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In	 order	 to	 conclude	 our	 series	 of	 descriptive	 and	 comparative	 morphological	
investigations	 of	 the	 pareiasaurs,	 it	 is	 necessary	 to	 give	 a	 short	 report	 on	 the	 excavation	
method	we	used.	The	necessity	for	this	report	is	clear	in	that	before	the	use	of	this	method	
not	 a	 single	 complete	 skeleton	 was	 known—not	 because	 of	 the	 absence	 of	 complete	
skeletons	but	rather	because	of	faulty	excavation	methods.	

About	 60-70	 percent	 of	 these	 skeletons	 discovered	 are	 completely	 articulated	 as	
reported	by	Watson,	Haughton,	and	the	current	author.	The	other	30-40	percent	are	either	
incompletely	 fossilized	 or	 parts	 have	 been	 removed	 by	 erosion.	 Although	we	 are	 actually	
going	 to	 describe	 the	 excavation	 of	 a	 complete	 skeleton,	 it	 is	 self-evident	 that	 slight	
adaptations	 of	 the	 method	 can	 be	 used	 in	 cases	 where	 a	 partial	 skeleton	 is	 excavated.	
Furthermore,	all	of	 the	above	mentioned	authors	 found	 that	 in	at	 least	70	percent	of	 the	
cases	the	animal	was	included	in	the	rock	lying	down	on	its	belly	with	its	legs	spread	out	at	
its	side	with	the	head	slightly	elevated.	

This	is	mentioned	as	introduction.	Now	the	description	of	how	we	go	about	our	work	
follows.	The	pareiasaurs	are	mostly	 found	 in	the	Koup	(Gouph),	that	 is,	 the	basin	south	of	
Beaufort	West	between	the	Swartberg	Mountains	and	the	Nuweveldsberg	Mountains.	Here	
the	fossiliferous	layers	which	yield	the	pareiasaurs	consist	of	hard	blue	mudstone	and	shales	
which	 are	exposed	on	hillsides,	 next	 to	 stream	beds	 and	on	 top	of	weathered	 ridges	 and	
hills.	These	exposed	rock	layers	are	scoured	for	traces	of	fossil	bones.	When	a	fragment	of	
fossilized	bone	is	found	at	the	bottom	of	an	elevation	one	would	scale	the	rock	face	to	trace	
the	origin	where	the	bone	was	washed	out.	 In	most	cases	 the	rest	of	 the	skeleton	will	be	
found	in	situ.	In	other	cases	a	piece	of	bone	exposed	in	solid	rock	may	be	found	on	a	hill	or	a	
neck	or	the	back	of	a	ridge	where	it	is	more	or	less	level.	In	both	cases	a	part	of	the	skeleton	
was	exposed	by	natural	forces.	This	piece	will	be	studied	carefully	and	if	necessary	exposed	
slightly	more	by	means	of	a	cold	chisel	and	hammer	so	that	the	form	and	structure	of	the	
bone	is	evident	in	order	to	determine	the	identity	of	the	bone	and	also	the	type	of	animal	to	
which	it	belonged	can	be	determined.	If	it	becomes	evident	that	it	is	probably	a	pareiasaur	
bone,	then	there	is	a	60-70	percent	chance	of	the	rest	of	the	skeleton	being	present.	In	the	
case	of	pareiasaurs	it	is	mostly	the	skull	or	the	vertebral	column	with	the	upper	parts	of	the	
scapulae	or	the	ilia	which	are	exposed	on	the	surface.	This	is	obviously	only	the	case	if	the	
skeleton	is	found	on	a	flat	surface,	in	the	case	of	skeletons	discovered	on	slopes	either	the	
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head,	or	 tail,	 or	one	of	 the	 legs	will	 be	exposed.	The	method	which	 is	described	below	 is	
more	applicable	to	the	majority	of	skeletons	which	are	found	on	level	ground	but	with	a	few	
modifications	 could	 be	 used	 even	 in	 the	 excavation	 of	 those	 that	 are	 found	 in	 steep	
elevations.		

If	part	of	the	skull	is	exposed	(usually	the	tabulars),	then	a	sufficient	part	of	the	skull	
is	opened	up	by	means	of	a	cold	chisel	and	hammer	to	determine	the	front	and	back	of	the	
skull.	Then	the	covering	rock	is	removed	along	the	midline	(A.C)	until	the	upper	end	of	the	
scapula	 is	 found	 at	 B.	 A	 cavity	 of	 about	 a	 foot	 in	 diameter	 is	 chiseled	out	 next	 along	 the	
outer	rim	of	the	scapula	(in	the	direction	of	D).	The	humerus	will	be	found	approximately	at	
the	 level	 of	 the	 glenoid	 cavity	 of	 the	 scapula.	 The	 surface	 of	 the	 humerus	 is	 gradually	
exposed	in	a	 lateral	direction	(E),	a	protuberance	(the	olecranon	of	the	ulna)	 indicates	the	
distal	 end	 of	 the	 humerus.	 The	 rock	 is	 now	more	 carefully	 removed	 in	 the	 direction	 F	 to	
expose	 the	ulna	and	 radius.	A	 smaller	 chisel	 and	hammer	 is	used	 from	a	bit	under	a	 foot	
from	the	olecranon	because	of	the	proximity	of	the	hand	which	necessitates	a	more	careful	
excavation	technique.	If	the	ulna	and	radius	is	followed	carefully	one	finds	the	radiale	of	the	
wrist	 joint.	 The	 rock	 is	 now	 carefully	 chiseled	 away	 to	 expose	 the	 palm	 bones.	 The	 rock	
covering	the	rest	of	the	palm	bones	is	chiseled	away	until	all	five	palm	bones	are	exposed.		
From	here	the	rock	covering	each	finger	is	removed	up	to	the	tip	of	each	finger.	The	whole	
upper	 surface	 of	 the	 hand	 is	 now	 exposed.	 A	 groove	 is	 chiseled	 out	 (along	 the	 line	 G)	
approximately	an	inch	or	two	around	the	periphery	of	the	distal	ends	of	the	fingers.	Two	or	
three	 chisels	 are	 hammered	 into	 this	 groove.	 The	 exposed	 surface	 of	 the	 hand	 is	 now	
cleaned	with	 a	 brush.	 The	 chisels	 are	 now	 carefully	 jogged	 to	 and	 fro	 until	 all	 the	 finger	
bones	and	wrist	bones	remain	in	their	respective	places	but	come	loose	from	the	underlying	
rock.	When	it	is	clear	that	all	the	bones	are	free	but	still	in	position,	a	sufficient	amount	of	
Plaster-of-Paris	is	prepared	and	the	whole	hand	up	to	the	groove	is	covered	in	a	thick	layer	
until	 the	distal	ends	of	both	 the	ulna	and	 radius	are	covered.	The	whole	head	and	 foot	 is	
now	 covered	 with	 a	 sack/bag	 to	 protect	 them	 from	 unnecessary	 handling.	 The	 same	
procedure	is	now	followed	for	the	other	front	leg.	



																																	 	

Up	 until	 now	 the	 whole	 procedure	 is	 designed	 in	 such	 a	 way	 to	 insure	 that	 the	
excavator	will	find	the	two	hands	and	feet.	This	is	necessary	because	the	methods	used	by	
most	 other	 excavators	 were	 unsuccessful	 in	 that	 none	 of	 them	 managed	 to	 excavate	 a	
complete	hand	or	foot	thus	far.	Loose	finger	and	toe	bones	as	well	as	ankle	and	wrist	bones	
have	indeed	been	collected,	but	in	such	a	way	that	it	 is	 impossible	to	determine	the	exact	
structure	of	the	hand	or	foot.	The	method	described	here	insures	that	the	many	small	loose	
bones	of	the	hand	and	foot	are	secured	in	their	correct	orientation	to	each	other	in	blocks	
of	plaster	before	the	removal	of	the	skeleton	is	attempted.	

The	procedure	to	remove	the	skeleton	can	begin	now	after	all	four	legs	are	secured.		
A	groove	 is	chiseled	out	around	the	skull	approximately	an	 inch	 from	the	skull.	When	the	
groove	is	approximately	a	foot	deep	under	the	upper	level	of	the	skull	five	large	chisels	are	
hammered	into	the	groove—one	in	front	of	the	snout	and	two	on	either	side.	Shortly	after	
the	chisels	are	hammered	in	one	after	the	other,	the	skull	will	start	to	lift	and	can	then	easily	
be	removed	and	placed	immediately	packed	in	a	chest	with	wood	shavings	and	paper.	

The	skull	is	removed	by	breaking	off	the	block	containing	the	skull	between	two	neck	
vertebrae.	Next	an	attempt	must	be	made	to	remove	the	rest	of	the	neck	vertebrae	in	one	



block.	 The	humerus	on	either	 side	 can	now	be	excavated	 followed	by	 the	 removal	of	 the	
radius	and	ulna.	The	distal	ends	of	these	bones	must	be	loosened	carefully	from	the	blocks	
of	 plater	 containing	 the	 hands,	 in	 such	 a	way	 that	 the	 depressions	where	 they	were	 are	
preserved	which	will	be	handy	to	determine	their	original	position	during	the	reconstruction	
of	 the	 skeleton.	The	hand	 is	 removed	next.	A	 chisel	 is	hammered	 in	on	either	 side	of	 the	
plaster	block,	which	enables	one	to	lift	the	whole	block	containing	all	the	small	hand	bones.	
The	whole	hand	usually	lifts	up	together	with	the	block	of	plaster	because	of	a	shear	plane	
that	 develops	 between	 the	 hand	 and	 the	 rock	 underneath.	 However,	 sometimes	 all	 the	
wrist	and	fingerbones	do	not	lift	up	with	the	rest	of	the	block	of	plaster.	Those	that	remain	
in	the	underlying	rock	are	now	one	by	one	chiseled	out	and	placed	 in	their	corresponding	
hollows	 in	 the	 block	 of	 plaster.	 This	 insures	 that	 all	 the	 bones	 are	 in	 place	 which	 also	
supports	and	strenghtes	the	block	of	plaster	when	transported.	I	have	found	that	this	is	the	
only	method	 to	 transport	 the	multitude	 of	 small	 bones	 in	 their	 correct	 position	 in	which	
they	were	found.	In	order	to	determine	the	structure	of	the	hand	it	is	obvious	that	the	exact	
position	of	all	the	bones	must	be	established.	This	is	especially	the	case	of	the	distalia	and	
centralia	of	the	wrist	joint.	

When	the	two	front	feet	are	removed	an	attempt	must	be	made	to	retrieve	the	first	
5-6	 trunk	 vertebrae	 with	 their	 ribs	 and	 the	 whole	 shoulder	 girdle	 (scapulae,	 coracoids,	
procoracoids,	clavicles,	interclavicles,	and	cleithra)	in	one	big	block	by	means	of	large	chisels	
and	a	big	crowbar.	After	 that	 the	hind	 legs	are	removed	 in	 the	same	manner	as	 the	 front	
legs.	

A	block	that	contains	the	next	4-5	trunk	vertebrae	are	broken	out	with	their	ribs	just	
in	front	of	the	hips.	

The	tail	is	then	removed	in	4-5	pieces	in	average	sized	blocks	with	just	enough	rock	
around	it	to	preserve	it	during	transport.	

The	only	parts	 that	 remain	are	 the	hip	girdle	 (ilia,	 ischia,	and	pubes)	 together	with	
the	sacral	vertebrae.	They	can	usually	be	removed	in	one	big	block	by	means	of	large	chisels	
and	a	crow	bar.	

All	the	different	blocks	and	the	pieces	that	broke	off	in	the	removal	process	must	be	
numbered	carefully	which	should	be	copied	in	a	sketch	in	a	note	book.	

	The	method	 described	 above	 is	 obviously	 for	 an	 ideal	 situation,	 but	which	 I	 have	
once	applied	personally.	The	position	of	 the	animal	 is	however	not	always	so	symmetrical	
and	it	is	often	necessary	to	follow	an	alternate	sequence	of	excavation	procedure.		In	some	
cases	it	 is	necessary	to	secure	the	skull	 in	plaster	before	removal.	These	modifications	can	
be	introduced	by	excavators	as	necessary	when	they	have	familiarised	themselves	with	the	
general	method	described	above.	




