
 10 

Routes	Journal	Volume	4	Issue	1	

	
A	Palaeoecological	Investigation	into	
Vegetation	Change	at	Tor	Royal,	Central	
Dartmoor	as	a	Basis	for	Moorland	
Conservation		
	
By	Emma	Hoddle	(University	of	Exeter)	
	
Abstract	
	
Through	analysis	of	pollen,	charcoal,	and	spores	of	coprophilous	fungi	(SCF),	from	
a	core	taken	from	Tor	Royal	Bog,	central	Dartmoor,	this	study	reveals	a	vegetational	
shift	which	was	driven	by	a	signiFicant	event	of	climatic	deterioration	(1155-1395	
BC),	causing	widespread	change	in	land	use.	Statistical	analysis	revealed	the	need	
for	 multiple	 baseline	 conditions	 from	which	 to	make	 inferences	 about	 change.	
Reconstruction	of	the	vegetational	history	of	the	site	made	it	possible	to	evaluate	
management	strategies	with	both	local	bog	vegetation	and	peat	accumulation,	and	
regional	moorland	in	mind.	This	study	shows	a	shift	from	widespread	woodland	to	
a	 heterogenous	 landscape	 of	 biodiverse	 bogland	 vegetation,	 with	 pockets	 of	
woodland	and	extensive	acid	grassland.	The	role	of	grazing	and	burning	reveals	
much	of	the	motivation	behind	changing	vegetation	patterns.	Peat	rewetting	and	
prescribed	 grazing	 were	 noted	 as	 management	 techniques	 in	 the	 face	 of	
anthropogenic	 climate	 change,	 as	 they	 both	 promote	 resilient	 biodiversity,	 and	
encourage	the	sequestration	of	carbon.		
	
	
1.	Introduction	
	
Palaeoecology	 is	 the	 study	 of	 past	 long	 term	 vegetation	 change.	 There	 is	 an	
inherent	disconnect	in	the	current	discourses	of	ecological	and	palaeoecological	
disciplines	 (Froys	 and	 Willis,	 2008),	 with	 only	 3%	 of	 studies	 concerning	
conservation	management	considering	timescales	longer	than	a	decade	(Ormerod,	
1999).	Short-term	ecological	studies	based	on	observation	alone	cannot	effectively	
inform	management,	as	 some	vegetational	 change	may	not	be	seen	 for	decades	
(Willis	 et	 al.,	 2005;	 Grant	 and	 Edwards,	 2008;	 Lindbladh	 et	 al.,	 2008).	
Palaeoecology	uses	various	scientiFic	techniques	in	order	to	understand	important	
questions	about	past	climate	change	(Birks,	2012),	using	environmental	proxies.	
For	 example,	 pollen	 presence	 is	 used	 as	 a	 proxy	 for	 vegetation	 presence	 on	 a	
landscape.		
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10%	of	the	world’s	total	blanket	mire	is	located	in	the	British	Isles	(Yeloff	et	al.,	
2006),	accounting	for	nearly	50%	of	the	UK’s	terrestrial	carbon	(Milne	and	Brown,	
1997).	Peat	has	been	developing	on	Dartmoor	asynchronously	since	the	beginning	
of	the	early	Holocene	(Fig.	1)	(Fyfe	and	Woodbridge,	2012),	making	it	a	nationally	
signiFicant	 carbon	 sink.	 Effects	 of	 climate	 change	 as	 a	 result	 of	 warming	 and	
drought	can	cause	vegetation	disruption	and	a	lowering	of	the	water	table,	which	
could	cause	peat	to	erode	and	decompose.	When	this	occurs,	the	carbon	Flux	into	
the	 atmosphere	 is	 increased,	 contributing	 to	 the	 positive	 feedback	 of	 global	
warming.	TRB	has	been	selected	as	the	study	site	as	it	 is	still	accumulating	peat	
today,	 and	 has	 done	 through	 time,	 making	 it	 an	 important	 carbon	 sink.	
Understanding	 why	 and	 how	 this	 site	 has	 persisted	 and	 accumulated	 organic	
material	through	time	will	help	us	to	gain	a	better	understanding	of	how	to	manage	
peat	bogs	today.	

Figure	1:	A	map	of	peatland	extent	on	Dartmoor.	

This	 study	 aims	 to	 understand	 the	 effect	 of	 palaeoclimatic	 change	 on	 upland	
ecosystems	and	peat	bogs	by	carrying	out	a	multi-proxy	analysis	on	a	core	of	peat	
taken	from	TRB.	Due	to	the	peat’s	long	history	it	has	accumulated	valuable	proxies	
transported	to	the	bog	through	Fluvial	and	subaerial	processes,	which	can	tell	us	
about	past	vegetation	structures.	Collection	and	counting	of	microfossil	remains	
from	within	the	peat	(Blackford,	2000)	will	allow	us	to	infer	how	the	landscape	
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evolved	 over	 time	 through	 the	 layers	 of	 sedimentation.	 This	 study	 will	 try	 to	
understand	what	 vegetation	 change	 occurred	 as	 a	 result	 of	 a	 climatic	wet	 shift	
highlighted	 by	 Amesbury	 et	 al.	 (2008).	 Amesbury	 suggested	 that	 this	wet	 shift	
caused	humans	to	abandon	their	Field	systems	(termed	‘reaves’),	which	may	have	
enhanced	 vegetation	 change	 on	 Dartmoor.	 IdentiFication	 of	 these	 shifts	 and	 an	
understanding	of	when	or	if	they	have	occurred	in	the	past	in	a	certain	place,	can	
allow	one	to	understand	the	impacts	of	these	shifts	on	vegetation	change,	and	then	
can	 be	 applied	 to	 inform	 inferences	 about	 how	 close	 to	 a	 threshold,	 and	 how	
resilient	or	vulnerable	an	ecosystem	is	(Froyd	and	Willis,	2008).		
	
Multiple	sets	of	reference	conditions	('baselines')	will	be	used	from	which	to	assess	
current	 changes	 (Froyd	and	Willis,	 2008).	Baselines	are	 stable-state	 conditions,	
and	 literature	 suggests	 ecosystems	 often	 have	 multiple	 baselines	 (Davies	 and	
Bunting,	 2010;	 Froyd	 and	 Willis,	 2008;	 Willis	 et	 al.,	 2010).	 It	 is	 important	 to	
consider	multiple	baselines	to	represent	the	dynamic	nature	of	change	over	time.	
This	 is	 particularly	 true	 where	 humans	 have	 altered	 the	 landscape.	 Human	
alteration	 of	 the	 landscape	 can	 be	 explored	 through	 proxies	 such	 as	 pollen,	
charcoal,	 and	 SCF,	 which	 can	 be	 used	 to	 make	 inferences	 about	 agriculture,	
burning,	and	grazing	respectively.	We	may	then	apply	our	understanding	of	how	
the	vegetation	changes	to	contemporary	management	strategies	to	promote	the	
biodiversity	of	 the	uplands,	and	prevent	peat	degradation	(Moore	and	Knowles,	
1989),	which	would	be	a	catalyst	for	global	warming.		
	
2.	Study	Area	and	Methods	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	2:	A	map	of	TRB	study	site,	with	a	Digital	Terrain	Model	(DTM)	to	portray	local	

topography,	and	local	rivers	(OS	Open	Rivers).	
	
A	595	cm	core	was	extracted	 from	TRB	(Figs.	2,	3),	 (50.53576°	N,	3.97099°	W)	
Central	Dartmoor,	using	a	Russian	corer.	TRB	 is	an	ombrotrophic	 raised	upland	
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mire,	 with	 Ericaceous	 shrubs,	 Tricophorum	 cespitosus,	 Eriophorum	 spp.	 and	
Sphagnum	mosses	(West,	1997).	The	site	was	chosen	due	to	the	health	of	the	bog	
and	the	remoteness	from	the	reave	systems	(Amesbury,	et	al.	2008),	thus	it	is	less	
likely	to	be	interfered	with	by	sensitive	changes	of	human	occupation	and	land	use.	
The	core	was	extracted	close	to	previous	cores	by	Amesbury	et	al.	(2008)	and	West	
(1996),	 allowing	 a	 chronology	 to	 be	 constructed	 by	 cross	 correlating	 them	 in	
reference	to	stratigraphical	features	and	depth.	0.5m	sections	were	taken,	and,	to	
closely	study	the	climatic	shift,	samples	were	extracted	every	12.5	cm	from	220-
288	cm,	and	every	6.25	cm	from	295-300	cm.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	3:	A	map	showing	the	location	of	the	core	from	this	paper,	and	the	location	of	Amesbury's	

core	(2008).	
	
Preparation	for	microscope	analysis	through	acetolysis	and	density	separation	was	
done	at	the	University	of	Exeter.	Samples	were	spiked	with	Lycopodium	tablets	at	
a	 concentration	 of	 20,848	per	 sample	 and	mounted	 on	 a	 slide.	 Pollen,	 SCF	 and	
charcoal	were	 counted	 to	 200	Lycopodium.	 Pollen	was	 identiFied	 using	modern	
reference	material	 archived	 in	 a	pollen	 reference	 collection	at	 the	University	of	
Exeter,	and	 images	and	descriptions	 from	the	Global	Pollen	Project	 (Martin	and	
Harvey,	2017).	Spore	 identiFication	was	conducted	using	published	descriptions	
and	fungal	keys	(van	Geel	et	al.,	2003).	Features	such	as	grain	number,	size,	shape,	
surface	 structures,	 and	 internal	detail	were	examined	 to	obtain	high	 taxonomic	
resolution	and	accuracy	(Weber,	1998).	Detrended	Correspondence	Analysis	was	
done	using	Past4	software,	on	the	percentage	pollen	assemblage	data	from	both	
this	study	and	data	from	West	(1998),	to	identify	ecological	differences	through	
time.	
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3.	Results	and	Discussion		

3.1	Chronology	
	
ID	 Dept

h	
C14	
date	
BP	

Calibra
t-ed	
Date	BP	

Calibrate
d	 Age	
Range	BP	

Calibrated	
Calendar	 Age	
Range	(ref	AD	
1950)	

Weighte
d	
Average	
Calibrate
d	
Calendar	
Age	

Accu-
mulat
i-on	
Rate		

Surfac
e		

0	 N/A	 -72	 N/A	 N/A	 AD	2023	 9.8	

1	 90	 840	 747±45		 680-880	 AD	1270-1070	 AD	1203	 7.68	
2	 159	 126

4	
1283±2
9		

1222-
1318	

AD	728-632	 AD	667	 9.53	

3	 160	 146
0	

1293±4
5	

1231-
1328	

AD	719-622	 AD	711	 9.57	

4	 239	 218
2	

2232±2
9	

2159-
2304	

209-354	BC	 282	BC	 15.82	

5	 240	 224
0	

2248±4
5	

2176-
2321	

226-370	BC	 298	BC	 15.95	

6	 255	 243
8	

2490±2
9	

2420-
2565	

470-615	BC	 540	BC	 15.73	

7	 271	 266
1	

2721±2
9	

2646-
2762	

696-812	BC	 771	BC	 12.71	

8	 271	 248
5	

2721±2
9	

2626-
2762	

696-812	BC	 771	BC	 12.71	

9	 287	 279
2	

2918±2
9	

2868-
2957	

918-1007	BC	 963	BC	 12.29	

10	 303	 294
1	

3131±2
9	

3084-
3175	

1134-1225	BC	 1181	BC	 15.27	

11	 319	 317
9	

3382±3
1	

3291-
3425	

1341-1475	BC	 1229	BC	 14.83	

12	 373	 370
0	

4111±9
0	

3994-
4296	

2044-2346	BC	 2161	BC	 17.26	

13	 399	 410
5	

4628±3
1	

4483-
4776	

2553-2826	BC	 2678	BC	 N/A	

Table	1:	Radiocarbon	ages	(14C)		from	Amesbury	(2008)	and	West	(1997),	and	their	calibrated	
ages	(cal	yr	BP),	and	accumulation	rates	from	this	study.	

	
An	age-depth	model	was	 constructed	 (Fig.	4)	using	 the	 radiocarbon	dates	 from	
Amesbury	et	al.	(2008)	and	West	(1997)	using	Clam	(Blaaw,	2010),	and	calibrated	
using	an	IntCal20	radiocarbon	calibration	curve	(Reimer	et	al.,	2020).	A	smooth	
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spline	was	used	to	calculate	the	chronology,	update	the	previous	estimates	of	the	
core,	and	provide	appropriate	estimates	for	the	core	collected	in	this	study.		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

Figure	4:	A	Bayesian	Age	Depth	Model	for	TRB.	Blue	plots	represent	the	radiocarbon	dates	from	
both	West	(1997)	and	Amesbury	(2008).	Lines	show	the	probability	distribution	for	each	

calibrated	date.	System	initiation	is	seen	around	~4800	BC,	with	an	average	accumulation	rate	
of	11.04cm/yr.	

3.2	Development	of	the	Mire	(Stratigraphical	Description)		

Stratigraphy	has	little	variance	throughout	the	core	but	increased	in	darkness	and	
compactness	with	increasing	depth	(Figs.	5,	6).	Macroscopic	plant	material	became	
Finer	and	more	acute	with	increasing	depth.	The	water	table	at	time	of	coring	was	
38	 cm,	 the	 acrotelm	 layer	 of	 active	 decomposition	 (the	 top	 layer	 of	 peat)	 is	
relatively	small,	comprised	of	plenty	of	root	material.	This	high-water	table	is	an	
indication	that	the	bog	is	still	accumulating,	plant	matter	in	the	acrotelm	is	likely	
to	 only	 partially	 decompose	 before	 it	 subsides	 under	 the	 water	 table	 into	 the	
catotelm.	Degree	of	humiFication	increases	down	the	core	(Amesbury	et	al.,	2007;	
West,	1996).		
	
Initiation	 of	 the	 mire	 at	 TRB	 occurred	 ca.	 4800	 BC,	 and	 developed	 as	 a	
minerotrophic	mire	until	ca.	1500	BC	(West,	1997).	The	Fen-Bog	Transition	was	
identiFied	 at	 the	 time	 of	 the	 wet	 shift	 through	 analysis	 of	 geochemical	 signals	
(West,	1997).	Increased	effective	precipitation	as	a	result	of	the	wet	shift	caused	
an	increase	in	the	accumulation	rate	of	the	bog,	from	an	average	of	11.04	cm/yr	to	
15.2	 cm/yr	 (Table	 1).	 The	 rate	 of	 increase	 was	 enough	 to	 cause	 a	 separation	
between	the	surface	and	the	water	table,	initiating	a	pioneer	oligotrophic	bog	stage	
(Hughes	 and	 Barber,	 2003),	 after	 which	 a	 Sphagnum-dominated	 (Fig.	 7)	
ombrotrophic	raised	mire	developed.	Evidence	from	this	study	found	a	healthy	and	
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persistent	bog	system,	characterised	by	a	high-water	table,	thick	vegetation	cover,		
and	little	human	disturbance	(Figs.	6,	9).	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	5:	A	stratigraphic	diagram	the	appearance	of	the	peat	core	showing.	from	this	study.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	6:	Images	of	the	peat	from	different	sections	of	the	core,	showing	its	colour	and	visible	

detritus.	
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Figure	7:	Image	of	Sphagnum	moss	found	at	TRB.	(Image:	Wikimedia)	

	

3.3	Ecological	Baseline	

Figure	8:	Stratigraphic	diagram	of	the	pollen	taxa	from	Tor	Royal	Bog	in	this	study	(red/DCA-3	
and	4)	and	data	obtained	from	West	(1997)	in	black.	The	zones	identi[ied	from	the	DCA	analysis	
are	labelled	on	the	right,	identi[ied	using	the	Bray-Curtis	method	of	dissimilarity	to	quantify	the	
differences	in	the	species	composition	between	the	samples,	using	the	total	pollen	concentration	
per	cm3	data.	Zones	are	different	colours	to	help	distinguish	them.	Orange	shading	shows	the	

wet	shift,	and	red	shading	highlights	the	Bronze-Iron	age	transition.	
	
Microfossil	analyses	show	an	ecological	shift	from	an	upland	environment,	in	the	
form	of	a	change	from	signiFicant	woodland	cover,	to	a	fragmented	landscape	of	
open	 woodland,	 heathland,	 and	 grassland	 pasture	 (Fig.	 8).	 Statistical	 analyses	
identiFied	a	sample	reFlecting	an	abrupt	change	in	vegetation	at	320	cm	core	depth	
(DCA-	3),	ca.	1447	BC,	inferred	through	a	sharp	change	in	pollen	concentrations.	
The	wet	shift,	and	the	ecological	shift	 in	this	this	study	can	be	matched	up	with	
conFidence.	
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Statistical	analysis	has	revealed	 two	zones	prior	 to	 the	onset	of	 the	wet	shift	 in	
1395-1155	BC	(Fig.	8).	The	evidence	presented	provides	an	estimate	for	the	state	
of	 the	 upland	 prior	 to	 signiFicant	 human	 disturbance	 (DCA-1),	 where	 human	
activity	was	limited	(Fyfe	et	al.,	2003).	Then,	DCA-2	shows	that	people	started	to	
inFluence	 the	 environment,	 an	 increase	 of	 Cyperaceae	 (sedge),	 and	 a	 decline	 in	
woody	taxa	such	as	Quercus	and	Betula,	could	reFlect	forest	clearance.	There	is	also	
plenty	 of	 archaeological	 evidence	 of	 communities	 on	 Dartmoor	 at	 this	 time	
(Caseldine,	 1999).	 Due	 to	 the	 extensive	 history	 of	 human	 involvement	 on	 the	
uplands	 of	 Dartmoor,	 this	 study	 uses	 both	 baselines	 (before	 and	 after	 human	
inFluence)	to	infer	change,	as	they	provide	a	fuller	picture	of	its	legacy.	
	
3.4	Vegetational	Change		
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Zone	 Pollen,	SCF,	and	Charcoal	
Characteristics	 Inferred	Change	

PAZ-1		

Woodland	taxa	increase,	increase	in	sedge	
and	prevalence	of	human	indicators.	
Majority	fern	(8,756/cm	cm3	and	
Ericaceae	present.	Low	Sphagnum	
concentrations,	with	Cercophora	and	
Podospora	present.	Charcoal	levels	low.	

SigniFicant	woodland	
retreat	followed	by	
recovery,	with	persistence	
of	heathland.	Evidence	of	
increased	grazing.	Little	
evidence	of	clearing	
through	burning.	

PAZ-2		

Decline	in	Fern	species	(-20%),	
accompanied	with	lower	diversity	of	
herbaceous	taxa.	Ericaceae	persists.	
Woodland	taxa	experience	subsequent	
increase.	Plantago	increasing.	Presence	of	
Podospora,	Sphagnum	concentrations	
increase	(to	3856/cm3).	Steady	increase	
in	charcoal.	

Recovery	of	woodland,	
increase	in	Alnus	suggests	
more	moist	conditions.	
Grassland	areas	decline,	
heathland	persists.	
Increasing	evidence	of	
human	presence	on	the	
upland,	is	indicated	by	
Plantago	and	Potentilla,	
and	some	evidence	of	
grazing.	Increasing	
Sphagnum	concentrations	
indicate	increasingly	
moist	climate.	Charcoal	
concentrations	have	not	
peaked	over	a	regional	
background	level.	

PAZ-3		

Fluctuating	levels	of	fern	(34-19%),	but	
Ericaceae	remains	stable.	Increasing	
Poaceae	and	Cyperaceae.	Stable	woodland	
taxa	concentrations	with	increasing	
Quercus.	Spike	in	Valsaria	(~22,500cm3),	
and	increasing	Sphagnum	concentrations.	
Presence	of	Podospora	and	Cercophora.	
Large	peak	in	charcoal	concentrations	
(6,615	fragments).	

Heathland	experiences	
some	change,	some	
evidence	for	
management	of	the	
heathland	with	Qire,	a	
peak	in	the	charcoal	
concentrations	coincides	
with	an	increase	in	
Ericaceae.	Corylus	
dominated	open	
scrubland	seems	to	be	
widespread.	Vegetational	
indicators	of	human	
presence	are	lower,	but	
spore	evidence	of	grazing	
is	signiFicant.	Increasing	
Sphagnum	concentrations	
indicate	development	of	
peat	in	moist	conditions.	
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PAZ-4		

Lowest	fern	concentrations	(11.6%),	but	
Ericaceae	persists.	Increase	in	both	
Plantago	and	Potentilla.	Fern	decreases.	
Decline	in	woodland	taxa,	particularly	
Quercus	and	Corylus.	Increased	Fraxinus	
concentrations.	Decrease	in	the	sum	of	
coprophilous	spores.	Low	charcoal	
concentrations.	

Fern-dominated	
heathland	in	decline,	and	
woodland	retreat.	
SigniFicant	human	
presence,	lack	of	charcoal	
evidence	does	not	support	
human-induced	woodland	
clearance.	Small	areas	of	
scrubland.	Lower	
evidence	of	grazing.	

PAZ-5		

Recovery	of	Fern	pollen	(39.8%).	Large	
increase	in	Cyperaceae	(30.3%).	Further	
decline	in	woodland	taxa.	Presence	of	
Plantago	and	Potentilla.	Largest	increase	
in	Sphagnum	(120,292/cm3),	presence	of	
a	variety	of	coprophilous	fungi.	Slight	
increase	in	charcoal.	

Heathland	recovers	again.	
Coupled	increase	in	sedge	
(Cyperaceae)	and	
Sphagnum	implies	a	local	
increase	in	wetness.	
Grassland	persists.	
Further	retreat	of	
woodland.	Increased	
evidence	of	grazing.	

PAZ-6		

Decreasing	fern	concentrations	but	
increase	in	Ericaceae.	Peak	of	Poaceae	
concentrations	(17%,	5107.8/cm3).	
Persistent	record	of	Plantago.	Woodland	
taxa	remain	low.	Sphagnum	in	decline,	but	
a	variety	of	coprophilous	spores	present.	
Increase	in	charcoal	concentrations	
(10,865	at	232.5cm).	Cyperaceae	
concentrations	decline.	

Persistence	of	heathland.	
Woodland	remains	in	
retreat,	perhaps	its	
resurgence	is	prevented	
through	human	inFluence,	
inferred	from	heightened	
levels	of	charcoal.	Local	
grazing	evident	due	to	
coprophilous	fungi	and	
the	increase	of	grass	
indicating	pasture.	

	
Amesbury	et	al.	(2008)	identiFied	the	wet	shift	as	a	prime	contributing	factor	to	the	
abandonment	of	the	reaves	ca.	1500-1200	BC.	There	is	some	evidence	of	woodland	
regeneration	at	this	time	(Fig.	9)	(Corylus,	Quercus)	compared	to	PAZ-1,	suggesting	
retreat	 of	 humans	 from	 the	 uplands.	However,	 there	 is	 increased	 prevalence	 of	
human	 indicator	 vegetation	 Plantago	 and	 Potentilla	 in	 PAZ-4.	 Further,	 the	 SCF	
record	 shows	 some	 local	 evidence	 of	 grazing,	 as	 SCF	 grow	 on	 animal	 dung,	 so	
would	increase	in	concentration	when	animals	are	inhabiting.		Also,	there	are	a	few	
signiFicant	peaks	in	charcoal,	alluding	to	continued	human	presence	after	the	wet	
shift	 (Fig.	 9).	 Charcoal	 is	 produced	 during	 incomplete	 combustion,	 and	 tiny	
fragments	may	be	transported	by	wind	and	Fluvial	processes	to	settle	in	the	bog	
(Fig.	 10).	 A	 higher	 concentration	 of	 microcharcoal	 would	 allude	 to	 a	 more	
extensive	 Fire	 event,	 or	 more	 frequent,	 smaller	 events.	 Human	 persistence	 on	
Dartmoor	is	likely	due	to	a	purposeful	adaptive	strategy	from	upland	communities	
resulting	 from	 a	 deterioration	 of	 the	 climate	 (Tipping	 et	 al.,	 2008).	 Soil-
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hydrological	change	and	increased	waterlogging	made	crop	failure	far	more	likely.	
Our	 results	 show	an	 increase	 in	 variety	 of	 SCF	 throughout	 this	 period	 (PAZ-2),	
which	could	represent	the	presence	of	local	grazing	animals	(Gill	et	al.,	2013).	A	
small	 increase	 in	 Poaceae	 concentrations	 during	 ca.	 1500-1200	 BC	 occurs,	
representing	the	presence	of	pasture,	and	decrease	in	ferns	could	be	related	to	the	
prevalence	of	trampled	land	in	sites	of	pasture	(Blackford	et	al.,	2006).	This	study	
Finds	a	partial	abandonment	of	the	reaves,	some	areas	with	increased	agricultural	
activity	and	expansion	due	to	the	change	in	growing	season	and	the	increased	risk	
of	crop	failure.	
	

	
Figure	10:	A	schematic	diagram	showing	the	process	by	which	environmental	processes	by	

which	charcoal,	SCF,	and	pollen	get	transported	to	the	peat	bog.	
	
3.5	Implications	for	Conservation	Management	
	
TRB	has	experienced	slower	peat	accumulation	over	time	(Table	1),	thus	should	
be	 observed	 to	 ensure	 that	 the	 system	 can	 support	 itself	 under	 anthropogenic	
climate	 change.	 There	 must	 be	 prevention	 of	 formation	 of	 erosional	 features	
(Bragg	and	Tallis,	2001)	so	that	drainage	is	limited,	and	carbon	is	not	lost	(Evans	
et	 al.,	 2006).	 Lowering	 of	 water	 tables	 needs	 to	 be	managed,	 as	 this	 will	 alter	
species	composition	of	Sphagnum	towards	plant	species	such	as	Molinia	caerulea,	
which	 will	 lower	 the	 input	 of	 carbon	 into	 long-term	 stores	 due	 to	 higher	
decomposition	rates	of	these	species	(Thorman	et	al.,	1999).	Prompt	rewetting	of	
the	peat	would	be	a	sound	strategy	(Günther	et	al.,	2020)	if	the	water	table	at	TRB	
were	to	subside,	to	quickly	re-initiate	sinking	of	carbon.	
	
These	results	revealed	historical	management	of	heathland.	Burning	was	used	to	
promote	the	regrowth	of	young	heather	shoots,	fertilising	the	soil	with	the	ash	to	
increase	 the	 productivity	 of	 the	 area	 (Davies	 et	 al.,	 2022).	Management	 should	
therefore	 induce	 the	 instability	 from	which	 the	heathland	has	adapted,	 through	
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evolutionary	enhancement	of	seed	germination	in	response	to	smoke	(Bargmann	
et	al.,	2014),	supporting	the	continued	use	of	‘swaling’	on	Dartmoor.	
	

4.	Conclusion	

4.1	Summary	and	SigniQicance		
	
This	study	has	identiFied	a	signiFicant	shift	in	regional	vegetation	assemblage,	and	
analysis	of	microfossil	evidence	conFirmed	that	this	occurred	as	a	result	of	human	
and	 climatic	 perturbation.	 This	 has	 furthered	 current	 understandings	 of	 past	
human-environment	 relationships	 and	 regional	 climate	 change,	 implementing	
reFined	 Bayesian	 statistics,	 and	 sophisticated	 multi-proxy	 lab	 analyses,	
signiFicantly	 contributing	 to	 the	 synthesis	 of	 palaeoenvironmental	 data	 into	
conservation	 research.	 The	 accumulation	 history	 of	 TRB	 revealed	 a	 long-term	
carbon	sink,	with	accumulation	of	carbon	since	4628±31	cal	BP.	This	is	a	signiFicant	
contribution	to	the	global	carbon	cycle,	by	storing	large	amounts	of	carbon.	This	
research	has	identiFied	viable	management	strategies	to	ensure	this	as	a	carbon	
sink	in	the	future	under	global	warming,	and	may	be	implemented	in	any	degraded	
peatland	where	the	full	ecological	history	is	understood.	
	
4.2	Evaluation	and	Future	Directions	
	
The	dates	used	in	this	study	from	West	(1997)	are	of	low	resolution,	hindering	the	
chronological	control.	Future	studies	should	undertake	further	radiocarbon	dating	
in	 the	 site,	 to	 further	 resolve	 the	 chronology.	 This	 would	 help	 us	 to	 better	
understand	timings	and	durations	of	change.	Spatial	extents	of	change	can	also	be	
further	investigated	through	coring	of	more	sites	around	Dartmoor,	particularly	in	
areas	with	thickest	peat.	This	would	create	a	fuller	picture	of	ecological	change	on	
Dartmoor	throughout	the	Holocene.	
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