 the	Earth’s	
atmosphere	 have	 been	 introduced	 over	 the	 past	 few	
centuries	 and,	 the	 last	 time	 that	 this	 author	 checked,	
internal	combustion	engines	or	coal	fired	power	plants	
have	never	have	been	important	in	the	geologic	past,	
not	in	the	early	vestiges	of	the	Quaternary,	the	Pliocene,	
the	Miocene,	the	Oligocene,	the	Triassic,	the	Silurian,	
the	Ediacaran	of	the	Neoproterozoic,	the	late	Archean,	
the	 Hadean.	 Never.	 Ever.	 There	 is	 no	 evidence	 in	
the	 geologic	 record	 of	 any	 process	 that	 is	 capable	
of	 duplicating	 the	 very	 dramatic	 increase	 in	 CO2	 in	
the	 atmosphere	 that	 we	 initiated	 with	 the	 industrial	
revolution.		It	is	the	alarming	and	rising	rate	of	increase	
of	CO2	,	in	comparison	to	natural	fluctuations	in	CO2	
and	global	temperature	in	the	Earth’s	past,		that	seems	

challenging	to	grasp	or	convenient	to	ignore.	

So,	 what	 is	 the	 solution?	 	 This	 writer	 recognizes	
that	 the	 likelihood	 of	 any	 dramatic,	 global	 human	
response	coming	“overnight”	is	vanishingly	small.		As	
Bill	 McKibben	 writes	 in	 Eaarth	 (2011),	 much	 of	 the	
inevitable	change	will	happen	very	locally,	or	else	there	
will	 be	 a	 great	 deal	 of	 suffering.	 Alternative	 energy	
and	alternative	transportation	choices	will	be	made	by	
many.	 	 I	 am	 proud	 to	 say	 that,	 in	 33	 going	 on	 34	
years	of	the	professoriate	at	three	different	institutions	
in	the	United	States,	I	have	never	purchased	a	permit	
for	parking	on	each	 campus.	 	 In	Albuquerque,	New	
Mexico,	 I	 could	 bike	 the	5+	miles	 to	work	 far	 faster	
than	I	could	drive,	every	day.		In	my	current	working	
environment,	in	a	metroplex	of	some	9+	million	people,	
I	only	own	a	bike.	 	There	 is	an	 incredibly	clean	and	
efficient	light	rail	system	in	this	metroplex,	yet	it	is	used	
by	some	4,000	people	(not	4	million,	not	4	hundred	
thousand,	not	forty	thousand)	every	day!		Its	use	may	
change,	as	a	small	example.						

Is	 this	 general	 form	 of	 global	 solution	 reasonable?		
Likely	not.		Yet	locally,	in	some	areas,	there	is	a	chance.		
The	scientific	method	has	provided	plenty	of	hard	facts	
about	what	has	happened	to	our	environment	over	the	
past	few	centuries.		There	is	no	disputing	the	facts,	in	
my	opinion,	and	 the	 recognition	 that	we	are	already	
experiencing	 the	 effects	 of	 rapid	 modification	 of	 our	
atmosphere.		Are	we	doomed?		What	gives	me,	as	a	
simple,	single	geoscientist,	hope	that	the	answer	is	no,	
and	that	necessary	and	inevitable	change	is	possible,	
without	the	complete	demise	of	the	human	race	AND	
our	 environment,	 is	 the	 simple	 fact	 that	 humans	 are	
capable	of	expressing	themselves,	on	the	really	basic,	
fundamental	 issue	 that	 we	 face.	 	 Such	 expressions	
include:

“Our posturings, our imagined self-importance, the 
delusion that we have some privileged position in 
the Universe, are challenged by this point of pale 
light. Our planet is a lonely speck in the great 
enveloping cosmic dark. In our obscurity, in all this 
vastness, there is no hint that help will come from 
elsewhere to save us from ourselves.” 

Carl Sagan~October 13, 1994, Cornell University.

“For, in the final analysis, our most basic common 
link is that we all inhabit this small planet. We all 
breathe the same air. We all cherish our children’s 
future. And we are all mortal.”
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John Fitzgerald Kennedy ~ June 10, 1963 American 
University

“Similarly, our planet is our house, and we must 
keep it in order and take care of it if we are 
genuinely concerned about happiness for ourselves, 
our children, our friends, and other sentient beings 
who share this great house with us. If we think of 
the planet as our house or as ‘our mother’ - Mother 
Earth - we automatically feel concern for our 
environment. Today we understand that the future 
of humanity very much depends on our planet, and 
that the future of the planet very much depends on 
humanity. But this has not always been so clear to 
us. Until now, you see, Mother Earth has somehow 
tolerated sloppy house habits. But now human 
use, population, and technology have reached 
that certain stage ‘where Mother Earth no longer 
accepts our presence with silence. In many ways 
she is now telling us, “My children are behaving 
badly,” she is warning us that there are limits to 
our actions.” 

The 14th Dalai Lama~ Excerpt from My Tibet (Text 
by H.H .the Fourteenth Dalai Lama: Photographs and 
Introduction by Galen Rowell) Thames and Hudson 
Ltd., London, 1990 (p 79-80).

These	 expressions	 are	 the	 peaceful,	 painless	 way	 to	
eventually	enhance	the	rate	of	needed	change.		In	the	
United	States,	unfortunately,	little	public	discussion	by	
influential	people	will	happen	before	November,	2012	
(Broder,	2012,	New	York	Times).		Yet,	in	the	short	and	
long	 term,	 the	more	 that	 influential	 people	 avoid	 the	
discussions	 and	 the	 actions	 that	 are	 necessary,	 the	
more	painful	the	alternatives	will	likely	be.				
References:

Broder,	J.M.,	2012,	A	climate	and	energy	stalemate,	
26	 July,	 2012,	 The	 New	 York	 Times;	 A	 Blog	 about	
Energy	and	the	Environment.

Kump,	L.R.,	2011,		The	Last	Great	Global	Warming,	
Scientific	American,	July,	p.	57-61.

McKibben,	 W.,	 Eaarth,	 Making	 a	 Life	 on	 a	 Tough	
New	Planet,	Times	Books,	H.	Holt	and	Company,	New	
York.

John W. Geissman
Professor,	Geosciences,	
the	University	of	Texas	at	Dallas
geissman@utdallas.edu
Professor	Emeritus,	the	University	of	New	Mexico

Orapa Mine: the role played 
by CAST geologists in its 
discovery

Jan	 Mostert’s	 letter	 to	 Geobulletin	 (Vol.	 55,	 No.	 2.	
June	2012),	 in	 juxtaposition	with	 the	book	 review	of	
“Prospecting	in	Africa”,	is	most	timely	as	it	reminds	us	
that	 important	 mineral	 discoveries	 are	 often	 not	 just	
“eureka”	moments	but	more	frequently	the	sum	total	of	
incremental	steps	on	a	path.		

In	 the	case	of	Venetia	 it	 is	 fascinating	 to	hear	of	 the	
contribution	 made	 by	 Anglovaal	 and	 the	 corporate	
constraints	 that	 prevented	 the	 discovery	 by	 that	
company.		This	contrasts	with	some	of	the	apocryphal	
stories	 that	have	gone	 the	 rounds	over	 the	years	 that	
left	 little	 room	 for	 credit	 to	 anyone	 but	 the	 ultimate	
discoverers.

There	 is	 a	 similar	 story-behind-a-story	 regarding	 the	
discovery	of	Orapa	in	Botswana.		“Prospecting	in	Africa”	
contains	 the	quotation	 “In a report by Gavin Lamont  
dated 5 June 1964,	 entitled	Report	on	upper	mantle	
currents,	crustal	fractures	and	warping,	I suggested that 
the source of the Motloutse River diamonds could lie 
far to the west, having been transported from such a 
source by an ancient Motloutse River now decapitated 
by a crustal warp that had been described years before 
by Dr Alex du Toit.”		

Compare	this	with	the	quotations	some	four	years	earlier	
from	“Final	Report	on	the	Bechuanaland	Investigation”	
dated	7	April	1960	by	JHA	Willis	of	Central	African	
Selection	 Trust	 (CAST):	 “The possibility of kimberlites 
occurring in the western portion, i.e. beyond the head 
of the Maklautsi river (sic), must be considered…”	and	
“During late Cretaceous to Miocene times ‘warping’ 
took place which resulted in the Kalahari basin being 
formed and the subsequent accumulation of the Kalahari 
beds.  It is postulated (Lester King and others) that there 
was an ancient drainage, Tertiary or older, eastwards 
from the Kalahari across Bechuanaland and that its 
course may have been along the present Maklautsi 
Valley.  The results of the ‘warping’ and erosion have 
removed evidence of this so that it is impossible to 
comment further.”

Both	references	from	CAST	and	De	Beers	are	connected	
to	 the	 source	 of	 the	 three	 diamonds	 discovered	 by	
CAST	in	their	exploration	of	the	eastern	portion	of	the	
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Bamangwato	 Reserve	 in	 1959/60.	 	 De	 Beers	 were	
well	aware	of	these	diamonds	and	in	fact	planned	their	
initial	 programme	 in	 the	 same	 area,	 confirming	 the	
prior	work	of	CAST.		It	is	inconceivable	that	they	did	not	
read	the	remainder	of	the	CAST	report	that	contained	
the	 foregoing	discussion	and	conclusion.	 	 Indeed	 the	
comment	by	Lamont	that	“…	the (CAST) geologists put 
forward a suggestion that they may possibly have been 
washed into the Motloutse River terrace gravels from 
thin weathered Karoo System conglomerates that occur 
in the region.”	 is	 almost	 a	 verbatim	 quotation	 of	 an	
alternative	conclusion	in	the	CAST	report.		The	further	
observation	 by	 Lamont	 that	 “…their misinterpretation 
must surely serve as a lesson in diamond prospecting…“	
was	surely	(to	use	the	same	terminology)	a	declaration	
of	how	not	to	share	credit	where	credit	is	due.

The	 De	 Beers	 exploration	 over	 the	 watershed	 to	 the	
west	was	almost	a	last	ditch	effort	after	some	ten	very	
lean	 years	 exploring	 Bechuanaland,	 including	 not	
finding	 the	 Martin’s	 Drift	 kimberlites	 despite	 a	 single	
anomalous	 sample	 in	 the	 area	 (“We have been in 
that country long enough without finding anything 
and I am thinking of getting out.”;	Dr	Waters,	quoted	
in	 “Prospecting	 in	 Africa”).	 	 It	 is	 conceivable	 that	 a	
corporate	decision	by	De	Beers	may	well	have	gone	
against	 further	 exploration	 in	Bechuanaland,	 soon	 to	
become	Botswana.

I	 worked	 for	 Gavin	 Lamont	 in	 Botswana	 as	 a	 field	
officer	from	1967	to	1969	and	again	as	a	geologist	
from	1972	to	1974,	with	a	six	month	break	at	Letseng	
after	 the	 discovery	 of	 Jwaneng	 DK2	 in	 February	
1973.		I	was	lucky	to	be	the	geologist	who	drilled	the	
discovery	hole	into	what	is	now	the	Jwaneng	mine;	but	
this	was	 the	second	kimberlite	 found	 in	 the	area,	 the	
first	was	discovered	a	year	earlier	by	an	enterprising	
group	of	geologists	whose	exploits	should	be	recorded	
in	“Prospecting	 in	Africa,	part	2”.	 	Given	a	different	
support	 base	 there	 is	 no	 saying	 if	 these	 geologists	
might	not	have	drilled	that	first	hole.

The	story	of	the	Motloutse	River	truncation	was	an	oft	
told	 fable	 during	my	 years	with	De	 Beers	 and	 every	
credit	should	go	to	those	geologists	who	took	the	bold	
step	across	the	watershed	to	find	Orapa.		But	let	us	not	
forget	the	contributions	of	others	that	went	before	and	
whose	endeavours	were,	like	the	river	course,	truncated	
by	corporate	considerations,	as	with	AngloVaal,	rather	
than	 technical	 evidence.	 	A	 recent	 conversation	with	
an	 ex-CAST	 geologist	 who	 knew	 and	 worked	 with	

Willis,	revealed	to	me	that	perhaps	as	little	as	another	
week	 of	 corporate	 support	 may	 have	 resulted	 in	 the	
Orapa	discoveries	being	made	by	CAST	 rather	 than	
De	Beers;	and	how	different	might		history	have	been	
in	that	case!.

Norman Lock

Some comments on “A trip 
up Platberg – Harrismith’s 
landmark mountain”

We	read	with	interest	the	above	contribution	by	Gavin	
Whitfield	in	the	June	2012	edition	of	Geobulletin	and	
could	 not	 help	 feeling	 slightly	 jealous	 for	 not	 having	
been	up	those	beautiful	slopes	recently	(and	in	the	case	
of	FR,	never).	However,	we	do	feel	it	necessary	to	side	
ourselves	with	 the	interpretations	of	our	colleagues	at	
the	Council	for	Geoscience,	who	mapped	the	capping	
to	 the	 Platberg	 as	 Drakensberg	 basalt,	 rather	 than	
Karoo	dolerite,	as	is	suggested	to	be	the	case	by	Gavin	
in	his	contribution.	In	support	of	his	suggestion	that	the	
mountain	 is	 capped	 by	 Karoo	 dolerite,	 Gavin	 drew	
upon	the	following	observations:
i)	 the	 apparent	 absence	 of	 amygdales	 in	 the	 rocks	
capping	 the	 Platberg;	 ii)	 the	 presence	 of	 columnar	
jointing	 within	 these	 rocks;	 iii)	 the	 apparently	 trans-
gressive	 relationship	 between	 the	 Clarens	 sandstone	
and	the	overlying	rocks	and	iv)	(although	not	explicitly	
stated	as	such)	the	relatively	coarse-grained	nature	of	
the	rocks	(as	shown	in	Figure	9	for	instance).	

We	 will	 now	 comment	 in	 turn	 on	 each	 of	 these	
observations	to	show	that	Gavin’s	observations	do	not	
necessarily	 support	 his	 argument	 that	 the	 top	 of	 the	
Platberg	consists	of	dolerite.

i)	AO	grew	up	in	the	Harrismith	district	and	has	visited	
the	mountain	on	numerous	occasions,	from	which	he	can	
attest	to	the	presence	of	amygdaloidal	lavas	outcropping	
at	 the	 top	of	Platberg.	Eroded	amygdaloidal	pebbles	
also	occur	in	the	vicinity	of	the	numerous	petrol	stations	
next	 to	 the	 N3	 from	 where	 most	 people	 probably	
experience	the	beauty	of	the	Platberg.	Gavin	mentions	
that	the	nearest	mapped	outcrop	of	Drakensberg	lava	
occurs	 30	 km	 distant	 and	 it	 therefore	 appears	 much	
more	 likely	 that	 the	 amygdaloidal	 pebbles	 occurring	
next	 to	 the	N3	 came	 from	 Platberg	 itself	 rather	 than	
from	a	much	more	distant	source.		
ii)	 Columnar	 jointing	 is	 by	 no	 means	 restricted	 to	
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intrusive	igneous	rocks	such	as	dolerite	sills.	The	world	
famous	Giant’s	Causeway	of	Northern	Ireland	serves	as	
a	striking	case	in	point	as	do	photographs	presented	in	
Jerram	&	Petford’s	field	guide	(The	Field	Description	of	
Igneous	Rocks,	2nd	edition,	Wiley-Blackwell)	showing	
well	 developed	 columnar	 jointing	 in	 Icelandic	 basalt	
flows.	Additionally,	columnar	 jointed	basalts	are	well	
known	from	the	Karoo	as	well.	Platberg Figure 1.	

iii)	 The	 transgressive	 relationship	 between	 the	 rocks	
capping	 Loskop	 to	 the	 north	 of	 Platberg	 and	 the	
underlying	 Clarens	 formation	 (as	 shown	 in	 Gavin’s	
Figure	11)	cannot	be	taken	as	prima	facie	evidence	for	
an	 intrusive	 origin.	 Much	 more	 striking	 transgressive	
relationships	 between	 the	 Clarens	 formation	 and	 the	
overlying	Drakensberg	formation	(including	associated	
pyroclastics)	 were	 described	 by	 Lock	 et	 al.	 (Trans.	
Geol.	Soc.	S.	Afr,	77:	117-129)	from	Rebels	Glen	in	
the	 Eastern	Cape	 Province.	 Figure 2.	 The	authors	 also	
reference	Alex	du	Toit’s	writing	on	the	Maclear	district,	
who	 proposed	 “earth	 movements”	 that	 “took	 place	
during	...	the	deposition	of	the	Cave	Sandstone	[sic],	but	
had	ceased	by	the	time	that	the	area	became	flooded	
with	 lavas”	 to	 account	 for	 transgressive	 relationships	
between	the	Clarens	and	Drakensberg	formations.

iv)	 Fairly	 coarse	 grained	 basalts	 are	 well	 known	
to	 occur	 in	 the	 Drakensberg	 formation,	 especially	
where	individual	lava	flows	are	rather	thick.	One	can	
envisage	 therefore	 that	 if	 characteristic	 features	 of	
coarsely	crystalline	 lava	flows	 (such	as	amygdaloidal	
zones)	 are	 absent	 from	 specific	 flows,	 that	 it	 can	be	
difficult	 to	 distinguish	 basalt	 from	 dolerite,	 especially	

when	you	are	standing	on	top	of	the	flows	rather	than	
next	to	them.	

If	the	rocks	capping	the	inselbergs	of	Platberg,	Loskop	
and	Mooihoekkop	north	of	Harrismith	are	indeed	basalts	
rather	than	dolerites,	this	would	negate	the	necessity	of	
having	to	explain	the	presence	of	a	dolerite	sill	(or	sills)	
in	a	“most	unusual	stratigraphic	position”	as	well	as	the	
necessity	for	removing	a	“significant	thickness	of	cover	
rocks”	 presumed	 to	 have	 been	 Drakensberg	 basalt.	
Despite	our	differences	of	opinion,	we	fully	agree	with	
Gavin	that	academic	follow-up	is	warranted	and	wish	
to	 thank	 him	 for	 sharing	 his	 experience	 on	 Platberg	
with	us.	

Freddie	Roelofse
Adriaan	Odendaal
Department	of	Geology,	University	of	the	Free	State

Platberg Fig 2. Striking 
transgressive relationship 
between Clarens and 
Drakensberg formations at 
Rebels Glen, Eastern Cape 
Province. Scale can be 
judged from the saddle on 
the horizon, which is a dirt 
road allowing two-way 
traffic.

Platberg Fig 1. Columnar 
jointed basalt from the 
Barkly East district. Note 
hammer for scale to the 
right of and slightly below 
the centre of the image.
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AUTHOR’S REPLY: 
“A trip up Platberg” 

Freddie	Roelofse	and	Adriaan	Odendaal	are	thanked	
for	their	very	interesting	comments	regarding	the	nature	
of	the	Platberg	dolerite,	or	basalt	lava	as	they	perhaps	
prefer.	 It	 is	 very	 significant	 that	 Adriaan	 has	 seen	
amygdaloidal	lavas	outcropping	at	the	top	of	Platberg	
–	 no	 one	 can	 argue	 with	 that	 first-hand	 observation.	
The	spectacular	 illustration	of	columnar	 jointed	basalt	
in	the	Barkly	East	district	is	also	very	graphic,	and	adds	
a	 new	 dimension	 to	 the	 nature	 of	 the	 Drakensberg	
lavas,	one	 that	 I	have	not	 seen	before.	 It	would	also	
be	good	 to	see	 the	bigger	geological	picture	around	
this	 very	 good	 exposure.	 The	 Rebels	 Glen	 photo	 is	
also	very	illustrative,	and	if	 I	 read	the	cited	reference	
correctly,	it	refers	to	what	was	then	named	the	Drumbo	
Basalt	 Member	 (DRM)	 which	 has	 an	 unconformable	
relationship	over	an	uneven	Cave	Sandstone	base	(as	
it	was	then	named).	According	to	the	cited	authors	the	
DRM	 notably	 consists	 of	 mostly	 thin	 pahoehoe	 lava	
flows	with	some	pillow	lava,	and	lenses	of	sandstone	
are	intercalated	within	the	lavas.
											
While	my	 trip	 up	 Platberg	was	not	 a	 comprehensive	
look	 at	 the	 geology,	 I	 saw	 no	 sign	 of	 any	 typical	
Drakensberg	basalt	or	lava	flows	at	any	of	the	outcrops	
that	I	examined.	But	that	does	not	mean	that	it	does	not	
exist	 –	Adriaan	has	already	attested	 to	 that.	 Looking	
at	 hand	 specimens	 left	 me	 with	 no	 doubt	 that	 the	
rocks	that	I	saw	are	typical	Karoo	dolerite.	There	is	no	
resemblance	 to	 the	characteristic	amygdaloidal	 lavas	
as	seen	in	the	Drakensberg	Amphitheatre	and	Golden	
Gate	areas,	relatively	close-by.	Similarly	I	did	not	see	
any	evidence	of	stacked	lava	flows	within	the	massive	
dolerite	 columns,	 nor	 of	 any	 intercalated	 sandstone	
layers.	In	my	mind	the	jury	is	still	out	on	this	fascinating	
geological	conundrum,	and	I	look	forward	to	hearing	
the	outcome	of	academic	 follow-up,	 hopefully	by	 the	
Department	of	Geology	at	UFS.		

Gavin Whitfield

Pilanesberg

Thank	 you	 for	 Professor	 Cawthorn’s	
letter.	As	I	have	only	just	(15	Feb.)	received	it,	time	is	
of	the	essence	so	I	will	be	brief.

The	 space	 problem:	 Geologically-recent	 vulcanism	
has	 indicated	 the	 vast	 spaces	 that	 can	 arise:	 	 In	 the	
case	of	Krakatoa	something	like	21	km3	was	removed	

by	explosion;	 the	volume	of	 the	Kilimanjaro	massif	 is	
approximately	70	km	3.What	of	the	space		becoming	
available	at	various	times	during	its	formation?		What	
will	 be	 revealed	 after	 considerable	 denudation?	
The	 Pilanesberg	 space	 problem	 is	 not	 necessarily	
insoluble.	 No	 matter	 what	 the	 form	 of	 an	 intrusion	
there	is	always	a	consideration	of	space	requirements.	
Cawthorn’s	 assumption	 that	 after	 1.3	 billion	 years	
the	 Pilanesberg	 volcanics	 “are	 probably	 close	 to	
their	 original	 depositional	 level”	 	 is	 hard	 to	 accept.	
The	 initial	 explosive	 phase	 gave	 rise	 to	 Waterberg/	
granite	breccias.	Currently	the	breccias	appear	to	be	
in	contact	with	granite	–	this	cannot	be	a	sedimentary	
contact	 (where	 is	 the	overlying	Waterberg?)	but	must	
be	 a	 fault	 contact	 and	 	 Waterberg	 rocks	 must	 be	
buried	 below	 Pilanesberg	 rocks	 in	 this	 locality.	 Thus	
the	 Pilanesberg	 as	 a	 whole	 has	 probably	 subsided	
together	 with	 its	 peripheral	 support	 considerably	 as	
have	all	the	smaller	complexes	in	the	vicinity.	This,	to	
an	 extent	 has	 preserved	 the	 volcanics	 which,	 in	 any	
case,	have	been	 reduced	 to	a	virtual	 skin	over	 large	
areas.	But	what	was	their	maximum	volume	and	what	
of	the	space	formed	during	their	extrusion?

The	surface	of	what	was	the	Western	Transvaal	cannot	
be	 anywhere	 near	 what	 it	 was	 when	 the	 complexes	
formed.	 It	 seems	 highly	 probable	 that	 subsidence	
alternating	with	intrusion	has	played	a	major	role	in	the	
formation	of	the	Pilanesberg.		In	my	original	large-scale	
mapping	 I	 showed	 inward	collapse	of	volcanics	with	
numerous	quantitative	dips.	What	volume	of	volcanics	
has	been	denuded	over	a	period	of	1.3	billion	years?		
This	is	so	even	allowing	for	possible	periods	of	burial	
by	younger	formations	(of	which	there	is	no	evidence).	
The	Lovozero	complex	in	300	million	years	appears	to	
have	lost	its	volcanics	entirely.	The	fact	that	a	sequence	
of	 intrusions	 (such	 as	 syenite,	 white	 foyaite,	 green	
foyaite)	have	the	same	sense	of	dip	in	the	same	general	
locality	 is	 an	 indication	 that	 the	dip	persists	 to	 some	
depth.		

As	far	as	disturbance	of	the	Bushveld	rocks	is	concerned,	
I	 have	 shown	 that	 the	 Vlakfontein	 fault	 zone	 has	
disturbed	Pilanesberg	and	Bushveld	rocks	equally.	This	
was	confirmed	by	Vermaak	(1970).	A	number	of	other	
faults	 transect	 both	 complexes.	 What	 of	 Pilanesberg	
radiating	faults	transecting	the	Bushveld?

That	I	implied	that	mineralogy	can	be	used	to	substantiate	
the	shape	of	 the	 intrusion	 is	nonsense.	 	“Appropriate	
comparison”	 does	 not	 mean	 that	 two	 items	 must	
be	 identical.	 I	 have	 shown	 clearly,	 for	 instance	 that	
where	in	the	Pilanesberg	a	single	concentration	trend	
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is	dominant	 the	trend	in	Lovozero	is	 largely	rhythmic.	
Geochemistry	 of	 rare	 elements	 was	 used	 on	 a	 large	
scale	 in	 conjunction	 with	 field	 relations	 to	 elucidate	
the	genesis	and	age	relations	of	 the	various	units.	To	
question	 that	 concentration	 trends	 of	 rare	 elements	
typical	of	alkali	rocks	have	no	bearing	on	the	sequence	
of	emplacement	of	units	is	contrary	to	what	a	large	body	
of	research	(especially	Russian)	has	indicated.	Studies	
of	this	aspect	in	the	Pilanesberg	provided	substantiation	
of	field	evidence.		For	instance,	the	evidence	conveyed	
by	the	very	abundant	occurrence	of	xenoliths.	My	style	
of	sampling	(over	1500	individual	serial	samples)	and	
analysis	ensured	that	the	overall	derived	content	of	such	
elements	in	each	unit	has	a	great	degree	of	reliability.	

Reference:	C.F.	 Vermaak	 	 	 	 1970	 	 	 The	 geology	 of	
the	 lower	 portion	 of	 the	 Bushveld	 Complex	 and	 its	
relationship	 to	 the	floor	 rocks	 in	 the	area	west	of	 the	
Pilanesberg,	 Western	 Transvaal:	 	 geol.	 Soc.	 S.	 Afr.	
Special	Publ.	No	1.																																							

Jos Lurie

REPLY: 

Dear	Editor,	Geobulletin
Thank	 you	 for	 offering	 the	 opportunity	 to	 reply	 to	
Professor	Lurie’s	letter.

I	 would	 request	 Professor	 Lurie	 to	 consider	 the	
space	 problem	 in	 the	 model	 created	 by	 his	 inferred	
shape	of	 the	Pilanesberg	 intrusion,	which	 is	 that	of	a	
downward-tapering	 body	 of	 considerable	 width	 (25	
km)	 and	 unspecified,	 but	 considerable	 depth.	 In	 his	
model,	the	intrusion	has	been	tilted	(by	an	unspecified,	
but	 considerable	angle).	 It	 is	 not	 possible	 to	 tilt	 such	
a	 shaped	 body	 without	 causing	 major	 disruption	
and	 deformation	 of	 the	 surrounding	 rocks.	 No	 such	
accompanying	tilting	or	deformation	has	been	reported	
in	 the	 surrounding	 Bushveld	 rocks.	 Having	 removed	
that	tilting,	the	original	shape	of	the	body	would	then	
be	described	as	having	a	cone-sheet	geometry.	As	is	
well-known	 in	every	petrology	 text	book,	cone	sheets	
creates	 space	 by	 pushing	 the	 centre	 upward.	 The	
oldest	 rocks	of	 the	Pilanesberg	are	 the	volcanics	and	
it	is	they	that	should	have	been	pushed	up	repeatedly	
and	 hence	 eroded.	 Yet	 the	 volcanics	 are	 found	
probably	 close	 to	 their	original	depositional	 level	 (or	
slightly	lower)	because	they	occur	at	the	same	level	of	
the	mafic	Bushveld	rocks.	The	amount	of	uplift	required	
to	create	space	by	the	cone-sheet	model	depends	upon	
the	angle	of	the	cone	sheet,	but	to	completely	remove	
all	 the	 original	 rocks	 (presumable	 Bushveld)	 from	 an	

area	of	25	km	diameter	by	uplift	 requires	 (I	 suggest)	
implausible	amounts	of	uplift.	Hence,	I	do	not	consider	
the	cone-sheet	model	geometrically	plausible.	The	other	
possibility	for	such	circular	(in	plan)	bodies	is	the	ring	
dyke	model.	Being	the	inverse	of	the	cone-sheet	model,	
it	requires	subsidence	of	the	middle.	(The	sides	then	dip	
outward,	which	is	not	the	preferred	shape	in	Prof	Lurie’s	
pre-tilting	geometry.)	Once	again,	massive	volumes	of	
Bushveld	rock	would	have	to	somehow	“descend”	back	
into	 the	Earth.	Also	one	would	 then	expect	 the	oldest	
rocks,	the	volcanics,	to	also	have	descended	with	each	
ring	dyke	subsidence	event,	and	so	be	lost	from	view.	
So	again	I	question	the	validity	of	a	ring-dyke	model.
Then	 Professor	 Lurie	 implies	 that	 mineralogy	 and	
geochemistry	of	these	rocks	can	be	used	to	substantiate	
the	 shape	of	 the	 intrusion.	 I	would	point	 out	 that	 the	
Bushveld	 and	 the	 Grat	 Dyke	 contain	 harzburgites,	
pyroxenites	 and	 chromitites	 that	 are	 essentially	
identical	and	yet	 the	well-known	shapes	of	 these	 two	
bodies	 could	 not	 be	 more	 different.	 Mineralogy	 and	
geochemistry	provide	no	argument	 for	shape,	nor	do	
they	provide	any	evidence	 for	 the	“sequence	of	 their	
formation”.

Professor	Lurie	refers	to	the	steep	outward	dips	of	rocks	
in	 the	 north	 of	 the	 Pilanesberg.	 (Sadly,	 in	 neither	 of	
Professor	Lurie’s	1973	and	updated	maps	is	any	figure	
for	the	dip	indicated.)	But	I	have	to	ask	what	is	dipping	
and	why	cannot	such	dips/layers	be	identified	in	 the	
field?	 Even	 if	 such	 dipping	 layers	 exist,	 the	 fact	 that	
they	are	apparently	 steep	 in	 outcrop	does	 not	 prove	
that	 they	 must	 continue	 to	 great	 depth	 in	 the	 same	
orientation.	The	classic	Skaergaard	 intrusion	contains	
outward	dipping	layers	in	the	transition	from	the	upper	
boarder	 series	 that	 curve	 to	 vertical	 and	 finally	 to	
horizontal	when	traced	downward	(see,	for	example,	
Figure	 3	 in	 McBirney’s	 1996	 review	 in	 “Layered	
Intrusions”,	published	by	Elsevier.)

Finally,	Professor	 Lurie	claims	 that	 the	 shape	must	be	
the	same	as	two	examples	in	Russia.	Just	because	one	
body	may	have	a	particular	geometrical	form	does	not	
require	that	all	similar	rock	suites	must	have	the	same	
geometry.	The	shapes	of	 large	igneous	 intrusions	will	
always	be	open	to	debate,	and	the	Pilanesberg	is	no	
exception.	I	would	therefore	like	to	invite	Professor	Lurie	
to	present	an	intrusion	by	intrusion,	step	by	step,	cross-
section	 of	 how	 he	 envisages	 each	 different	 igneous	
event	taking	place,	and	explaining	how	the	necessary	
space	 is	 created	 and	 the	 pre-existing	 Bushveld	 rocks	
displaced,	because	I	cannot.

Grant Cawthorn
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Snow	 in	 Johannesburg!	 Being	 on	
the	 4th	 floor,	 the	 staff	 and	 postgrads	
at	 the	 geology	 department	 got	 a	

wonderful	view	of	 the	winter	wonderland	 that	 Joburg	
had	become	–	although	for	one	day	–	but	 the	freeze	
continued	unabated	to	the	joy	of	some	and	dismay	of	
others.	Some	escaped	the	freeze	to	be	at	the	34th	IGC	
in	 Brisbane,	 Australia.	 This	 includes	 Hassina	 Mouri,	
Kazuyasu	Shindo	and	Gargi	Mishra.	Hassina	informed	
that	 she	has	been	elected	as	 the	 IUGS	councillor	 for	
the	period	2012-2106	at	Brisbane.	Kazu	also	joined	
Nicolas	Tonnelier	to	the	12th	International	Ni-Cu-PGE	
deposit	 symposium	 in	 Guiyang,	 China	 in	 June.	 Both	
of	 them	presented	 results	 from	 their	 respective	works	
on	 Ni-Cu-(PGE)	 deposits.	 The	 month	 of	 June	 also	
saw	 Clarisa	 Vorster	 and	 Bertus	 Smith	 jetting	 off	 to	
Montréal,	 Canada	 to	 present	 results	 from	 their	 work	
on	iron	isotope	systematics	of	oncoidal	iron	formations	
in	the	Mersoarchean	Mozaan	Group	and	zircon	age	

View of snow in progress 
from the department (photos 
by Bruce Cairncross)

UNIVERSITY OF JOHANNESBURG

populations	 from	 southern	 Africa,	 Argentina	 and	
Falkland	islands,	respectively	at	the	22nd	Goldschmidt	
conference.	 All	 of	 them	 were	 back	 in	 time	 for	 the	
Craton	 2012	 conference	 on	 craton	 formation	 and	
destruction	with	special	emphasis	on	Archean	cratons	
of	the	BRICS	countries,	which	was	held	at	UJ.	The	two-
day	 conference	 was	 followed	 by	 a	 week-long	 field	
traverse	across	Kaapvaal	Craton	(see	separate	report	
in	Geobulletin).

With	the	Mars	rover	Curiosity	now	taking	a	‘rest’	after	
the	‘long	flight’,	Barabara	Cavalazzi	(field	trip	leader)	
informed	that	the	post-conference	field	trip	in	October-
November	as	part	of	the	3rd	conference	on	Terrestrial	
Mars	Analogues	will	cover	 locations	 in	Morocco	 that	
are	 considered	 Mars	 ‘analogues’.	 Barbara,	 who	 is	
currently	maintaining	the	Raman	facility	in	the	ASSORE	
Raman	 laboratory	 at	 UJ,	 is	 also	 an	 invited	 speaker	
to	 the	 9th	 Confocal	 Raman	 Imaging	 Symposium	 in	
Germany,	where	she	will	 talk	on	‘Raman	Microscopy	
for	Geobiology	Applications’.

The	annual	report	of	the	PPM	research	group	was	sent	
to	printers	this	week.	It	presents	a	summary	of	research	
activities	currently	happening	in	the	PPM	group.	Those	
who	 are	 interested	 in	 obtaining	 a	 hard	 copy	 or	 soft	
copy	 of	 the	 report	 do	 email	 your	 contact	 details	 to	
Michael	Chakuparira	at	michaelc@uj.ac.za.	The	PPM	
annual	research	colloquium	will	be	held	on	31	October	
2012,	from	13.00pm	to	20.00pm.	The	venue	is	B	Les	
103,	 within	 the	 Kingsway	 campus	 of	 UJ.	 The	 last	 2	
hours	 are	 reserved	 for	wine	and	 snacks!	Attendance	
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is	free	of	charge	and	open	to	anybody	who	wants	to	
hear	 talks	 representing	 results	 of	 research	 activities	
at	 PPM.	 The	 provisional	 programme	 is	 included	 in	
the	 PPM	 report	 and	 covers	 a	 wide	 range	 of	 topics	
from	 Ni-Cu-(PGE)	 deposits	 to	 gold	 mineralization	 to	
geometallurgical	 characteristics	 of	 Bushveld	 ‘reefs’	 to	
iron	isotope	systematics	of	iron	ores	to	fluid	inclusions	
in	 spodumene-bearing	 pegmatites	 to	 Ar-Ar	 dating	
results	and	implications,	including	those	on	the	‘cheeky’	
eudialyte	 to	 paleomag	 constraints	 on	 the	 Uitkomst	
Complex	to	the	identification	of	a	Mesoarchean	LIP	in	
the	Kaapvaal	Craton.

After	 two	 or	 three	 years	 of	 experimental	 traverses,	
our	 undergraduate	 field	 schools	 have	 finally	 settled	
down	to	distinct	 routes	–	with	first	years	making	 their	
baby	steps	 in	geology	 through	various	cratonic	rocks	
exposed	within	the	Vredefort	impact	structure,	second	
years	 making	 a	 week-long	 traverse	 in	 the	 eastern	
Kaapvaal	 Craton	 covering	 rocks	 within	 the	 eastern	
limb	of	the	Bushveld	Complex,	migmatitic	gneiss	of	the	
basement,	Transvaal	Supergroup	cover	rocks,	followed	
by	 mapping	 in	 the	 Barberton	 Greenstone	 Belt,	 and	
third	years	carrying	out	a	10-day	mapping	exercise	in	
the	Pongola	Supergroup.	

On	 the	 topic	 of	 undergraduate	 students,	 this	 year’s	
annual	 departmental	 prizes	 awarded	 for	 the	 top	
geology	 students	 saw	 some	 ‘anomalies’	 –	 with	 two	
students	sharing	the	first	year	 top	marks	and	a	‘lady’	
who	has	a	degree	in	architecture	and	running	her	own	
architectural	 firm	 being	 the	 top	 achiever	 in	 the	 third	
year	program.

First year students at the 
hornfels exposure along 
the Vaal River within 
the Vredefort impact 
structure (photo: 
Bruce Cairncross). 

Second year students 
‘aligned’ parallel to 
the strike of the Middle 
Marker

The top geology students at back left to right: Mrs C. van der Merwe 
(best 3rd year student – 92%), Mr D. Tiddy (best 2nd year student 
– 78%), Bruce Cairncross, Mr H.S. Ntimbani and Miss E.O. 
Masakona – front right, joint winners for 1st year with marks of 
78% and Miss L. Bowden (front left) (best Honours student – 83%)
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As	 part	 of	 our	 Scientific	 Exchange	 Programme	 with	
Jacobs	 University	 in	 Bremen,	 two	 German	 geology	
students	 -	 Kerst	 Mattner	 and	 Katharina	 Wortberg	
-	 spend	 two	 months	 in	 June	 and	 July	 in	 the	 geology	
department	 assisting	 Jan	 Kramers	 in	 the	 Noble	 Gas	
Lab	 and	 helping	 out	 with	 the	 day-to-day	 running	 of	
the	Craton	conference	amongst	other	things.	In	return,	
they	experienced	quite	a	bit	of	South	African	Geology	
during	their	participation	in	all	our	undergraduate	field	
schools.	In	August,	Bartosz	Karykowski	from	Karlsruhe	
in	Germany	arrived	for	a	two	months	internship	in	the	
geology	 department	 as	 part	 of	 the	 DAAD-sponsored	
RISE	project	 to	work	on	drill	core	 from	 the	Barberton	
drilling	 project.	 Sandra	 Wind,	 a	 previous	 DAAD-
sponsored	intern	from	the	University	of	Kiel	came	back	
in	July	to	continue	what	she	did	the	year	before,	picking	
and	mounting	zircons	from	Zimbabwe	and	India	in	the	
search	 for	 the	odd	Hadean	grain.	As	part	 of	 Russia-
South	 Africa	 joint	 research	 program,	 Oleg	 Safonov	
from	Moscow	State	University,	who	 is	also	a	 visiting	
professor	 to	 UJ,	 spend	 about	 a	 month	 crisscrossing	
Limpopo	 region	 with	 Dirk	 van	 Reenen	 and	 Andre	
Smit.

On	Saturday	28th	 July,	 The	 Faculty	of	Science	at	UJ	
hosted	the	official	opening	of	National	Science	week	
in	 South	 Africa.	 This	 took	 place	 on	 the	 UJ’s	 Soweto	
campus	 and	 as	 part	 of	 the	 awareness	 of	 Science	
campaign,	 the	 Geology	 Department	 took	 part	 in	 the	
week-long	activities	on	the	Soweto	Campus.	Staff	and	
postgrads	manned	a	booth	with	information,	samples	
and	a	petrographic	microscope.	Grade	9-12	learners	
attended	the	event	and	were	told	about	geology.

Compiled	by	Rajesh

UCT

UCT	 recently	 welcomed	 Dr	 Phil	 Janney	 as	
a	 new	 senior	 lecturer	 to	 fill	 the	 void	 left	 by	
Prof.	 Anton	 le	 Roex’s	 appointment	 to	 Dean	
of	 the	 Science	 Faculty.	 Phil	 was	 a	 post-
doc	 at	 UCT	 in	 the	 mid-90s,	 and	 has	 most	
recently	 been	 affiliated	 with	 Arizona	 State	
University’s	 Centre	 for	 Meteorite	 Studies.	 In	

other	staffing	developments,	Dr	Petrus	le	Roux	has	been	
appointed	as	senior	 research	officer	 in	charge	of	 the	
multicollector	 LA-ICP-MS	 laboratory,	 while	 Ms	 Kerryn	

Gray	has	been	appointed	as	chief	scientific	officer	in	
the	 same	 laboratory.	 Petrus	 was	 previously	 affiliated	
with	the	AEON	EarthLAB,	and	Kerryn	joins	us	from	the	
Department	of	Chemical	Engineering.

Prof.	David	Reid	enjoyed	a	sabbatical	during	the	first	
half	 of	 the	 year,	 and	 spent	 time	 in	 the	 UK,	 at	 Perm	
State	 University	 in	 Russia	 and	 at	 various	 universities	
in	Canada.	Prof.	Chris	Harris	is	on	sabbatical	for	the	
second	half	of	the	year	and	will	shortly	be	going	to	the	
University	 of	 Iowa	 where	 he	 will	 be	 hosted	 by	 Prof.	
David	Peate.		

On	the	research	front,	Drs	Åke	Fagereng	and	Johann	
Diener	have	been	awarded	a	SANAP	research	grant	
to	undertake	field	work	with	post-graduate	students	in	
Dronning	 Maud	 Land,	 Antarctica.	 They	 will	 be	 part	
of	 the	 maiden	 Antarctic	 voyage	 of	 the	 new,	 state-of-
the-art	SA	Agulhas	 II	during	 the	2012–2013	season.	
Dr	 Emese	 Bordy	 and	 her	 PhD	 student,	 Lara	 Sciscio	

undertook	 a	 very	 successful	 field	 trip	 to	 Lesotho	 in	
early	 June	 (photos).	 Lara	 started	 her	 PhD	 in	 January 

and	works	on	a	multidisciplinary	study	(sedimentology,	
palaeonology,	 magnetostratigraphy,	 geochemistry)	

Lara ready for some paleomag drilling
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aimed	 at	 understanding	 the	 geological	 events	 at	 the	
Triassic-Jurassic	boundary	in	Karoo	of	southern	Africa.	
Her	 results,	 as	well	 as	 those	of	MSc	 student	William	
Krummeck’s	work	on	vertebrate	burrows	in	the	Katberg	
Formation	will	be	presented	at	the	upcoming	meeting	
of	 the	 Palaeontological	 Society	 of	 Southern	 Africa	
(UCT,	Cape	Town,	5–9	September	–	see	http://pssa.
cmc-uct.co.za).	

Lara sampling 
the fossilliferous, 
anoxic lake 
deposits in the 
Elliot Formation.

Emese	also	welcomed	her	first	child	–	a	baby	girl	–	in	
November	2011.	Sadly,	Lilla	was	born	with	a	major	
heart	 defect	 and	 developed	 severe	 allergies,	 which	
kept	her	(and	mom)	in-and-out	of	hospital	for	over	four	
months.	Thanks	to	all	of	you	out	 there	for	the	support	
during	 this	 very	 challenging	 time	 (and	 the	 excellent	
medical	care	here	 in	Cape	Town!),	we	are	happy	 to	
report	that	things	are	much	better	these	days.	

Compiled by Johann Diener

STELLENBOSCH

At	Stellenbosch,	on	the	infrastructure	
front,	 we	 are	 close	 to	 completion	
with	 two	 significant	 developments.	
The	first	is	the	conversion	of	our	rock	
store	to	a	system	with	space-saving	
mobile	 shelving.	 This	 should	 be	 in	

place	in	September	and	will	triple	our	capacity	for	rock	
and	core	storage	within	the	building,	ensuring	that	we	
have	space	for	many	a	year	to	come.	

The	 second	 is	 the	 ultra-clean	 laboratory,	 the	 highest	
specification	clean	lab	in	Africa,	being	constructed	to	
carry	out	geochemical	research,	particularly	ultra-trace	
analyses	of	Fe	in	ocean	water	(critically	important	for	
biological	 productivity).	 Meanwhile,	 the	 University	
has	 also	 been	 busy	 beautifying	 the	 surroundings	 of	
the	 Chamber	 of	 Mines	 Building	 with	 tree	 plantings,	

new	 flower	 beds,	 new	 pathways	 and	 the	 provision	
of	 outdoor	 seating.	 From	 October	 the	 Department	
will	also	enter	a	new	leadership	era.	The	5-year	term	
of	 Prof.	 John	 Clemens	 (as	 Executive	 Head)	 expires	
and	 Prof.	 Alakendra	 Roychoudhury	 will	 carry	 the	
baton	 forward,	 for	 at	 least	 the	 following	 2	 years	 as	
Departmental	Chair.	The	difference	in	title	comes	about	
because	the	Exec.	Head	job	was	a	legacy	of	the	failed	
merger	between	Geography	and	Geology,	mercifully	
dissolved	in	2009.

John Clemens

RHODES UNIVERSITY

Student news

From	the	heart	of	the	Eastern	
Cape,	Rhodes	Geology	and	
Prof.	Yong	Yao	are	pleased	to	report	that	the	renewed	
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Exploration	 and	 Economic	 Geology	 programme	 is	
nearly	 through	 its	 coursework	year,	and	applications	
are	 already	 closed	 for	 2013,	 with	 over	 30	 formal	
applications	 in	 and	 20	 provisionally	 accepted.	 As	
always,	there	will	be	room	for	paying	delegates;	watch	
for	future	promotions.	

Equipment news

The	new	JEOL	Superprobe,	which	arrived	early	in	2012,	
is	happily	chugging	along	(and	still	has	some	capacity	
available	for	external	use),	with	an	official	opening	set	
for	sometime	in	October,	tentatively,	following	the	late	
arrival	of	a	few	hardware	bits	and	bobs.

Staff news

Prof.	Goonie	Marsh	 returned	 from	 the	 last	 sabbatical	
of	 his	 career,	 and	 is	 in	 the	 midst	 of	 his	 final	 official	
undergraduate	teaching	stint.	The	search	to	fill	his	soon-
to-be	vacant	post	is	nearing	a	conclusion,	with	exciting	
prospects	for	the	department	as	a	consequence.

Conferences

Rhodes	Geology	staff	have	been	particularly	active	in	
research	dissemination	this	quarter.	Prof.	Annette	Götz	
recently	 attended	 the	 34th	 International	 Geological	
Congress	(IGC)	in	Brisbane,	Australia	in	August,	and	
presented	 one	 talk	 (Archives	 of	 palaeonvironmental	
and	 climate	 change:	 the	 palynological	 record	 of	
coal	 deposits)	 and	 three	 posters	 (Assessment	 of	 the	
geothermal	potential	of	the	Pannonian	Basin:	an	outcrop	
analogue	study	of	 the	sedimentary	series	of	 the	Buda	
Mts.,	 Hungary;	 Thermo-physical	 and	 facies-related	
characterization	 of	 the	 Upper	 Jurassic	 geothermal	
carbonate	reservoirs	 in	 the	Molasse	Basin,	Germany;	
Facies,	 sedimentary	 organic	matter	 content	 and	 coal	
petrography	of	the	No.	2	coal	seam,	northern	Witbank	
Basin	 (South	 Africa);	 she	 evidently	 has	 a	 lot	 to	 say.	
In	June,	Dr	Hari	Tsikos	and	Dr	Steve	Prevec	attended	
the	22nd	V.M.	Goldschmidt	Conference	 in	Montréal,	
Canada,	 where	 Hari	 presented	 a	 talk	 (Geochemical	
trends	 across	 the	 Palaeoproterozoic	 Kuruman	 &	
Griquatown	BIFs,	Transvaal	Supergroup,	South	Africa,	
and	 implications	 for	 the	 GOE),	 and	 coauthored	
another	presentation.	Steve	also	gave	a	 talk	on	new	
research	results	(Contamination,	melting	and	sulphide	

mineralisation	 in	 the	 basal	 River	 Valley	 Complex,	
Canada).	In	mid-August	Dr	(Dr)	Rose	Prevec	attended	
the	annual	meeting	of	 the	 International	Organization	
of	 Palynologists	 (IPC	 XIII/IOPC	 IX)	 in	 Tokyo,	 Japan,	
(theme:	Palynology	and	Palaeobotany	 in	 the	Century	
of	 the	 Environment),	 presenting	 new	 research	 results	
(Well-preserved	 impression/compressions	 of	 Trizygia	
speciosa,	 including	 the	 first	 cones	and	 spores	 of	 this	
widespread	Gondwanan	sphenophyte,	from	the	latest	
Permian	of	South	Africa).

Other travels

Dr	Gabi	Costin	unfettered	himself	from	the	JEOL	probe	
and	spent	two	weeks	in	France	at	the	University	Jean-
Monnet	 (St	 Etienne)	 and	 the	 Blaise	 Pascal	 University	
(in	Clermont-Ferrand)	collaborating	with	Prof.	Bertrand	
Moine	 (who	 had	 visited	 us	 earlier	 in	 the	 year).	
Specifically,	 they	 conducted	 mineralogical	 studies	
of	 eclogite	 &	 peridotite	 xenoliths	 from	 South	 African	
kimberlites,	worked	towards	a	memo	of	understanding	
between	 these	 universities	 and	 Rhodes	 towards	
facilitating	 exchange	 of	 postgraduate	 research	
students,	 and	 established	 an	 EMPA	 calibration	 and	
analytical	 services	 agreement	 between	 their	 lab	 and	
ours.	 During	 this	 time	 the	 Rhodes	 Geology	 probe	
was	 ably	 managed	 by	 our	 intern,	 Ms	 Keabetswe	
Hlaole.	Meanwhile,	Dr	Steffen	Büttner	 ran	our	 newly	
remodelled	 Geology	 Honours	 field	 course	 to	 the	
Western	 and	 Northern	 Cape,	 sponsored	 in	 part	 by	
Remote	Exploration	Services.	Prof.	Yong	Yao	managed	
to	find	time	to	conduct	research	and	exploration	visits	
to	the	DRC,	Angola	and	Johannesburg	during	the	past	
quarter.	Research	&	training	activities	are	ongoing	by	
the	Department	(Yong,	Steffen	&	Steve)	with	Canadian	
Au-exploration	&	mining	company	Banro	in	their	gold	
deposits	in	the	eastern	DRC,	rebel	activity	permitting.

Compiled	by	Steve	Prevec
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Workshop on Craton Formation and 
Destruction with Special Emphasis on 
BRICS Cratons

July	21-21,	2012
University	of	Johannesburg

Axel	Hofmann	and	Chris	Hatton	organized	a	weekend	
workshop	on	craton	formation	and	destruction	over	the	
weekend	of	July	21-22,	to	coincide	with	a	field	visit	to	
South	Africa	by	a	number	of	Chinese	academics	 led	
by	Alfred	Kroner.	This	is	the	third	year	that	Alfred	and	
Axel	have	shepherded	Chinese	visitors	 through	South	
Africa	 and	 Swaziland.	 This	 year	 the	 field	 trips	 were	
held	directly	after	the	workshop.

The	 event	 was	 attended	 by	 some	 50	 to	 60	 people,	
which	 is	 just	 large	 enough	 to	 generate	 interest	 and	
discussion,	and	small	enough	to	be	manageable	on	an	
informal	basis.	Thirty-three	oral	presentations	and	seven	
posters	 were	 presented	 over	 the	 two	 days,	 with	 the	
majority	coming	from	Chinese	(13)	and	South	African	
(11)	 contributors.	 However,	 the	 event	 also	 attracted	
visitors	 from	 the	 USA,	 Sweden,	 India,	 Germany,	
Botswana,	 Australia,	 Taiwan,	 and	 Russia.	 Cratons	
dealt	with	included	the	Kaapvaal,	the	North	China,	the	
Bundelkhand,	and	 the	Karelian,	Ukranian	and	Aldan	
shields.	 Many	 of	 the	 presentations	 also	 focused	 on	
crustal	 development	 in	 the	 Paeleoproterozoic	 mobile	
belts	adjacent	to	these	cratons.

The	 abstract	 volume	 for	 the	 meeting	 is	 well	 worth	
perusing;	 it	 is	 lodged	on	 the	members	 section	of	 the	
GSSA	website.		Some	general	impressions	of	the	meeting	
include	 the	 fact	 that	 almost	 all	 of	 the	 presentations	
were	of	high	standard	and	 interest,	and	 further	were	
delivered	well	in	English,	a	foreign	language	for	many	
of	 the	 participants.	 The	 Chinese	 efforts	 in	 particular	
need	 to	 be	 praised;	 the	 presenters	 came	 to	 South	
Africa	well	prepared	to	deliver	their	presentations.	It	is	
also	very	clear	that	China	is	supporting	and	developing	
its	 scientists	 to	 a	 high	 degree.	 Clearly	 funding	 for	
equipment	 and	 people	 is	 good,	 and	 there	 is	 clearly	
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craton workshop
appreciation	in	government	and	industry	for	the	benefits	
of	research.		It	shows!

There	were	 some	gems	 in	 the	oral	 presentations	 that	
did	not	necessarily	make	 the	abstracts.	 For	example,	
we	 learned	 that	 a	 kimberlite	 has	been	discovered	 in	
the	North	Korean	portion	of	the	North	China	Craton,	
with	an	emplacement	age	of	about	223	million	years.		
This	 is	 close	 enough	 in	 time	 to	 the	 initiation	 of	 the	
destruction	of	 the	 root,	 that	 it’s	uncertain	what	 if	any	
diamond	 tenure	 might	 be	 expected.	 There	 was	 no	
report	of	mineral	 chemistry,	 though	 it	 has	apparently	
been	done.

For	 Walter	 Mooney	 of	 the	 USGS	 the	 only	 negative	
aspect	of	the	meeting	was	that	there	was	not	enough	
seismology,	admittedly	a	great	tool	for	understanding	
cratonic	 lithosphere.	 Ling	 Chen	 of	 the	 Chinese	
Academy	 of	 Science	 gave	 a	 very	 good	 overview	 of	
the	world	class	seismic	work	that	has	been	done	on	the	
North	China	Craton;	I	regarded	this	presentation	as	a	
keynote	address.	We	need	more	research	where	crustal	
and	 lithospheric	 evolutionary	 linkages	 are	 studied,	
with	 a	 combination	 of	 geochemical,	 geological	 and	
geophysical	methods.

Several	presenters	highlighted	the	value	of	Hf	isotope	
work,	 allowing	 determination	 of	 the	 earliest	 crustal	
protoliths.	 For	 example,	 portions	 of	 the	 Ukranian	
shield	appear	to	be	very	old	indeed	(in	excess	of	3.9	
Ga).	 Xinmiao	Zhao	gave	a	 fascinating	 talk	on	using	
Fe	 isotopes	 to	 look	 at	 metasomatism,	 a	 process	 that	
appears	 to	 be	 capable	 lf	 fractionating	 Fe	 isotopic	
compositions.		Mg	and	Li	isotopic	work	and	basalts	and	
xenoliths	 was	 presented.	 Four	 talks	 dealt	 specifically	
with	 the	 destruction	 of	 the	 North	 China	 Craton,	 key	
evidence	 being	 the	 very	 large	 set	 of	 high	 quality	
geochronological	 data.	 Jan	 Kramers	 took	 account	 of	
new	 evidence	 for	 a	 non-chondritic	 mantle	 to	 revise	
crustal	recycling	models	and	conclude	that	most	of	the	
continental	crust	ever	produced	is	still	in	existence.	The	
final	 talk	 of	 the	 workshop	 by	 Wilbert	 Kehelpannala	
(Botswana)	challenged	us	with	the	idea	that	many	high	
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grade	 metamorphic	 rocks	 believed	 to	 metasyenites	
may	actually	be	metasomatized	tonalite.

Overall	 this	 was	 a	 weekend	 of	 solid	 science,	 and	 a	
great	 deal	 of	 interaction	 between	 scientists	 working	
on	 various	 cratons	 of	 the	 BRIC	 countries;	 the	 only	
contingent	missing	was	Brazil.

Even	 though	 this	 was	 designed	 to	 be	 an	 informal	
workshop,	 hosting	 these	 events	 always	 has	 a	 cost,	
and	 several	 sponsors	 provided	 the	 financial	 support	
required.	 Thanks	 go	 to	 the	 GSSA,	 the	 University	 of	
Johannesburg,	De	Beers,	 the	Council	 for	Geoscience,	
the	Institute	of	Geology	and	Geophysics	of	the	Chinese	
Academy	of	Sciences,	and	the	PPM	Research	Group	at	
the	University	of	Johannesburg.

Craig Smith
August,	2012	

Post-workshop excursion 

The	 post-workshop	 excursion	 explored	 “Early	 craton	
formation,	stabilisation,	plume-related	magmatism	and	
meteorite	impact:	Barberton,	Witwatersrand,	Bushveld	
and	Vredefort.”

The	 Vredefort	 leg	 began	 in	 the	 very	 heart	 of	 the	
impact.	 Apparently	 innocuous	 granites	 in	 the	 small	
quarry	 at	 Inlandsee	 proved	 on	 closer	 inspection	 to	
consist	 of	 comminuted	 crystallites	produced	by	 shock	
heating	to	temperatures	above	900°C.	The	proclaimed	
Geoheritage	 area	 does	 	 not	 include	 the	 Inlandsee	
granite,	but	instead	incorporates	the	better	outcropping	
area	 where	 the	 granite	 grades	 from	 granulite	 into	
amphibolite	 facies,	 and	 the	 scenic	 outcrops	 of	 the		
Dominion	 Reef	 and	 Witwatersrand	 along	 the	 Vaal	
River.	 The	 visitors	 centre,	 currently	 under	 desultory	
construction,	 is	 located	atop	a	spectacular	outcrop	of	
charnockite.

Vredefort	presents	a	fascinating	interplay	of	geology,	
geomorphology,	biology	and	human	history,	nowhere	
better	illustrated	than	on	the	dyke	of	Vredefort	melt	rock.	
Here	a	combination	of	features	led	to	the	choice	of	this	
dyke,	formed	2	billion	years	ago,	and	incorporating	3	
billion	year	old	quartzite,	as	a	site	for	rain-making	in	
the	historical	past.

The	Bushveld	leg	began	in	the	classic	Cameron	section.	
The	traverse	illustrated	that	no	matter	how	many	times	

Roger Gibson at the Visitor’s Centre

one	has	 visited	an	outcrop	 there	are	 still	 surprises	 in	
store.	Why	is	there	a	bleached	zone	in	the	anorthosite	
above	the	pyroxenite?	Did	pyroxene	never	form	or	was	
it	resorbed	later?	For	the	moment	these	are	additions	to	
the	file	of	‘things	we	don’t	know	about	the	Bushveld’.

Hippopotamus inscription associating site with water

Fragment of superheated Witwatersrand quartzite in melt dyke

Bleached zone around pyroxenite protruberance on the lower/upper criti-
cal zone contact in the Cameron section
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Although	the	eastern	Bushveld	has	spectacular	outcrop,	
even	here	major	sections	of	the	stratigraphy	are	hidden	
below	the	soil.	Drilling	in	the	plains	around	the	Mopetsi	
river	 has	 revealed	 an	 800m	 thick	 Lower	 Ultramafic	
Sequence	which	probably	crystallised	from	a	komatiitic	
magma	 emplaced	 even	 before	 the	 overlying	 Lower	
Zone.	 The	 “Marginal	 Zone”	 lies	 between	 the	 Lower	
Ultramafic	Sequence	and	the	Lower	Zone.	This	brings	
into	question		the	nature	of	the	“Marginal	Zone”	in	this	
area.

Allan Wilson in front of 
quarry of Lower Zone 
dunite; Lower Zone 
pyroxenite above.

Field trip participants 
at deepwater stromatolite 
outcrop on the R359.

En	 route	 to	 Barberton	 the	party	 stopped	at	 a	 superb	
outcrop	 of	 deep	 water	 stromatolites	 in	 the	 Lytellton	
Formation.

In	 the	final	 leg	 the	participants	were	 treated	 to	views	
of	classic	Barberton	Mountain	Land	geology,	including	
the	privilege	of	visiting	the	classic	komatiite	outcrops	in	
Spinifex	Stream.		

Chris Hatton, Axel Hofmann
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The	34th	 IGC	which	was	held	in	Brisbane	from	5-10	
August	 2012	 was	 attended	 by	 Danie	 Barnardo	 and	
myself	as	well	as	members	of	the	35th	IGC,	LOC	and	a	
number	of	other	participants	from	South	Africa.	It	was	
good	to	have	with	us	in	Australia	the	current	President	
of	the	society,	Pamela	Naidoo,	who	is	also	a	member	
of	 the	 LOC.	 The	 conference	 which	 was	 attended	 by	
over	 5900	 participants	 was	 in	 my	 opinion	 a	 great	
success,	a	feature	being	the	large	number	of	delegates	
from	China	(over	700)	India	and	other	Asian	countries.	
The	main	reason	for	our	attendance	was	the	handover	
by	the	Australian	LOC	of	the	responsibility	for	the	35th	
IGC	to	the	South	African	LOC,	at	the	closing	ceremony.	
The	ceremony	was	well	attended	and	I	was	presented	
with	a	handsome	cup	by	Neil	Williams,	President	of	the	
34th	IGC	.		This	cup	represents	the	world	cup	of	geology	
and	 its	 introduction	was	enthusiastically	 endorsed	by	
all	 those	 present	 at	 the	 closing	 ceremony.	 	 This	 IGC	
cup	will	be	handed	on	to	future	IGC	organizers	in	due	
course.	

It	was	a	great	honour	and	much	appreciated	that	we	

34th IGC, Brisbane
had	with	us,	at	the	closing	ceremony,	the	honourable	
Ms	 Susan	 Shabangu,	 Minister	 of	 Mineral	 Resources	
who	had	made	a	special	effort	to	be	in	Australia.	She	
invited	delegates	 to	attend	 the	35th	 IGC	and	 looked	
forward	 to	 welcoming	 everyone	 in	 Cape	 Town	 with	
warm	 South	 African	 hospitality.	 The	 whole	 hearted	
support	 and	 endorsement	 of	 our	 event	 by	 the	 South	
African	 government	 both	 morally	 and	 financially	 is	
greatly	 appreciated	 and	 has	 given	 us	 a	 huge	 boost	
which	will	undoubtedly	ensure	the	success	of	2016.
	
The	 conference	 provided	 us	 with	 the	 opportunity	 to	
market	our	event	with	a	booth	in	the	exhibition	centre.	
The	booth	which	depicted	Table	Mountain	by	day	and	
by	night	was	a	great	success	and	over	700	delegates	
have	 already	 expressed	 an	 interest	 in	 being	 with	 us	
in	Cape	Town.	The	sterling	work	of	our	LOC		and	in	
particular	 Danie	 Barnardo	 and	 his	 team	 as	 well	 as	
the	 PCO,	 in	 manning	 the	 booth	 and	 assisting	 in	 the	
marketing	campaign,	is	greatly		appreciated.	

The	 conference	 provided	 the	 opportunity	 for	 Danie	
Barnardo	 and	 me	 to	 attend	 a	 number	 of	 business	
meeting	 with	 the	 IUGS	 executive	 committee	 and	
the	 IGCC	 committee	 which	 has	 now	 become	 our	
responsibility.	One	of	the	most	important	actions	of	the	
IUGS	committee	was	to	vote	for	the	country	which	will	
host	the	2020	IGC.	The	two	contenders	were	Canada	
and	 India	 who	 both	 gave	 excellent	 presentations.	
After	a	 lengthy	process	of	presentations,	 the	bid	was	
eventually	won	by	India	with	an	overwhelming	majority	
of	some	120	to	50	votes.	

The	Brisbane	conference	provided	us	with	an	excellent	
opportunity	 to	 take	note	of	 the	pro’s	and	con’s	of	all	
aspects	of	 the	event	and	bring	home	 the	 information	
which	 will	 be	 invaluable	 in	 our	 planning	 for	 2016.		
We	are	confident	that	we	will	be	able	to	emulate	and	
exceed	 the	 efforts	 of	 the	 Australians	 and	 ensure	 the	
success	of	one	of	the	biggest	scientific	conferences	ever	
to	be	held	on	the	African	continent.											

RP Viljoen
President	35th	IGC	LOC
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The	34th	IGC	in	Brisbane	was	a	mammoth	event.	The	
Council	 for	 Geoscience	 presents	 its	 contributions	 in	
GEOclips,	which	is	mailed	together	with	Geobulletin.	
Here	 is	 a	 personal	 impression	 of	 just	 some	 of	 the	
developments	 in	 mantle	 dynamics	 and	 crustal	
evolution.

I	presented	a	 talk	showing	that	 the	primordial	mantle	
would	buffer	the	cooling	atmosphere	such	that	carbon	
dioxide	would	 react	with	hydrogen	 to	 form	methane.	
The	 light	 carbon	 preserved	 in	 Jack	 Hills	 zircons	
demonstrates	 that	 methane	 did	 indeed	 form.	 	 Given	
that	all	eukaryotes	have	relics	of	the	equipment	needed	
to	 produce	 methane,	 I	 proposed	 that	 we	 eukaryotes	
originated	to	catalyze	methane	formation.	Regrettably,	
the	 audience	 appeared	 unconvinced	 of	 this	 perfectly	
reasonable	proposition.

The enriched reservoir ….. no place to hide

In	 2005	 Boyet	 and	 Carlson	 made	 the	 significant	
discovery	 that	 the	 earth’s	 mantle	 must	 have	 a	 Sm/
Nd	 ratio	 that	 is	 higher	 than	 chondritic	 meteorites.	
Since	 every	 mantle	 geochemist	 knows	 that	 the	 earth	
is	 derived	 from	 the	 chondritic	meteorite	 family,	 there	
must	 then	be	a	complementary	 low	Sm/Nd	 reservoir	
hidden	away	somewhere.		Boyet	and	Carlson	hid	it	at	
the	bottom	of	 the	mantle.	 In	his	 talk	at	 the	34th	 IGC,	
Matthew	 Jackson	 from	Boston	University,	pointed	out	
that	 geochemists,	 like	 astrophysicists,	 are	 “always	
wrong,	but	never	in	doubt”.	Jackson	proposes	that	the	
“depleted”	 non-chondritic,high	 Sm/Nd	 mantle	 that	
we	see	is	in	fact	the	Primordial	Mantle.	Accepting	this	
model	removes	the	necessity	of	proposing	a	hidden	low	
Sm/Nd	reservoir.		To	obtain	the	non-chondritic	mantle	
that	 his	 model	 requires	 Jackson	 called	 on	 a	 model	
which	suggest	that	impacts	during	the	accumulation	of	
the	earth	from	planetismals	may	have	stripped	off	the	
outer	 low	Sm/Nd	 layers,	 so	 that	 the	 earth	 originally	
accumulated	from	high	Sm/Nd	components.

Then at a deadly pace it came from outer space

Impacts	continued	to	play	a	part	in	the	evolution	of	the	

early	earth.	Don	Lowe	reported	that	up	to	8	separate	
impact	layers,	all	apparently	impacting	oceanic	crust,	
have	now	been	recognized	in	the	Barberton	Mountain	
Land.	 Part	 of	 the	 reason	 for	 the	 abundance	 of	 these	
layers	in	Barberton	may	be	that	the	workers	there	now	
know	what	to	look	for.	Field	work	elsewhere	may	reveal	
more	impact	layers.	

Roger	 Gibson	 defended	 Vredefort’s	 claims	 as	 the	
world’s	oldest,	largest	and	most	deeply	eroded	impact	
crater	with	an	overview	of	the	pitfalls	associated	with	
identifying	 features	 associated	with	 impact.	Although	
the	 Maniitsoq	 structure	 lays	 claim	 to	 these	 titles	 (see	
Media	 Monitor	 elsewhere	 in	 this	 issue),	 in	 a	 timely	
analogy	 with	 the	 Olympics	 he	 questioned	 whether	
Vredefort	would,	like	the	Australian	swimmers	lose	all	
its	titles,	or,	like	Michael	Phelps,	retain	one	or	two.	

LIPS, the kiss of death?

Impacts	 are	 often	 linked	 to	 mass	 extinctions,	 but	
despite	the	frequency	of	impacts,	only	the	Cretaceous-
Palaeogene	 extinction	 is	 coincident	 with	 an	 impact	
event.	 By	 contrast,	 5	of	 the	6	mass	 extinction	 events	
are	 coincident	 with	 the	 emplacement	 of	 a	 LIP	 (large	
igneous	province).	 In	his	 talk	detailing	 the	mechanics	
of	mass	extinction,	Richard	Ernst	referred	to	preliminary	
evidence	that	all	6	mass	extinctions	may	now	be	linked	
to	LIPS,	with	an	igneous	province	in	Siberia	now	being	
linked	to	the	440	Ma	extinction.	

Plumes vs plates …. The old order changeth?

Mantle	 plumes	 are	 thought	 feed	 LIPs.	 In	 the	 Yilgarn	
several	talks	invoked	plumes	as	the	agent	of	komatiite	
magmatism	and	nickel	mineralization.	Subduction	was	
previously	thought	to	also	play	a	role	in	the	Yilgarn	but	
Stephen	Barnes	showed	that	none	of	the	magmas	in	the	
Yilgarn	could	be	compared	with	a	global	database	of	
subduction	zone	magmas.

In	 her	 keynote	 address	 Angelique	 Laurie	 presented	
convincing	 experimental	 evidence	 that	 wet	 melting	
of	 eclogite	 in	 a	 subduction	 setting	 could	 produce		

pinpricking the elephant
~ snapshot of the 34th IGC
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Barberton	tonalites.	A	possible	variation	of	this	model	
is	very	high	temperature	melting	of	eclogite,	but	these	
high	temperatures	would	not	be	attained	in	a	subduction	
zone.

Snowball Earth has melted ….. but the Neoproterozoic 
icehouse stands

The	 Snowball	 Earth	 hypothesis	 for	 Neoproterozoic	
glaciation	was	warmly	criticized	at	 the	 IGC.	Christie	
Blick	 showed	 that	 the	 cap	 carbonates,	 deposited	
extremely	rapidly	in	the	Snowball	Earth	model,	contain	
up	 to	 5	 magnetic	 reversals,	 implying	 a	 time	 interval	
at	odds	with	the	Snowball	hypothesis.	A	60something	
PhD	student,	showing	that	you’re	never	too	old	to	learn,	
demonstrated	 that	 the	 carbonates	 and	 diamictites	
were	 interdigitated.	 Since	 everybody	 knows	 that	
carbonates	 indicate	 warm	 water,	 he	 concluded	 that	
the	 Neoproterozoic	 was	 warm	 throughout.	 However	
Le	Heron	presented	clear	evidence	of	glacial	striations	
in	 the	 diamictites	 and,	 like	 Christie	 Blick,	 concluded	
that	 the	 Neoproterozoic	 was	 cold	 throughout.	 The	
implication,	as	yet	largely	unspoken,	is	that	carbonates	
are	 deposited	 in	 cold	 water.	 This	 is	 of	 particular	
relevance	 to	 the	 Makganyene	 Formation	 in	 South	
Africa,	 where	 workers	 from	 Rhodes	 University	 have	
identified	glacial	dropstones	in	stromatolites.

Chris Hatton
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lecture series:
AL du ToitThe	AL	du	Toit	lecture	series	was	initiated	by	the	GSSA	

in	1949,	and	ever	since	has	been	a	part	of	the	GSSA	
offering	 to	 its	members	as	well	as	 to	members	of	 the	
public	interested	in	the	earth	sciences.		The	lecture	is	in	
honour	of	AL	du	Toit,	one	of	South	Africa’s	most	famous	
geologists.	 The	 lectures	 are	 meant	 to	 cover	 topics	
focusing	on	the	geological	interests	that	du	Toit	himself	
pursued	–	which	is	a	very	wide	range	of	topics	indeed.		
The	 lecture	 series	 is	 a	 biennial	 event,	 and	 in	 recent	
years	a	tradition	of	alternating	between	local	southern	
African	and	overseas	lecturers	has	developed.

In	2011,	the	Fellows	Committee	of	the	GSSA	initiated	
the	search	for	an	international	lecturer	for	2012,	and	
after	 submission	 of	 candidates	 from	 members	 of	 the	
Society,	 the	 decision	 was	 taken	 to	 invite	 Professor	
Nicholas	Arndt	of	Universite	de	Grenoble	of	 France.			
Professor	Arndt	is	well	known	to	South	Africa,	as	one	
of	his	specialist	areas	of	interest	for	much	of	his	career	
has	been	 the	origin	of	 komatiitic	 lavas.	 	 These	 rocks	
were	first	 identified	as	a	unique	 type	of	 igneous	rock	
in	the	Barberton	area	by	Morris	and	Richard	Viljoen	in	
the	1960s	and	subsequently	discovered	in	a	number	of	
Archean	greenstone	belts	around	the	world.		Professor	
Arndt	has	been	involved	in	the	study	of	many	of	these	
localities,	and	his	du	Toit	lecture	was	entitled	“Barberton	
komatiites:	 creation	and	crystallization	of	 the	world’s	
hottest	magmas”.			It	was	a	great	chance	for	geologists	
to	 catch	 up	 on	 the	 current	 ideas	 about	 the	 origins	
of	 komatiites.	 There	 are	 some	 controversial	 topics,	
including	a	 fundamental	question	about	 temperatures	
of	 formation	 and	 eruption.	 	 	 Professor	 Arndt	 is	 also	
currently	 leading	an	 International	Continental	Drilling	
Program	 project	 in	 the	 Barberton	 greenstone	 belt	
with	 the	 goal	 of	 learning	 more	 about	 the	 packages	
of	rocks	comprising	the	lower	part	of	the	sequence	in	
particular.	

We	put	Prof.	Arndt	 into	eight	venues	in	just	over	 two	
weeks,	which	involved	six	flights,	and	a	couple	of	road	
trips.		Lectures	were	held	in	Cape	Town,	Bloemfontein,	
Rustenburg,	 Durban,	 Grahamstown	 (a	 busload	 from	
Port	Elizabeth	made	that	event),	Barberton,	Two	Rivers	
Mine,	and	Johannesburg.		The	largest	audiences	were	
in	Johannesburg	and	Durban,	with	close	to	a	hundred	
people	 attending	 in	 each	 venue.	 	 All	 turnouts	 were	
good,	 considering	 the	 variety	 of	 venues	 and	 scale	

of	 Branch	 activities.	 	 The	 feedback	 we	 have	 been	
receiving	is	almost	entirely	positive.

On	 the	 last	 evening	 in	 Johannesburg,	 the	 Fellows	
Committee	presented	Professor	Arndt	with	an	honorary	
Fellowship	 in	 the	 GSSA,	 and	 I	 think	 he	 was	 very	
appreciative.	

We	 received	 requests	 to	 send	 Professor	 Arndt	 to	
Limpopo,	Namibia	and	Zimbabwe,	but	the	timing	for	
this	trip	did	not	allow	that.	We	will	likely	plan	a	second	
leg	of	the	tour	for	February	next	year,	provided	that	we	
can	find	sponsorship.

The	 du	 Toit	 lecture	 series	 cannot	 be	 held	 without	
funding.		The	GSSA	has	a	specific	fund	within	the	REI	
earmarked	 for	 supporting	 the	 lectures,	but	 cannot	on	
its	 own	 fund	 everything.	 	 Sponsorship	 is	 necessary,	
and	the	key	sponsor	for	this	lecture	series	has	been	Kai	
Batla	Minerals	Industry	Consultants.

The	 GSSA	 is	 indebted	 to	 Kai	 Batla,	
Two	Rivers	Mine,	Barberton	Mines,	Tect	
Geological	 Consulting,	 G	 Chunnett	
Consulting	 and	 Snowden.	 	 Thanks	 are	
also	 due	 to	 our	 branches	 and	 regions	 for	 hosting	
Professor	Arndt	during	a	hectic	two	weeks.		Thanks	are	
due	to	Professor	Arndt	himself,	who	covered	the	cost	of	
international	travel	through	his	ICDP	research	grants.

Gordon Chunnett 
presenting Prof 
Arndt with honorary 
Fellowship of the GSSA

Allan Wilson, Nicholas 
Arndt, Sharad Master 
and George Henry at 
dinner
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Peter	 Ringdahl	 from	 the	 Geoheritage	 working	 group	
and	 I	 were	 among	 the	 guests	 invited	 to	 the	 official	
opening	of	the	Aerial	Cableway-Hartebeespoort	on	14	
August	2012.		

Simon	 Gear	 was	 the	 Master	 of	 Ceremonies	 and	
introduced	the	proceedings	saying	that	it	had	all	started	
about	 3	 billion	 years	 ago,	 describing	 the	 formation	
of	 the	 Wits	 stratigraphy	 and	 the	 Bushveld	 Complex	
emplacement.	He	also	spoke	about	the	rich	history	of	
the	region	with	early	human	settlement	in	Sterkfontein	
(referring	 to	 the	 recent	 A.	 Sediba	 discovery),	 stone	
and	 iron	 age	people	 and	 the	more	 recent	 diaspora,	
including	the	Voortrekkers.		He	emphasised	that	human	
beings	were	indigenous	to	this	local	landscape.		It	was	
good	to	see	geology	and	some	aspects	of	geoheritage	
right	at	the	beginning	of	proceedings.

The	 Mayor	 of	 Madibeng	 emphasized	 that	 the	 cable	
way	was	a	significant	player	for	local	and	international	
tourists.	 She	 indicated	 that	 the	 tourism	 industry,	
together	with	government,	plays	an	 important	part	 in	
in	 economic	 development	 of	 the	 area	 and	 hoped	 to	
see	 the	 involvement	 of	 more	 women,	 youth	 and	 the	
differently-abled.	

Craig	Saunders,	 the	owner	and	driving	 force	behind	
the	project	spoke	about	the	excitement	and	support	of	
the	local	community	in	supporting	the	rebuilding	of	the	
cableway.	Hartebeespoort	 is	 known	as	 the	Gateway	
to	region,	with	a	rich	archaeological,	geological	and	
historical	significance	that	 is	a	major	part	of	 the	RSA	

Pamela Naidoo, 
Peter Ringdahl 
Cableway

heritage.	 Motty	 Sacks,	 a	 prominent	 South	 African	
businessman,	became	 involved	 in	2010	 to	 help	with	
raising	funds	for	 the	public-private	partnership,	which	
cost	R50	million	 to	complete.	 	 It	 is	 the	 longest	mono-
cable	 in	Africa	at	2.5km.	Both	 local	and	Swiss	 skills	
were	engaged	to	install	the	cableway.		

The	 Minister	 of	 tourism,	 Martinus	 van	 Schalkwyk,	
commented	on	three	areas	in	his	address:
1.The	 State	 of	 tourism	 in	 SA-	 	 international	 statistics	
indicate	 that	 tourism	 is	 growing	 more	 than	 10%	 per	
year	 in	 South	 Africa,	 well	 ahead	 of	 many	 countries,	
with	 tourists	 from	 Europe,	 the	 America’s	 Australia,	
BRICS,	Africa	and	domestic.		Government	recognizes	
its	importance	to	the	economy	and	has	created	the	stand	
alone	Ministry	of	Tourism,	which	will	have	assistance	
from	the	DTI	to	invest	in	new	projects.	

2.	Domestic	tourism	-	previously	neglected	but	it	is	the	
backbone	 of	 most	 countries’	 tourism.	 There	 is	 room	
for	 improvement.	Government	wants	 tourism	 to	grow	
from	4	to	9	million	leisure	travellers	by	2020.	This	will	
depend	on	offering	a	number	and	quality	of	products	
such	as	the	world	class	cableway.

3.	Local	community	 -	Hartebeespoort	was	praised	for	
having	such	an	active	tourism	body	and	recognized	for	
its	private	individual	and	business	commitment.	
	
The	 Minister	 also	 mentioned	 that	 government	 had	
a	 kids	 program	 through	 which	 it	 hoped	 to	 expose	
children	 to	careers	and	different	fields	with	 initiatives	
in	partnership	with	the	public,	such	as	the	educational	
offering	at	the	cableway.	

Craig	 Saunders	 officially	 opened	 the	 cableway	 and	
in	discussions	with	his	 staff,	 it	 seemed	 that	a	number	
of	 people	 had	 asked	 about	 the	 previous	 geological	
display.	 The	 company	 is	 very	 keen	 for	 the	 GSSA	 to	
be	involved	in	developing	educational	displays	on	site.	
Peter	was	also	interviewed	by	Channel	Afrika	(	radio)	
on	geoheritage	while	returning	on	the	cable-car.
		
Pamela Naidoo

official opening:
aerial cableway-Hartebeespoort
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geoheritage
Our	 major	 victory	 this	 year	 was	 the	 inclusion	 of	
‘geological	 evidence’	 as	 one	 of	 the	 heritage	 and	
cultural	tourism	products	in	South	Africa.	This	is	defined	
in	 the	National	Heritage	and	Tourism	Strategy	which	
was	presented	by	 the	Honourable	Minister	Marthinus	
van	 Schalkwyk	 at	 Liliesleaf	 Farm	 in	 March	 2012.	
During	 this	 enjoyable	 event,	 the	minister	 thanked	 the	
GSSA	personally	for	its	support	and	facilitation	in	the	
strategy	workshops	and	conference	which	lead	to	the	
publication	of	this	document.	The	strategy	is	published	
by	the	National	Department	of	Tourism	and	available	
on	our	website.

This	 new	 national	 tourism	 strategy	 combines	 the	
definition	 of	 ‘Heritage’	 from	 the	 South	 African	 white	

paper	 on	 Arts	 and	 Culture,	 1996	 (	 ...	 museum	
collections...)	with	the	definition	of	‘Heritage	Resources’	
from	 the	National	Heritage	 Resources	Act,	 1999	 (...	
any	archaeological	artefact;	paleontological	and	rare	
geological	specimens;	meteorites;	...	)	and	the	definition	
of	‘Living	Heritage’	in	the	National	Council’s	Act,	1999	
(...	popular	memory;	...	the	holistic	approach	to	nature,	
society	 and	 social	 relationships...)	 into	 its	 ‘tangible	
typologies	of	heritage	and	cultural	tourism	products	in	
South	Africa’.	‘Geological	evidence’	is	one	of	a	list	of	
ten	of	these	‘typologies’.

Marcia	van	Aswegen
VP	Geoheritage,	GSSA	2012

rosh pinah geo center
The Rosh Pinah Geo Center is now officially open to 
the public! 

My	 name	 is	 Gisela	 Hinder	 and	 I	 am	 working	 	 as	 a	
geologist	in	Rosh	Pinah	now	for	almost	13	years	and	
I	 think	 it	 is	 important	 to	 educate	 people	 about	 the	
interesting	geological	features	we	see	in	this	part	of	the	
world.	Therefore	I	built	a	place	which	can	be	visited	by	
locals	and	tourists	alike	where	rocks	and	minerals	from	
the	two	active	mines	in	Rosh	Pinah	but	also	the	wider	
Namibia	are	displayed	and	their	origin	explained.

The	main	purpose	of	the	Geo	Center	is	to	educate	people	
about	the	geological	past	of	this	part	of	Namibia	and	
also	to	promote	tourism	in	the	area.	Geo	tourism	could	
become	one	of	the	tourist	attractions	here	in	the	south,	
when	 the	mines	are	willing	 to	welcome	visitors	more	
readily	and	open	up	their	mineral	wealth	to	collectors	
and	scientists	alike.

Rosh	 Pinah	 Mine	 and	 Skorpion	 Mine	 produce	 some	
really	stunning	and	rare	minerals.	

At	Rosh	Pinah	Mine	for	instance	4	new	minerals	were	
identified	in	 the	 last	4	years.	But	 there	are	also	other	
interesting	 geological	 features	 in	 the	 surrounding	 of	

Rosh	Pinah,	Fish	River	Canyon,	Roter	Kamm	Meteorite	
impact	crater,	the	Zn/Pb	mineralization	at	Rosh	Pinah,	
the	 Zn-oxide	 mineralization	 at	 Skorpion,	 Bogenfels,	
Diamictites,	alluvial	Diamond	Mining	on	the	coast	and	
Orange	River	banks,	San	Caves	including	the	Apollo	
11	Cave,	 to	name	only	a	 few.	 I	 think	 it	 is	 important	
to	 preserve	 certain	 geological	 features	 as	 national	
heritage	 sites	 for	 future	 generations	 to	 visit	 and	 to	
experience	the	power,	geological	processes	unleash	to	
shape	our	planet’s	surface.

The	 	 geologist	 Dr.	 Michael	 McMillan	 discovered	 the	
economic	mineralization	in	Rosh	Pinah	in	1963.	Mining	
started	in	1969	and	Rosh	Pinah	Zinc	Corporation	is	still	
going	strong	with	a	potential	Life	of	Mine	of	about	15	
years.

Rosh	 Pinah	 would	 not	 exist	 if	 it	 was	 not	 for	 Dr.	
McMillan’s	good	work,	a	geologist	of	the	old	school.	
Unfortunately	he	passed	away	on	the	9th	of	August	last	
year.	He	will	be	dearly	remembered.	

The	 importance	 of	 discovering	 an	 economic	 mineral	
deposit	must	 not	 be	 underestimated.	 Rosh	 Pinah	and	
Skorpion	Mine	together	employ	about	2000	people,	in	
other	words	more	than	10000	people	are	sustained	by	
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the	 two	mines.	 Infrastructure	 in	Rosh	Pinah	 improved,	
two	 clinics,	 different	 schools	 and	 a	 shopping	 center	
were	 built.	 	 	 No	 mineralization,	 no	 Mines,	 no	 Rosh	
Pinah.

If	 you	want	 to	 learn	 something	about	 the	geology	of	
Rosh	Pinah	and	Skorpion	Mine	and	Namibia	in	general	
and	 also	 see	 some	 spectacular	 minerals?	 Bring	 your	
children	and	visitors	and	pay	the	Center	a	visit.	

Opening	hours	are:		Monday	to	Friday	 	
08:00	-	17:00
Saturdays	 and	Sundays	 please	phone	 in	 advance	 to	
make	an	appointment	 	 	
Contact	details:	Gisela	Hinder
Tel:		063	2740249	(w)
Tel:		063	274	005	(	after	16:00	or	on	weekends)
or	gisela.hinder@exxaro.com
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Diamonds and their Primary and Secondary Sources
23-26 October, 2012

University of Pretoria, South Africa

Course leaders: Mike de Wit and John Bristow

Topics to be covered in 23rd-25th October 2012:

1. Exploration: History of diamonds, World diamond markets, Origin of diamonds,

Kimberlites/Lamproites and cratons, Structural geology and diamond exploration, Modern

Exploration techniques, Geophysics and diamonds, Indicator minerals chemistry (Mike de Wit, John

Bristow, Fanus Viljoen, Hielke Jelsma, Laurent Ameglio, Owen Garvie, Dave Apter).

2. Primary and secondary sources of diamonds: Classification of Primary sources of diamonds

including kimberlites/lamproites, Characteristics and settings of Secondary or alluvial diamond

deposits in South Africa (Orange, Vaal River, NW province), Africa and India, Marine Diamond

deposits (Johan Stiefenhofer, Tania Marshall, John Ward, Mike de Wit).

3. Evaluation and Economic Valuation of Diamond Deposits: Due diligence and geological

requirements, Diamond valuation (rough and polished) and size frequency studies, Mining methods,

Evaluation of alluvial deposits, Financial valuation models (John Bristow, Bob Halvorson, Jeffrey

Brenner, Tania Marshall).

The 26th October 2012 will be allocated to a:

4. Mine visit to Cull inan Mine, Pretoria

This unique course in diamond exploration and evaluation will be presented at the University of

Pretoria presented by a group of experts in their respective fields ranging from diamonds, mineral

chemistry, petrography, exploration methods, geophysics, kimberlites/lamproites and cratons, and

secondary diamond deposits which will add significant value to those that are involved in these exciting

fields. It has been several decades since the last major discovery was made and the markets will be

looking for an additional production of diamonds in the future.

The expected funding being raised at this course will be earmarked to cover the registration expenses

for the honours students at the University of Pretoria and as well as add to a post-graduate fund for

junior lecturers at the University.

The planned program and talk titles are being continually updated online at: www.ceatup.com.

Bookings and general enquiries can be directed to the course coordinator Ms Mickaelé Jenkins

(info.ce@up.ac.za) or 012 420 6342. Since some of the places have been reserved for the 2012 honours

students places will be limited and early bookings is recommended.
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SAGA’s 13th Biennial Conference and the 6th International Conference on 

Airborne Electromagnetics (AEM 2013) 
 
 
The South African Geophysical Association is pleased to announce the forthcoming 13th SAGA 
Biennial Conference and the AEM2013 Conference, which will be held back to back, once again at an 
‘exotic location’ in South Africa. The venue will be the world-renowned Kruger National Park in 
Mpumalanga, South Africa, where an excellent Conference Centre exists which conforms to 
international standards. The Conference will be hosted by SAGA and will take place under the aegis 
of the Society of Exploration Geophysicists (SEG). This event is scheduled to take place the 6th to 
11th October 2013 and is expected to attract in excess of 350 delegates from all over the world. The 
13th SAGA Biennial Conference will take place from the 6th to 9th October 2013 and the AEM2013 
Conference will take place from the 10th to 11th October 2013. 
 
Who will attend? 
Delegates from the private and public sector will attend and will include: 

 Delegates from Senior and Junior Mining Companies 
 Delegates from petroleum companies 
 Geophysicists 
 Geologists 
 Hydrologists 
 Consultants 
 Geophysical contractors 
 Geoscience service providers  
 Software developers 
 Geoscience researchers 
 Mathematicians 
 Academics from universities and industry 
 Students 

Delegates from the SEG, ASEG, EAGE and other Professional Societies are also expected to attend. 
 
 

Conference Secretariat : Going Africa CC, P.O. Box 1195, White River, Mpumalanga 1240, South Africa 
Tel : +27 (0) 13 751 2148,  Fax : +27 (0) 86 520 9872, 

Email: registrar@saga-aem2013.co.za 
Website: www.saga-aem2013.co.za 

A
R
TI

CL
ES



Volume	55	~	Number	Three	~	SEPTEMBER	2012

	 35								geobulletin		SEPTEMBER	2012

Snowden Photography Competition 
Winners Announced

The	 mining	 industry	 never	 fails	 to	 arouse	 emotion	 in	
those	who	come	in	contact	with	it,	and	this	was	certainly	
the	case	with	 the	entries	 into	Snowden’s	2012	photo	
competition	“Celebrating	the	Mining	Industry”.

The	 Company,	 which	 is	 celebrating	 its	 25th	
anniversary	 this	year,	has	good	 reason	 to	celebrate	
the	industry	through	its	annual	photo	competition	-	an	
exceptional	 opportunity	 to	 promote,	 	 and	 educate	
about,	an	 industry	 in	which	 it	has	been	 involved	 for	
a	quarter	of	a	century,	and	which	 touches	 so	many	
aspects	of	our	lives.

The	Overall	Winner	for	2012	is	Javier	Arcenillas	from	
Spain	 with	 his	 photo	 titled	 “The	 industrialization	 of	
Lithium	 in	 Bolivia”,	 he	 wins	 the	 $10,000	 first	 prize.	
Javier	Arcenillas,	was	exposed	to	mining	from	a	young	

snowden photography

age	in	Bilbao,	Spain	where	he	grew	up	near	mining	
activity.

The	Snowden	photography	competition,	now	it	its	8th	
year,	 is	 an	 annual	 event	 which	 runs	 from	 1	 January	
until	 30	 June.	 The	 competition	 is	 open	 to	 amateur	
photographers	 across	 the	 globe,	 with	 photographs	
submitted	online	through	the	Snowden	website.		

The	 top	 photographs	 are	 exhibited	 at	 a	 variety	
of	 industry	 events	 around	 the	 world.	 This	 year	 the	
exhibition	will	be	open	for	a	2	week	period	in	Perth	at	
Central	Park	Office	Tower	 in	early	October,	and	will	
then	move	to	the	Riverside	Centre	in	Brisbane	from	the	
end	of	October,	before	going	over	to	Johannesburg	in	
January	2013.		More	details	on	these	exhibitions	will	
be	available	on	the	Snowden	website.
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book review:
Roadside Geology of 
Yellowstone 
Country

Roadside Geology of Yellowstone Country (Second 
Edition), 2011,	
William	J	Fritz	and	Robert	C	Thomas,	
Mountain	 Press	 Publishing	 Company,	 Missoula,	
Montana,	311	pp.		(ISBN	number	978-0-87842-581-
5;	 US$24.00	 if	 purchased	 directly	 from	 Mountain	
Press,	excluding	shipping)

If	there	is	such	a	thing	as	a	list	of	must-see	geological	
sites	around	the	world,	the	Yellowstone	National	Park	
in	the	western	United	States	has	to	be	on	the	list.		There	
are	a	number	of	geological	superlatives	in	‘Yellowstone	
Country’,	but	 it’s	probably	best	known	as	the	world’s	
largest	 ‘supervolcano-in-waiting’.	 There	 have	 been	
three	major	eruptions	dwarfing	most	anything	modern	
man	 has	 ever	 witnessed,	 the	 last	 one	 being	 about	
600,000	years	ago.	Ash	beds	from	that	eruption	have	
been	found	as	far	afield	as	southern	Texas.	The	general	
understanding	is	that	the	next	eruption	is	60,000	years	
overdue.	Yellowstone	sits	atop	a	major	plume,	with	a	
large	and	active	magma	chamber	of	the	order	of	4-6	
miles	below	surface.	The	resulting	thermal	features	are	
numerous;	of	the	order	of	half	the	world’s	active	thermal	
geysers,	 fumaroles	 and	 mud	 pots	 are	 located	 within	
the	park	boundaries.	 The	 varied	 coloration	observed	
in	many	travertine	deposits	of	the	hot	springs	are	due	
to	 heat-loving	 microorganisms	 called	 thermophiles,	
different	species	preferring	different	water	temperatures	
and	differing	amounts	 of	 exposure	 to	 sunlight.	 These	
features	 could	 be	 analogous	 to	 environments	 where	
early	life	on	our	planet	thrived.	The	geology	is	complex	
with	the	more	recent	volcanics	having	been	emplaced	
into	 a	 huge	 pile	 of	 older	 Eocene	 volcanics,	 first	
recognized	as	separate	by	FR	Boyd	(of	mantle	nodule	
fame)	in	the	late	1950’s	and	early	1960’s.	In	places,	
the	underlying	Palaeozoic	sediments	and	Precambrian	
basement	 rocks	 are	 exposed.	 The	 Heart	 Mountain	
Detachment,	 a	 globally	 unique	 feature	 comprising	 a	
huge	debris	flow	that	slid	100	miles	off	the	flank	of	the	
Absaroka	Range	50	million	years	ago,	is	visible	in	the	
park.	 The	 complex	 eruption	 histories,	 overprinted	 by	
several	glacial	episodes,	makes	 for	complex	geology	
if	 looked	 at	 in	 detail,	 and	 that’s	 where	 the	 value	 of	
this	 book	 becomes	 obvious.	 The	 average	 geologist	
unfamiliar	with	that	part	of	the	world	will	not	be	able	to	
gain	an	understanding	of	the	geology	rapidly,	without	
reference	to	a	work	of	this	type.

The	 book	 is	 a	 wonderful	 effort	
in	 geoheritage	 writing,	 and	 is	
accessible	 and	 useful	 to	 both	
the	 general	 public	 as	 well	 as	
professional	geoscientists.	If	you	spend	
a	 few	 days	 in	 the	 park,	 you	 need	 this	 book	 to	 give	
you	 the	geological	 context	of	what	you’re	 looking	at	
(assuming	 you	 are	 not	 on	 a	 field	 trip	 led	 by	 active	
researchers).	It	is	very	well	illustrated,	and	easy	enough	
to	carry	around	in	a	back	pack.	You	are	able	to	hike	
unaccompanied	in	the	park,	by	the	way,	in	contrast	to	
the	normal	restrictions	in	southern	African	game	parks.		
This	is	despite	the	presence	of	some	serious	bears	(you	
need	 to	 carry	 bear	 spray,	 but	 no	weapons	 allowed)	
and	some	other	critters	that	are	not	nearly	as	fierce	as	
some	 of	 our	 southern	 African	 residents.	 Hikes	 range	
from	as	short	as	you	want,	to	day-long	affairs,	to	multi-
day	trails	into	the	relatively	inaccessible	‘back	country’	
reachable	only	on	foot.	There	are	trail	guides	who	can	
be	 hired	 to	 accompany	 you	 from	 the	 shortest	 to	 the	
longest	expeditions,	should	you	wish.

The	first	85	pages	of	the	book	cover	general	background	
on	mountain	building	in	the	western	US,	the	Yellowstone	
Hotspot,	 volcanism,	 and	 glaciation.	 Each	 of	 these	
general	chapters	conveys	basic	geological	information	
with	reference	to	Yellowstone,	so	these	are	of	interest	to	
professional	as	well	as	the	general	public.	Following	the	
introductory	sections	comes	the	geological	maps,	which	
are	simplified	but	not	to	the	point	of	carrying	too	little	
information.	Yellowstone	is	a	very	large	park,	roughly	
60	by	80	miles	in	size,	with	five	main	entrances.	The	
geological	maps	are	constructed	as	route	maps	along	
the	access	roads	into	the	park,	and	along	various	routes	
within	the	park.	Each	route	is	organized	as	a	chapter	
(19	in	total),	with	explanatory	text	of	interest	to	both	the	
professional	and	layperson	alike.	The	book	is	very	well	
written	 and	 well	 edited.	 The	 serious	 hikers	 amongst	
us	might	want	to	purchase	USGS	map	sheets,	but	the	
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obituary:
Thomas Neville Clifford

maps	in	this	book	are	ideal	for	the	more	casual	visitor	
–	and	specific	features	on	importance	are	highlighted	
in	the	text	of	each	chapter.	The	book	is	well	indexed,	
and	 reasonably	 well	 referenced	 (I	 noted	 one	 or	 two	
papers	that	possibly	should	have	been	included	in	the	
reference	lists	but	were	not).	In	short	this	book	is	a	must-
have	for	anyone	visiting	Yellowstone	who	has	any	kind	
of	interest	in	geology.	It	may	be	possible	to	purchase	
it	through	Amazon.com,	but	the	best	way	might	be	to	
contact	 Mountain	 Press	 Publishing	 directly	 at	 info@
mtnpress.com	(also	see	www.mountain-press.com).

There	 are	 lessons	 for	 those	 of	 us	 interested	 in	
Geoheritage,	 in	 this	book.	South	Africa	has	a	few	of	
these	types	of	books,	but	we	need	more,	and	while	we	
have	 the	authors	and	 talent	 to	produce	 them,	we	do	
not	have	the	funding.	Most	publishers	will	only	look	at	
producing	books	 that	will	 sell	 less	 than	 ten	or	 twenty	
thousand	copies	if	there	is	financial	backing.

For	those	of	you	who	plan	to	visit	Yellowstone,	do	not	
opt	for	a	quick	day-trip	because	the	distances	to	major	
centres	with	airports	and	reasonable	flight	services	are	
large.	We	drove	from	Missoula,	Montana,	which	is	a	
relatively	short	seven	hour	trip	to	the	northeast	entrance	

Tom	Clifford	moved	to	Johannesburg	with	his	wife	Leslie	
in	1972	to	take	up	the	City	of	Johannesburg	Chair	of	
Geology	at	Wits.	 That’s	 the	 time	most	of	 us	 first	met	
him,	but	he	was	no	stranger	to	South	Africa	or	Africa	
for	 that	matter.	 Prior	 to	 joining	Wits,	 Tom	had	 spent	
many	 years	 travelling	 through	 Africa	 and	 elsewhere	
as	 a	 researcher	 at	 the	 Institute	 of	 African	 Geology	
at	 Leeds	 University	 and	 as	 a	 member	 of	 the	 Leeds	
Geology	Department	staff.	He	had	also	spent	time	as	
a	Research	Fellow	at	Harvard	and	at	the	University	of	
Western	Ontario.	But	Leeds	was	his	home,	and	it	was	
there	that	he	obtained	his	BSc	and	PhD	and	where	he	
did	his	most	important	work,	now	embodied		in	what	
has	become	known	as	“Clifford’s	Rule”.		

The	 move	 to	 Johannesburg	 was	 not	 easy	 for	 the	
Cliffords.	Tom	was	well	established	at	Leeds	and	Leslie	
no	less	so.	She	had	an	active	career	in	sports	coaching	

of	the	park.	Montana	is	not	known	as	Big	Sky	Country	
for	 nothing.	 Bozeman,	 Cody	 and	 Jackson	 Hole	 are	
closer	 to	 the	 park	 –	 but	 may	 require	 several	 flights	
to	 get	 to.	 You	 also	 need	 to	 time	 your	 visit.	 In	 many	
parts	of	Yellowstone	country,	winter	starts	at	the	end	of	
September	and	lasts	through	end	May.	In	the	place	we	
stayed	(Cooke	City,	in	the	Absaroka	Range)	we	beat	
the	 opening	 of	 the	 tourist	 facilities	 and	 two	 of	 three	
routes	in	were	still	snow-blocked.	We	were	told	that	in	
normal	years,	there	would	have	still	been	several	feet	
of	snow	on	the	ground,	but	the	past	winter	had	been	
warmer	 than	 normal.	 July	 and	 August	 might	 also	 be	
difficult	because	of	the	number	of	tourists.	Yellowstone	
gets	four	million	visitors	per	year	–	many	in	recreational	
vehicles	the	size	of	houses	(!)	–	and	the	majority	come	
in	 those	 months.	 Even	 in	 mid-May	 we	 encountered	
relatively	heavy	 traffic	 in	 the	park,	and	 I	 suspect	 July	
in	Yellowstone	would	make	Kruger	Park	look	deserted.		
I	 assume	 that	 there	would	also	be	a	 spike	 in	 serious	
hiking	in	July	and	August	as	well.	And	you	will	need	
bear	spray	if	you	walk	(available	locally).	A	couple	of	
tourists	in	an	average	year	become	dinner,	according	
to	the	guides	we	spoke	to!

Craig Smith

and	 was	 a	 member	 of	 the	 English	 Women’s	 Cricket	
team.	 The	 reason	 Tom	 and	 Leslie	 came	 here	 was	
because	of	the	geology	of	the	region.	Perhaps	Tom	was	
influenced	by	Richard	and	Morris	Viljoen	who	 in	 the	
late	1960s	were	making	ground-breaking	discoveries	
on	the	nature	of	the	early	earth’s	crust.	They	had	taken	
Tom	and	 Leslie	 on	a	 tour	 of	 the	Barberton	Mountain	
Land	 where	 these	 ancient	 rocks	 are	 exposed,	 and	
encouraged	Tom	to	make	the	move	to	Wits	when	the	
professorship	was	advertised.	His	visit	with	the	Viljoens	
had	a	lasting	impact	and	Barberton	assumed	a	special	
place	in	Tom’s	life	after	his	move	to	Wits.	But	it	was	not	
just	Barberton	that	lured	Tom	here.	One	of	his	primary	
interests	was	high-grade	metamorphic	belts	and	moving	
to	 Johannesburg	 would	 place	 him	 within	 easy	 reach	
of	two	of	these:	the	Limpopo	and	the	Namaqua-Natal	
Belts.	And	then	there	was	the	Damaran	Belt	of	Namibia,	
also	 close	 by.	 Although	 a	 skilled	 practitioner	 in	 the	
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arcane	 field	 of	 metamorphic	 petrology,	 Tom	 was	 at	

heart	a	field	geologist.	His	ultimate	joy	was	to	walk	hill	

and	dale	making	geological	maps.		And	there	are	very	

few	places	better	than	the	Damaran	Belt	of	Namibia	to	

make	geological	maps,	with	its	magnificent	outcrop,	its	

intricate	folding	and	its	complex	metamorphic	history.	

Tom’s	 Damaran	 mapping	 project	 was	 already	 well	

advanced	 when	 he	 moved	 to	 Wits	 and	 accelerated	

once	 he	 was	 established	 in	 Johannesburg.	 Tom	 was	

meticulous	in	his	field	work.	Those	were	the	days	before	

digital	photography	and	Tom	used	to	carry	a	Polaroid	

camera	 to	 record	 more	 complex	 field	 relationships	

and	in	the	evenings	would	glue	these	Polaroid	photos	

into	 his	 field	 note	 book	 and	write	 an	 accompanying	

explanation.	Actually,	he	always	took	two	photographs	

–	one	Polaroid	and	one	with	conventional	35mm	film,	

so	he	would	always	have	a	quality	picture	 for	use	 in	

publications	or	lectures	should	he	need	it.

Recruiting	 Tom	 as	 the	 Professor	 of	 Geology	 was	

something	of	a	coup	for	Wits	and	he	used	this	fact	to	the	

full.	He	laid	out	his	vision	for	the	Geology	Department	

to	the	then	Vice-Chancellor,	Prof	G	Bozzolli,	who	duly	

delivered,	for	Tom	was	not	a	person	to	compromise	on	

anything	and	what	he	wanted	he	made	sure	he	got.	

Undergraduate	 laboratories	 were	 completely	 gutted	

and	revamped,	new	microscopes	were	purchased	and	

the	technical	facilities	upgraded.	Most	important	of	all,	

he	created	a	host	of	new	technical	posts	to	support	the	

academic	activities.	Many	of	 these	upgrades	are	 still	

in	place	and	students	continue	to	benefit	from	them	to	

this	day.

Tom’s	 life	at	Wits	 settled	 into	an	annual	 routine.	 The	

highlights	of	his	year	were	teaching	the	first	year	class,	

the	 April	 Barberton	 field	 trip	 with	 the	 second	 year	

students	 and	 his	 month	 of	 mapping	 in	 Namibia	 in	

July.	Leslie	would	usually	accompany	him	on	both	field	

trips.	 The	 introduction	 of	 his	 Barberton	 field	 trip	was	

something	of	a	revelation	to	those	of	us	who	predated	

him	in	the	Geology	Department.		Field	trips	had	been	

rather	 casual,	 look-see	outings	 until	 Tom	arrived.	 For	

Tom,	 an	 evening	 spent	 chatting	 around	 a	 camp	 fire	

was	an	evening	wasted.	He	introduced	a	new	focus.		

Students	were	accommodated	at	a	hotel	and	the	day’s	

field	 observations	 were	 followed	 by	 lectures	 and	

discussions	 after	 a	 shower	 and	 dinner.	 But	 after	 the	

evening	 lectures	 were	 over,	 drinking	 beer	 filled	 the	

closing	hours	of	 the	day,	and	 Tom	certainly	 enjoyed	

his	beer.		

Tom	had	a	very	decisive	approach	to	life.	He	thought	

things	through,	made	up	his	mind	and	that	was	it.	There	

were	no	negotiations	and	no	compromises.	This	did	not	

suit	the	ultra	democratic	style	of	university	administration,	

or	 any	 other	 administration	 for	 that	 matter.	 	 Tom	

therefore	avoided	serving	on	university	committees	and	

did	 not	 get	 very	 involved	 in	 the	 management	 of	 the	

Geological	 Society,	 as	 his	predecessors	at	Wits	 had	

done.	Fortunately	that	gap	was	more	than	made	up	for	

by	Sieg	Maske,	who	was	appointed	at	the	same	time	

as	Tom	to	fill	 the	Chamber	of	Mines	Chair	of	Mining	

Geology.	Sieg	shouldered	the	burden	of	participation	

in	 University	 administration	 and	 made	 significant	

contributions	to	the	Geological	Society,	allowing	Tom	

the	freedom	to	focus	on	his	research	and	teaching.

In	 addition	 to	 his	 own	 on-going	 work	 in	 Namibia,	

Tom	 became	 active	 in	 other	 regions	 of	 metamorphic	

rocks	through	his	supervision	of	post	graduate	students:	

Marco	Andreoli	 in	 the	Malawi	Belt,	 Rod	Fripp,	Peter	

Horrocks	and	Mike	Watkeys	in	the	Limpopo	Belt,	Dicky	

van	Zyl	and	myself	in	Namaqualand.	He	took	a	special	

interest	in	the	Copper	District	of	Namaqualand,	which	
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he	maintained	throughout	his	life.	

Throughout	his	research	career	Tom	had	one	primary	

guiding	principle	and	that	was	a	total	commitment	 to	

quality.	He	never	succumbed	to	the	pressure	to	improve	

research	 output	 statistics	 by	 publishing	 more	 papers.	

Rather	 than	 divide	 papers	 up	 into	 smaller	 slices,	 he	

preferred	 larger,	 comprehensive	 papers	 of	 quality.	

He	 sometimes	 ran	 into	 trouble	 with	 editors	 because	

his	 papers	 were	 often	 quite	 long,	 but	 he	 doggedly	

refused	 to	 compromise	 and	 always	 got	 his	 way.	 He	

paid	especial	attention	to	the	fine	detail,	particularly	in	

his	diagrams,	and	used	to	go	over	drafts	of	diagrams	

with	a	magnifying	glass	to	ensure	that	even	the	smallest	

detail	was	perfect.	Di	du	Toit	and	 Lyn	Whitfield,	our	

draughting	 team,	 would	 spend	 hours	 and	 hours	

refining	and	adjusting	diagrams	until	Tom	considered	

them	 perfect.	 He	 was	 equally	 demanding	 of	 editors	

and	would	pore	over	page	proofs	with	similar	attention	

to	detail.	

Leslie	 became	 ill	 in	 the	 late	 1970s	 and	 her	 health	

progressively	 worsened	 over	 a	 protracted	 period	

and	she	passed	away	in	1979.	Tom	was	very	badly	

affected	by	her	death	and	became	deeply	depressed.	

Assorted	 illnesses	 ultimately	 made	 it	 expedient	 for	

him	to	take	early	retirement	in	1987.		But	his	 love	of	

geology	persisted	and	he	set	about	using	his	retirement	

to	complete	 the	major	projects	he	had	been	working	

on	for	decades,	namely	his	work	in	the	Copper	District	

and	in	the	Damaran	Belt.		

He	 teamed	 up	 with	 Erika	 Barton	 and	 Jean-Claire	

Duchesne	 and	 produced	 definitive	 papers	 on	 the	

geochronology	 and	 petrogenesis	 of	 the	 rocks	 of	 the	

Copper	District	in	Namaqualand,	and	most	important	of	

all,	he	set	about	publishing	his	very	detailed	mapping	of	

portion	of	the	Damaran	belt.	He	had	originally	assumed	

that	the	Geological	Survey	of	Namibia	would	publish	

the	map	and	had	a	 loose	agreement	with	 the	 former	

Director	 to	 that	 effect.	 But	 by	 the	 time	 the	work	was	

complete,	the	management	of	the	Survey	had	changed	

and	the	map	scale	that	Tom	insisted	on	was	now	out	of	

the	question.	Tom	had	to	make	other	arrangements	to	

get	the	map	and	accompanying	report	published.	He	

turned	to	the	South	African	Journal	of	Geology,	which	

was	the	most	logical	place	for	such	a	publication.	The	

editors	indicated	their	willingness	to	publish	the	work,	

including	the	map,	but	Tom	had	to	raise	the	necessary	

funds	 to	 cover	 the	 printing	 costs	 of	 the	 map	 and	

colour	 photographs.	He	 set	 about	 this	with	 his	 usual	

dedication	and	commitment,	and	 the	work,	 including	

the	magnificent	map,	was	finally	published	 in	2008.	

This	outstanding	publication	earned	Tom	the	Society’s	

Jubilee	Medal	for	2008.	To	win	this	prestigious	medal	

21	years	after	retirement	is	a	remarkable	achievement.	

At	the	time	of	his	death,	he	was	working	on	a	paper	on	

the	chronology	of	the	Damaran	Belt,	and	had	been	at	

Wits	the	week	before	he	died	to	finalize	the	diagrams	

with	Di	du	Toit.		

Tom’s	earlier	work	at	Leeds	received	growing	attention	

through	the	1980s	and	1990s.	Whilst	at	the	Institute	of	

African	Geology,	Tom	and	 Ian	Gass	had	undertaken	

a	 synthesis	 of	 the	 geology	 of	 Africa	 as	 it	 was	 then	

known,	and	from	that	analysis	emerged	the	notion	that	

the	continent	consisted	of	ancient	cratons	 surrounded	

by	younger	mobile	belts,	 reflecting	 the	growth	of	 the	

continent	over	time.	He	also	investigated	the	occurrence	

of	 major	 mineral	 deposits	 within	 the	 context	 of	 this	

tectonic	map	of	Africa.	Amongst	other	observations,	he	

noted	 that	 diamondiferous	 kimberlites	 were	 confined	

to	 the	 cratons.	 Subsequent	 work	 on	 other	 continents	

showed	that	this	association	was	universally	true,	and	

the	 term	 Clifford’s	 Rule	 was	 coined	 by	 Bram	 Janse	

and	various	Russian	geologists	 to	express	 it	 (much	 to	

Tom’s	 amusement).	 It	 has	 since	 become	 one	 of	 the	

cornerstones	of	diamond	exploration	world-wide.

In	 recognition	 of	 his	 outstanding	 contributions	 to	

African	geology,	Tom	was	awarded	the	Draper	Medal	

of	the	Geological	Society	of	South	Africa	for	2011.	The	

award	was	announced	at	the	Annual	General	Meeting	

of	the	Society	in	July	of	this	year,	and	the	medal	was	to	

be	awarded	at	the	Fellows	Dinner	in	November,	when	

Tom	would	also	have	celebrated	his	82	birthday.	His	

death	was	sudden	and	came	as	a	shock	to	all.	

Tom	had	an	outstanding	career.	He	touched	the	lives	

of	 many	 and	 continued	 to	 make	 significant	 scientific	

contributions	right	to	the	end	of	his	life.		It	is	fortunate	

that	he	received	his	just	recognition	while	still	alive.

Spike (Terence) McCarthy,	School	of	Geoscience,	Wits.			
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Mining and Exploration News

COPPER

Blackthorn	Resources	announced	a	160%	increase	in	
contained	copper	at	 the	Kitumba	deposit,	part	of	 the	
company’s	Mumbwa	project	in	Zambia.	The	updated	
resource	 estimate	 now	 stands	 at	 187	 Mt	 at	 1.14%	
copper,	 using	 a	 0.5%	 cut-off	 (2.13	 million	 tons	 of	
contained	 copper),	 with	 approximately	 80	 Mt	 in	 the	
Indicated	 category.	 Kitumba	 is	 an	 iron	 oxide-copper	
gold	 (IOCG)	 type	deposit,	and	currently	 ranks	within	
the	top	quartile	of	global	IOCG	copper-gold	dominated	
deposits	in	terms	of	copper	content.	A	scoping	study	is	
due	for	completion	in	August.

Discovery	Metals	has	begun	production	of	copper-silver	
concentrate	at	its	Boseto	project	in	the	Kalahari	copper	
belt	in	north-western		Botswana.	The	company	reported	
that	concentrate	grades	of	more	than	40%	Cu	and	900	
g/t	Ag	have	been	achieved.	At	full	production,	Boseto	
is	designed	to	produce	approximately	36	kt	of	copper	
and	1.1	million	ounces	of	silver	per	annum	from	3	Mt/
a	of	ore	feed.

Canadian	company	New	Hana	Copper	Mining	Ltd	has	
signed	an	option	and	joint	venture	agreement	to	earn	
an	 initial	 50%	 interest	 in	 the	 Musina	 copper	 project	
from	BSC	Resources	by	making	staged	cash	payments	
of	 US$500	 000	 and	 spending	 	 US$5.1	 million	 on	
exploration	 over	 three	 years.	 The	 project	 comprises	
six	prospecting	rights	covering	100	km2,	and	includes	
the	 formerly	 producing	 Artonvilla,	 Spence,	 Messina,	
Harper,	and	Campbell	high-grade	underground	copper	
mines,	which	were	operated	from	1905	to	1993.	BSC	
estimates	 that	 tens	 of	 millions	 of	 tons	 of	 mineralised	
material	 remains	 at	 Musina,	 and	 believes	 there	 is	
considerable	potential	 for	 the	discovery	of	additional	
copper	 mineralisation	 within	 the	 area,	 which	 has	
not	 previously	 been	 flown	 with	 modern	 geophysical	
techniques	that	could	detect	‘blind’	orebodies.	

GOLD

Wits	Gold	announced	the	completion	of	a	positive	pre-
feasibility	 study	 on	 its	 De	 Bron	 -	 Merriespruit	 (DBM)	
project	in	the	southern	Free	State	goldfield.	The	study	
is	based	on	a	shallow	underground	mine	comprising	a	
twin	shaft	system	to	660	m,	with	a	peak	initial	capital	

media monitor
requirement	 of	 R2.37	 billion	 (US$296	 million).	 The	
DBM	 orebody	 contains	 Probable	 reserves	 of	 23.5Mt	
at	 4.05g/t	 Au	 (3.1	 million	 ounces).	 The	 mine	 is	
expected	to	operate	for	18	years	at	an	average	annual	
production	 of	 more	 than	 200	 000	 ounces	 and	 cash	
costs	estimated	at	US$628	per	ounce,	with	first	gold	
production	47	months	after	shaft	sinking	commences.

Endeavour	Mining	Corporation	has	started	construction	
at	 its	 third	 gold	 mine,	 Agbaou	 in	 Côte	 d’Ivoire.	 The	
project,	with	Proven	and	Probable	 reserves	of	0.905	
million	ounces	(11.075	Mt	at	2.54	g/t),	will	produce	
an	average	of	103	000	gold	ounces	per	annum	over	
an	8-year	mine	 life	at	a	direct	 cash	 cost	of	US$635	
per	ounce,	beginning	in	early	2014.	The	total	cost	of	
development	is	estimated	at	US$158.9	million.

Gryphon	 Minerals’	 Banfora	 project	 in	 Burkina	 Faso	
is	shaping	up	as	one	of	the	largest	undeveloped	gold	
deposits	in	West	Africa,	with	the	latest	global	resource	
estimate	 standing	 at	 4.5	 million	 ounces,	 including	
2.2	 million	 ounces	 at	 2.2	 g/t	 in	 the	 Measured	 and	
Indicated	 categories.	A	 definitive	 feasibility	 study	 for	
a	3.5	Mt/a	operation	producing	more	than	200	000	
gold	 ounces	 per	 annum	 is	 due	 for	 completion	 in	 the	
second	half	of	2012.

INDUSTRIAL MINERALS

Minbos	 Resources	 is	 starting	 a	 bankable	 feasibility	
study	 on	 its	 Cacata	 phosphate	 project	 in	 Angola’s	
Cabinda	 Province	 after	 a	 scoping	 study	 concluded	
that	the	deposit	could	support	a	high-grade	operation	
producing	0.8	Mt	of	phosphate	 rock	concentrate	per	
annum,	with	a	10-year	life	of	mine.	The	capital	cost	is	
estimated	at	US$157	million,	with	operating	costs	of	
US$57.23	per	ton,	and	a	net	present	value	of	US$311	
million.	In	the	neighbouring	Bas	Congo	province	of	DRC,	
Minbos	has	formed	a	joint	venture	with	Allamanda	on	
its	Kanzi	project	that	will	give	it	access	to	an	additional	
200	000	hectares	of	exploration	licences.

IRON ORE

Afferro	 Mining	 posted	 a	 preliminary	 economic	
assessment	for	its	Nkout	iron	ore	project	in	Cameroon,	
indicating	a	net	present	value	between	US$1.1	billion	
and	US$4.6	billion	based	on	an	average	production	
rate	of	15	to	35	Mt/a	and	a	life	of	mine	between	21	and	
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48	years.	The	capital	investment	is	estimated	at	US$2.5	
billion	 to	US$3.9	billion,	 including	contributions	 to	a	
shared	infrastructure	with	Sundance	Resources,	owner	
of	the	Mbalam-Nabeba	ore	project	in	Cameroon	and	
the	northern	ROC.		Afferro	is	also	investigating	an	early	
cash	flow	scenario	 that	would	 involve	 fast	 tracking	a	
1-2	 Mt/a	 direct	 shipping	 ore	 (DSO)	 operation	 using	
existing	road,	rail,	and	port	infrastructure.

Bellzone	 Mining	 expects	 to	 begin	 production	 at	 its	
Kalia	 project	 in	Guinea	 in	2015,	 ramping	 up	 to	 full	
capacity	of	46	Mt/a	in	2020,	following	the	conclusion	
of	a	positive	definitive	feasibility	study.	The	project	will	
be	developed	in	stages,	with	an	initial	oxide	production	
of	5.9	Mt/a,	increasing	to	25.9	Mt/a	over	five	years,	
while	magnetite	 concentrate	 production	will	 begin	 in	
2019.	The	total	project	capital	cost	estimate	is	US$4.3	
billion,	with	a	maximum	initial	capital	 requirement	of	
US$571	 million,	 and	 operating	 costs	 of	 US$29.95	
per	 ton	 for	 oxide	 blend	 and	 US$54.59	 per	 ton	 for	
magnetite	concentrate.	A	rail	and	port	feasibility	study	
by	China	International	Fund	is	due	for	completion	by	
the	end	of	2012.	

Sundance	Resources	increased	the	high-grade	hematite	
resources	at	its	Mbalam	project	to	775.4	Mt	grading	
57.2%	Fe,	with	more	than	95%	classified	as	indicated.	
The	 company	 also	 announced	 a	 maiden	 itabirite	
resource	of	1.39	billion	 tons	 (35.1%	Fe)	at	Nabeba,	
taking	Mbalam’s	total	resources	to	4.5	billion	tons.

In	 South	 Africa,	 Kumba	 Iron	 Ore	 officially	 opened	
its	Kolomela	Mine	near	 Postmasburg	 in	 the	Northern	
Cape.	The	mine	is	on	track	to	produce	between	4	Mt	
and	5	Mt	this	year,	ramping	ramp	up	9	Mt/a	in	2013,	
in	line	with	Kumba’s	growth	strategy	of	increasing	its	
South	 African	 production	 up	 to	 70	 Mt/a	 by	 2019.	
Ferrex	 plc	 completed	 a	 scoping	 study	 for	 a	 3	 Mt/a	
operation	 at	 its	 Malelane	 iron	 ore	 project,	 based	
on	an	 Inferred	 resource	of	154	Mt	at	35.17%	Fe.	A	
prefeasibility	 study	 is	 due	 for	 completion	 by	 the	 end	
of	2012.	Ferrum	Crescent	released	an	updated	JORC-
compliant	resource	estimate	of	307.8	Mt	at	26.6%	Fe	
for	 its	 Moonlight	 deposit	 in	 Limpopo	 Province,	 with	
135.6	 Mt	 at	 28.9%	 in	 the	 Measured	 and	 Indicated	
categories.

NICKEL

AIM-listed	 URU	 Metals	 (formerly	 Niger	 Uranium)	
released	 a	 preliminary	 economic	 assessment	 for	 its	
Zebediela	 nickel	 sulphide	 project	 in	 South	 Africa’s	
Limpopo	 Province.	 The	 study	 provides	 for	 a	 20	 Mt/
a	open	pit	operation	producing	56.6	million	pounds	
of	 recoverable	 nickel	 per	 annum	 for	 a	25-year	mine	

life,	 based	 on	 Indicated	 resources	 of	 485.4	Mt	 at	 a	
grade	of	0.245%	Ni.	Capital	expenditure	is	estimated	
at	US$708	million,	with	operating	costs	of	$3.35	per	
pound	 of	 recoverable	 nickel.	 	 Zebediela	 ,	 which	 is	
hosted	in	a	large	serpentinised	peridotite	(hartzburgite)	
body	 immediately	 north	 of	 	 Mokopane,	 is	 one	 of	
two	 nickel	 projects	 that	 form	 part	 of	 a	 joint	 venture	
between	 URU,	 Southern	 African	 Nickel	 (40%),	 and	
Umnex	Minerals	Holdings	 (15%).	The	second	 is	near	
Burgersfort,	 where	 nickel	 sulphide	 mineralisation	 in	
the	extensive	Aapiesdoorndraai	peridotite	sill	is	being	
evaluated.

PLATINUM GROUP ELEMENTS

A	pre-feasibility	 study	on	Village	Main	Reef’s	 Lesogo	
project	on	the	eastern	limb	of	the	Bushveld	Complex	has	
shown	that	a	300	kt/month	operation	could	produce	
over	500	000	oz	of	3PGE	+	Au	and	over	8	000	t	of	
nickel	and	copper	annually,	with	a	potential	life	of	50	
years.	 The	 peak	 funding	 requirement	 is	 estimated	 at	
R7.5	billion,	with	an	IRR	of		18.7%	and	a	NPV	of	R6.7	
billion.	The	updated	resource,	which	includes	shallow	
drilling	results	from	300	m	below	surface,	reports	204	
Mt	 at	 an	 average	 grade	 of	 5.95	g/t	 (39.03	million	
4E	ounces),	with	65%	in	the	Measured	and	Indicated	
categories.	The	definitive	feasibility	study,	which	is	fully	
funded,	is	expected	to	be	completed	during	2013.

Nkwe	 Platinum’s	 Garatau	 project	 could	 be	 a	 more	
robust	operation	than	originally	envisaged,	according	
to	the	optimized	bankable	feasibility	study.	Highlights	
include	a	major	 reduction	 in	 capital	 costs	 to	R3.335	
billion,	owing	to	upfront	early	cash	flow,	and	a	ramp-up	
time	reduced	by	three	years.	Mining	would	be	restricted	
initially	 to	 the	 Merensky	 Reef	 on	 the	 farm	 Garatau,	
with	a	steady-state	production	of	330	000	ounces	per	
annum	and	a	life	of	17	years.	The	NPV	is	estimated	at	
R6.9	billion,	and	the	IRR	at	18.7%.	Later	access	to	the	
UG2	 orebody,	which	 currently	 contains	 13.5	 million	
ounces	 of	 Measured	 and	 Inferred	 resources,	 would	
add	at	least	20	years’	life	to	the	project.

RARE EARTHS

Galileo	Resources	has	agreed	 to	earn	 in	 to	 two	 rare	
earth	 projects	 in	 southern	 Africa	 from	 Rare	 Earth	
International	 (REI).	At	Nkombwa	in	Zambia,	which	 is	
a	joint	venture	between	REI	and	African	Consolidated	
Resources,	 Galileo	 will	 earn	 an	 initial	 35%	 interest	
by	 funding	 REI	 a	 minimum	 of	 US$1.2	 million	 and	
completing	 exploration.	 The	 company	 can	 also	 earn	
80%	 of	 REI’s	 85%	 interest	 in	 the	 Xiluvo	 project	 in	
Mozambique.	Galileo	is	operator	of	the	Glenower	joint	
venture	 in	 South	Africa’s	 Limpopo	 Province,	where	 it	
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recently	 reported	 an	 Indicated	 and	 Inferred	 resource	
estimate	of	28.93	Mt	at	1.24%	total	REO	plus	yttrium	
around	and	below	the	old	phosphate	open	pit.	

URANIUM

A-Cap	 Resources	 announced	 a	 90	 million	 pound	
increase	 in	 the	 uranium	 resources	 at	 its	 Lethlakane	
project	in	Botswana,	bringing	the	total	to	351	million	
pounds	of	at	a	grade	of	153	ppm.	This	upgrade	places	
the	project	among	the	world’s	ten	largest	undeveloped	
uranium	 deposits.	 The	 global	 resource	 contains	 a	
higher	 grade	 resource	 of	 143.2	Mt	 at	 248	ppm	 for	
89.7	million	pounds	of	contained	U3O8.

OTHER GEOSCIENCE NEWS

An	 international	 team	 of	 geoscientists,	 led	 by	 the	
Geological	 Survey	 of	 Denmark	 and	 Greenland,	 has	
discovered	what	may	be	the	Earth’s	largest	and	oldest	
known	 impact	 crater.	 Dated	 at	 3001	 ±2	 Ma,	 the	
Maniitsoq	structure,	in	southern	West	Greenland,	has	
been	eroded	to	a	depth	of	25	km	below	the	original	

Maniitsoq structure, in southern West Greenland, showing the sharp 

boundary between broken-up and partially crushed black amphibolite 

in the foreground, with the margin of the Finnefjeld domain (the 

homogeneous dull grey rocks) behind. This consists of mechanically 

pulverised and homogenised material extending 50 km inland in the 

central part of the impact structure, and is not a granitic intrusion 

as sometimes previously presumed. The folded white veins are partial 

melt veins, probably produced due to the remnant heat from the impact. 

Such white veins occur throughout the crushed domain.  It can be seen 

that they are passively folded into upright folds, showing that the 

crushed rock volume in the central part of the impact structure was 

affected by orogenic crustal shortening after impact.

surface,	and	all	easily	recognisable	parts	of	the	structure	
have	 thus	 long	 vanished.	 However,	 the	 evidence	 of	
the	immense	impact	still	remains	in	the	form	of	a	100	
km	 scale	 region	 containing	 a	 large	 aeromagnetic	
anomaly,	regional-scale	circular	deformation,	a	central	
area	 of	 comminuted	 quartzofeldspathic	 material,	
widespread	micro-deformation	features,	and	evidence	
of	direct	feldspar	melting	in	already	migmatised	rocks.	
Provisional	 modelling	 suggests	 that	 the	 impacting	
meteorite	may	have	had	a	diameter	of	more	than	30	
km,	giving	rise	to	an	initial	crater	some	500–600	km	in	
diameter.	In	comparison,	the	original	Vredefort	crater	in	
South	Africa,	the	largest	and	oldest	known	crater	prior	
to	this	study,	is	estimated	to	have	been	some	300	km	
wide.	The	first	scientific	paper	describing	the	discovery	
was	 published	 in	 the	 July	 2012	 issue	 of	 Earth	 and	
Planetary	 Science	 Letters.	 Canadian	 company	 North	
American	 Nickel	 is	 currently	 exploring	 the	 area	 for	
nickel-copper	deposits	hosted	in	crustally	contaminated	
noritic	intrusions	related	to	the	impact	structure.	

Comminuted, migmatised, and hydrothermally altered rocks 

pervasively affected by the impact and subsequent influx of seawater 

into the deep crust.

Scenery in the interior of the Maniitsoq impact structure. The dark 

rocks in the background are mantle melts triggered by the impact.

(Photos	courtesy	of	Adam	Garde,	
Geological	Survey	of	Denmark	and	Greenland)
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The workshop covers all aspects of industrial biostratigraphy on an awareness level. The focus will
be on palynomorphs as this is the fossil group applicable to the Karoo Basin (coal and
hydrocarbons) as well as in the Cretaceous sediments offshore South Africa. The workshop will be
composed of lectures, microscopic examinations and exercises.
Participants will get an overview of biostratigraphy and how it can be applied in the industry, which
fossils to use in which stratigraphic interval and lithology, how to interpret age and
palaeoenvironment of sediments based on the fossil content and how to avoid/recognize pit falls.

Audience: PhD and MSc students, researchers, as well as industry employees that are working in
exploration and production (coal, hydrocarbons).

Applied Biostratigraphy in Exploration and Production

The Geology Department at Rhodes University hosts the

2012 Shell Lecture Series Workshop

November 12th – 16th 2012

Rhodes University, Grahamstown, South Africa

This Workshop is free for students and academics

Dr Katrin D. Ruckwied
works as Biostratigrapher for
Shell. Before she joined
Shell in Houston she worked
4 years in the Netherlands in
the Shell Centre of Exper-
tise. Her background is paly-
nology of Palaeozoic and
Mesozoic sediments. Besides
other projects Katrin is
specialized in the biostrati-
graphy of the Karoo Basin.

Dr Iain M. Prince is Prin-
cipal Technical Expert for
Biostratigraphy in Shell. Be-
fore joining Shell he was
Biostratigraphy Advisor in
Statoil and has worked in
NW Europe, West Africa,
South America, Gulf of Me-
xico and onshore USA.
Iain’s background is paly-
nology of Cenozoic and Me-
sozoic sediments.

Prof Annette E. Götz
works on sedimentary ba-
sins world wide, applying
palynofacies analysis to
high-resolution cyclo- and
sequence stratigraphy. From
2012 she joined Rhodes
University as the Geology
Department’s sedimento-
logist. Her recent research
focusses on coal deposits as
palaeoclimate archives.

Contact, further information and registration: Prof Annette E. Götz, Rhodes University, Email: a.gotz@ru.ac.za

Lecturers
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THE gEoTravEllErTHE gEoTravEllEr
Santorini,    Greece 

by Roger Scoon

The group of islands popularly known as Santorini is 

part of the southern Cyclades Islands, which are located 

between mainland Greece and Crete in the Aegean Sea.  

The most prominent feature of Santorini is a centrally-

located submerged caldera. Santorini is visited by huge 

numbers of tourists every year, many to experience 

the extraordinary beauty of the islands, where clusters 

of white houses cling like snowfields to the crest of the 

Image from an ASTER instrument on NASA’s Terra Satellite (21st 
November 2000) of the Santorini Islands (18 km in width).  
Image processing by Philip Eales of Planetary Visions Ltd., first 
published in “Map: satellite” by Dorling Kindersley (2007). The 
barren nature of Nea Kameni Island within the centre of the 
submerged caldera is in marked contrast to the other islands. 
The steep walls of the caldera on the western side of the main, 
crescent-shaped island of Thera are clearly visible. 

caldera walls, contrasting with the deep blue of the sea; 

others are fascinated by the Atlantis legend and the 

association between one of the world’s most famous (and 

active) volcanoes and the ancient Minoan civilization 

(e.g., Synodinou, 2012).

an active volcanic Centre and ancient Civilizations

The Santorini caldera is partly enclosed by the large, 

crescent-shaped island of Thera and the subsidiary island 

of Therasia. The smaller and uninhabited Kameni islands 

occur within the caldera. The caldera walls on Thera are 

subvertical and average some 300 m in height above 

sea-level. This has inhibited access and many tourists 

have memories of the donkey trail that leads from the 

old port.  An advantage of accessing via the new harbour 

(used by ferries from Piraeus and Crete) is that a road 

cut zigzags up the caldera wall. Cruise ships, which 

still ferry passengers by small boats to the old harbour, 

continuously steam up and down within the caldera as 

the depth of up to 370 m is too great for anchoring. 

Despite its sheltered appearance, the caldera is exposed 

to the strong north-easterly Meltimi winds, and cruises 

are frequently unable to land. 

The metamorphic basement rocks (Triassic through 

Tertiary ages) of the Cyclades Islands were intensely 

folded during the 60-my Alpine event. On Santorini, they 

include mica schists and limestone, and are exposed in 

the caldera walls (in the vicinity of the new harbour) as 

well as prominent hills on the south-eastern side of Thera.  

Tectonic map showing location of Santorini relative to the South 
Aegean Volcanic Arc (From feww.wordpress.com).
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The volcanism is relatively young, being associated with 

the 500-km long Southern Aegean Volcanic Arc. The arc-

related processes of the Aegean differ from volcanism in 

the Aeolian Islands, Italy (Geotraveller, March 2012), 

in that they are associated with an entirely continental 

setting. The African plate is being subducted in a north-

easterly direction at some 5 cm/year beneath the 

anomalously thin (20-35 km) Aegean microplate. The 

plate boundary is demarcated by deep-sea trenches 

south of Crete. The tectonic setting reflects a period of 

prolonged extension.

The Santorini volcanism, which includes the Christiania 

islands and the Columbo Seamount, 20 km and 7 km 

to the south-west and north-east of the main group of 

islands, respectively, commenced some 3 My ago. This 

Schematic section 
of the Santorini 
Volcano (from 
Vougioukalakis, 
2005).

Agglomerate at the Red Beach near Akrotiri.
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View of the caldera wall on Thera (looking south).  Layers of intercalated ash and lava are correlated with twelve discrete 
caldera events.  The uppermost white or pale-grey layer of ash and pumice is correlated with the Minoan event. 

Chaotic deposits in the caldera walls associated with some of 
the pre-Minoan caldera events.

structural trend is also present in Thera and the Kameni 

islands. The oldest volcanics occur on the Akrotiri 

Peninsular in the south-western part of Thera. They 

include lavas and pyroclastics (3-1.5 My). The petrology 

of the Santorini volcanics has been widely investigated, 

but the most comprehensive study is that by Dr Timothy 

Druitt and colleagues (Druitt et al., 1999). They are 

broadly alkaline, but cover a wide range from basalt 

through to andesite, dacite, and rhyolite. Agglomerate 

and scoria are spectacularly exposed in the Akrotiri 

Peninsular at a popular tourist locality known as the 

“Red Beach”. Beaches on the eastern side of the island, 

where the land is relatively low-lying, however, consist 

of “black sand”, typical of volcanic islands. These latter 

are derived from various volcanic centres, including the 

Peristeri stratabound volcano, dated at between 1.5 My 

and 100,000 BP.  

The effusive volcanism on Santorini began some 650-

550,000 My. The spectacular caldera walls of Thera 

reveal some of these events in a complex sequence of 

pyroclastics and intercalated lava flows. Twelve major 

cycles, or caldera events, with a magnitude of 1-30 

cubic km have been identified. In addition, deposits from 

more than 100 minor explosive cycles are preserved. 

Druitt and colleagues suggest that, as only the more 

significant events are preserved, there may well have 

been thousands of individual eruptions during the past 

360,000 My.

Each of the twelve major events is interpreted by Druitt 

and colleagues as “recording slow growth, partial and 

complete discharge, then cooling and crystallization of a 

shallow magma body over a period of 20-40 Ka”. Plinian 

or ultra-Plinian eruptions of this magnitude typically 

result in tectonic collapse, with tremendous quantities 

of ash and pumice. The recognition of olivine xenocrysts 

with compositional zoning has been used as evidence 

of mixing of parental magmas with evolved magma 

in a high level crustal chamber. The relative frequency 

of caldera events has reshaped the geography of the 

islands. Between 3 and 1 My ago, there were several 



	 47								geobulletin		SEPTEMBER	2012

Volume	55	~	Number	Three	~	SEPTEMBER	2012

The characteristic white or pale grey ash correlated with the 
Minoan event locally contains lithic fragments and volcanic 
bombs.

small islands. At 200,000 My a large island with a central 

caldera developed. A reconstruction over geological time 

is presented in the excellent field guide by local geologist 

Dr George Vougioukalakis (2005).

The most recent of the caldera events is known as the 

Minoan. Prior to this Santorini was at its largest, being 

comprised of one island known as Strongili. The dating 

of the Minoan event is controversial. For many years it 

was correlated with archaeological data indicative of the 

ending of the Minoan civilization (c. 1500 BC). New data 

based on dendrochronology (tree rings), radiocarbon 

dating of an olive branch preserved in the ash at Thera, 

as well as ice cores (Greenland) has resulted in a more 

accurate date 100-150 years older (1600-1627 BC).  

The Minoan event has been widely studied, although 

recent evidence, including submarine research, suggests 

it may have been far larger than previously thought 

(55 cubic km according to Vougioukalakis, as quoted in 

the 2012 guidebook). This makes it one of the largest 

eruptions of historical times, of a similar scale to the 

Tampora event. The height of the column associated 

with the Minoan eruption is estimated at almost 40 km.  

Ash was dispersed by westerly winds over the Eastern 

Mediterranean. Deposits of ash and pumice found on 

Thera are up to 50 m thick, and are readily recognized 

as they form the distinctive white-grey capping to the 

caldera walls. In general terms, this deposit mantles 

the pre-Minoan land surface. Some of the earliest ash 

within this deposit contains holes with charred relicts 

from parts of trees. The ash typically contains lithic 

fragments, locally both sufficiently large and numerous 

as to constitute block-and-ash deposits. The pumice 

and ash has been worked from quarries on Thera that 

provide excellent exposures, in addition to the caldera 

walls.  For additional details of the various components 

(up to four distinct cycles) that make up the Minoan 

event, the reader is referred to Druitt and colleagues as 

well as the well illustrated report posted on the internet 

by Tom Pfeiffer in 2004.

The two Kameni islands located islands within the 

Santorini caldera formed during historical times: 

eruptions were documented by various classical scholars 

of Greek, Roman (including Pliny the Elder of Vesuvius 

fame) and Byzantine origin. Formation of Palaea or old 

Kameni occurred in two distinct events at 197BC and 

726AD. Nea or new Kameni formed from a sequence 

of intermittent volcanism (1570; 1707; 1866; 1925; 

1940-1; 1950). Recent eruptions were photographed: 

they show evidence of relatively small-scale effusive or 

Strombolian activity, albeit preceded by substantial 

phreatic explosions. Most of the post-caldera lavas 

found on the Kameni Islands (recently proclaimed as 

national parks) are characterized by their black, glassy 

appearance. They form domes and flows. Iron oxide–rich 

hydrothermal fluids discolour the sea in a small cove at 

Palaea Kameni. At Nea Kameni a path that leads to the 

summit (70 m above sea level) skirts several small craters 

with active hydrothermal vents.  The paucity of vegetation 

is a notable feature, as is the blocky nature of flows that 

radiate toward the sea. Numerous volcanic bombs from 

the more recent eruptions can also be observed.

In 1685, the Columbo Seamount violently (and suddenly) 

The active Mikra Kameni crater on Nea Kameni.  
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erupted, ejecting some 2 cubic km of ash into the air 

(this event was witnessed by several foreign travellers).  

Tsunami waves of over 100 m were reported, and gases 

caused many deaths on Thera. Some of the ash was 

transported as far as Turkey. Columbo, which includes a 

caldera with a diameter of 3 km and is more than 500 m 

in height, is being monitored (Hensch et al., 2009) as it 

includes an active hydrothermal vent field with chimneys 

of polymetallic sulphides. This has been documented 

using submersible robots by the well known underwater 

explorer Robert Ballard. Temperatures are reported to be 

as high as 220 degrees C. 

The Akrotiri historical site was entirely buried by the 

3,500 BP event. Archaeologists have been excavating 

here since 1969 and it is now a world heritage site 

protected by a roofed enclosure. The settlement was 

established in Neolithic times (5000 BC) and by Minoan 

times (2000-1650 BC) included an organized street 

pattern, sophisticated houses typically with paintings and 

frescoes. The Minoan event is thought to have influenced 

Greek scholars’ views of the Ancient World, and possibly 

resulted in the legend of the lost continent of Atlantis 

(The novel by Georges Koukoulas “Atlantis never lost” 

may be of interest in this regard). Some historians have 

been convinced that the eruption sparked the collapse of 

the Minoan culture, in part due to recent evidence from 

studies indicating that this was a far larger eruption than 

previously thought. In addition, there is evidence that 

huge rafts of pumice blocked harbours. The possibility of 

tsunami waves affecting the Eastern Mediterranean has 

always added some credence to the story, and Goodman-

Tchernov and colleagues (2008) reported evidence of 

significant sheet-like deposits related to such waves, and 

of suitable age, on the shores of Israel. Vougioukalakis, 

however, is convinced that the new dates, together with 

the likelihood that the Minoans on Santorini would have 

been pre-warned by seismic activity (and that the main 

Minoan centres were based on Crete) should dispel the 

myth that the eruption ended the Minoan civilization.

Post-Minoan colonists in the 7th C BC founded a city 

in Thera called Mesa Vouno (or “city on the hill”). The 

location, high on a mountain of ancient metamorphic 

rocks on the south-eastern side of the island,  looking 

out over low, ash-covered plains, is relatively safe from 

localized volcanic and tectonic activity. The city was 

inhabited during the Classical, Hellenistic and Roman 

periods, in part as Santorini is so strategically placed as 

to have controlled some of the sea trade in the Eastern 

Mediterranean. Ancient Thera, as it is known, includes 

paved streets and walls of buildings, mostly constructed 

of limestone but with slabs of dark-coloured volcanic lava 

and red agglomerate having been used for decorative 

purposes.

In 2011, after 60 years of quiescence, Santorini 

experienced significant seismic activity. Data from 

terrestrial GPS measurements revealed the eastern and 

western edges of the caldera spread apart by 14 cm 

during 2011. Magma or gas inflated to within 4 km 

of the sea floor. Despite the paucity of earthquakes in 

2012, researchers are currently investigating whether 

this activity deformed the seabed (reported in Nature, 

Buried city of Akrotiri 

with the fractured stair 

case attributed to a 

powerful earthquake 

several months before 

the Minoan event.  

Excavation of the houses 

from the white to pale-

grey ash is on-going. 
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Ruins at Ancient 
Thera showing the 
use of decorative 
slabs of red 
agglomerate.   

CORRECT CAPTION FOR JUNE 2012 ISSUE:	
The	240	m-high	coastal	plateau	with	the	deeply	
incised	gorge	of	the	Kaaimans	River.

20 July 2012). Instrumentation includes a tiltmeter 

and underwater pressure sensors. The temperature and 

composition of hydrothermal vents on Nea Kameni are 

being monitored by a collaborative programme including 

scientists from the University of Palermo (Francesco 

Sortino, pers. Comm. 2012).  

Melting of continental material underlying the Eastern 

Mediterranean, rather than oceanic crust, has resulted 

in the unusual volcanology of Santorini that contrasts 

markedly with the volcanic islands of the Western 

Mediterranean. The continuous reshaping of Santorini 

due to the episodic nature of the catastrophic caldera 

events and new eruptions of lava provides a vivid 

demonstration of both the creative and destructive forces 

of volcanism, an observation made many years ago by 

Plato in his account of the lost continent of Atlantis.

Photographs except those referenced taken by the author 

in 2012.  
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