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Depth in cm Grid Method Point Count Method
0 400.0 A 396.6
1.0 4954 585.8
2.0 771.0 1101.2
3.0 740.5 622.6
4.0 613.2 878.4
5.0 801.6 1032.5
6.0 506.0 458.3
7.0 416.5 394.0
8.0 297.0 620.3
10.0 338.0 307.4
11.0 266.6 250.5
12.0 227.0 259.4
13.0 269.0 521.1
14.0 267.7 433.9
156.0 260.8 235.7
16.0 267.2 131.6
17.0 291.9 288.6
18.0 453.5 905.5
19.0 366.1 371.6
20.0 177.8 205.2
21.0 171.1 _ 0.0
22.0 195.0 0.0
23.0 188.5 291.0
24.0 148.6 208.4
25.0 110.2 0.0
26.0 92.0 0.0
27.0 107.6 0.0
28.0 185.3 0.0
29.0 116.6 0.0
30.0 95.9 0.0
31.0 115.8 0.0
32.0 69.9 157.2
33.0 46.8 0.0
34.0 81.5 117.4
35.0 76.3 0.0
36.0 75.7 381.4
37.0 204.3 0.0
38.0 156.2 266.5
39.0 181.7 360.7
41.0 143.6 193.5
43.0 116.0 0.0
45.0 102.1 0.0
47.0 129.6 95.4
49.0 159.1 0.0
51.0 103.2 145.1
53.0 91.5 163.3
55.0 114.7 0.0
Mean= 246.9 263.6

Table 2.1 Comparison of the Grid and Point Count Methods for
estimating charcoal area for samples from The Bowl
(from Backman 1984; Patterson et al/ 1987)

o




Dispersal is essentially random and unpredictable. Chandler et a/ (1983); Patterson et
al (1987); J S Clark (1988a).

Dispersal is determined by a variety of factors e.g. heat; smoke (Models are based on models of

plumes, pollen transport or the movement of
sand e.g., Bagnold 1941).

Distribution to some extent reflects wind direction especially for | Clark RL (1983);

small scale fires. Rhodes (1996);

Charcoal deposition is very susceptible to turbulence and eddies | Whitlock and Millspaugh (1996).

and also probably topography, if it is a small scale fire.

Charcoal deposition conforms to the distance decay principle i.e. | Patterson et af (1987); Clark RL

quantity and size will decrease with distance travelled. (1983); Clark JS et al (1998); Wein
et al (1987).

Larger heavier particles will be deposited earlier than smaller Patterson et a/ (1987); Wein et al

lighter ones. (1987);Clark IS et al (1998).

Larger charcoal fragments represent local fires, and these are Clark (1988a); Wein et al (1987);

deposited within ¢.400m . Clark JS et al (1998).

Local fires deposit charcoal within a few hundred meters or even | Rhodes (1996); Moore (2000);

10’s of meters. Day (1996).

The specific definition of local charcoal particles often varies | Clark (1988a);

according to the researcher e.g. >150 um long Clark (1988a); | Benton and Mannion (1995); Clark

>50 grid squares Benton and Mannion (1995); >8800 um’ | et al (1989);

(Clark et al 1989); >75 um i.e. 5625um? (Tinner ef al 1998). Tinner ez al (1998).

Pollen-slide charcoal is considered to reflect regional fire Clark (1988a);

histories. Clark and Royall (1995).

Pollen slide charcoal can originate from local fires or fires

within a few ks of a sampling point. Pollen slide charcoal can | Nichols et af (2000)

sometimes reflect the local fire history, better than the regional Pitkinen et al (1999).

fire history.

Charcoal in the size class <2800 pm* was considered to Wein et al (1987).

represent background charcoal.

The majority of charcoal particles deposited by low intensity

fires are of the same sizes that are most abundant on pollen | Pitkdnen et al (1999).

slides.

Charcoal from small fires will be deposited locally e.g. domestic

hearths generate insufficient energy to inject particles high into _

the atmosphere, so are not dispersed further than ¢.200m. Bennett ef al (1990b).

Charcoal from large fires will be widespread, giving smooth

records that are similar from site to site.

There is no significant correlation between the area of charcoal Clark RL (1983).

and: distance from fire, location, fire area or type.

Within moorland soils, in situ fires and ex situ fires can be

distinguished based on correlations between charcoal size class | Rhodes (1996).

distributions.

An increase in larger charcoal particles and a decrease in

particles c¢.<10 um in diameter (i.e. 100 um?) suggests the | Pitkdnen er al (1999).

occurrence of low intensity local fires.

Small scale fires may only charr the soil or peat to a depth of 1-2 | Nichols et o/ (2000)

mm

Table 2.2

Taphonomic factors affecting the atmospheric dispersal of

charcoal particles from a fire







The taphonomic processes affecting the deposition of charcoal in lake
sediments have been evaluated mainly through studies of pollen
taphonomy. '

Davis RB (1967); Davis MB (1968,
1972); Davis and Brubaker (1973);
Bonny (1978).

Charcoal like pollen, may be redeposited, demobilised, redistributed,
differentially deposited and concentrated or focused before final
incorporation.

Lakes with no inflow or outflow are clearly preferable.

Large lakes are just as comparable as small lakes in recording fire
history.

The relationship between lake size and charcoal recruitment area
remains unclear and other factors such as water depth and littoral area
may be more significant.

Whitlock and Millspaugh (1995).

Charcoal recruitment is dependant on lake size.

e.g. Waddington (1969); Swain (1973);
Cwynar (1978); Gajweski et al (1985);
Clark JS (1990); Tolonen (1986);
Tolonen (1983); Edwards (1989).

Consequently the settling rates for charcoal are likely to be lower than
for pollen.

Charcoal fragments of the size counted in sediment cores , soon became | Skolnick (1958);
saturated and sink rapidly, in contrast to the larger particles which may | Davis RB (1967).
not.

The true specific gravity of porous charcoal may be between 0.3-0.6,

whereas pollen exines have a specific gravity of 1.4-1.5. Renfrew (1973).

The degree of sediment mixing in a small lake is difectly related to
depth and surface area of the lake.

Larsen and MacDonald (1993).

Wind induced water currents affect the uitimate deposition of charcoal
particles.

Wind can disperse fragments across a lake, altering the deposition
pattern and size range of the fragments.

The sedimentary record of a single fire may take several years to
accumulate due to redeposition and hydrological lag effects (e.g. 5 yr +
in Yellowstone National Park and 70 years at Elk Lake).

Whitlock and Millspaugh (1996);
Bradbury (1996).

However, once the sediment has been compacted, the fire event should
register as a peak in the sediment profile and the majority of the
charcoal will be concentrated to form a discrete peak with a small
stratigraphic span.

Millspaugh and Whitlock (1996:12) reported fire peaks spanning 1-3cm
in lakes from Yeilowstone National Park, while Patterson ef a/ (1987)
quote a fire peak covering 30 years.

Millspaugh and Whitlock (1996:12);
Patterson et a/ (1987).

Shallow water <9m may continue to receive charcoal for some time.

There is little information available regarding the taphonomy at lake
edges.

Whitlock and Mililspaugh (1996).

Comparison of the macroscopic and microscopic charcoal profiles from
Star Carr (Day 1993), shows that peaks in microscopic charcoal broadly
reflect the pattern of the macroscopic charcoal, but there may be (not
always) a slight stratigraphic delay.

Day (1993).

To resolve individual fires the sampling interval must be less than the
fire frequency and will also depend on the differential charcoal
deposition in non fire years.

Unless samples are contiguous no method will produce useful estimates
of fire frequency as smoothing will occur.

Even modest sediment mixing will obscure the fire signal.

Fire frequency cannot be separated from intensity where individual
fires have not been resolved (Clark 1988a) and the fire regime remains
open as one cannot distinguish when and where the fire occurs.

Clark, J.S. (1988a).

Table 2.4 The taphonomic processes affecting the deposition of

charcoal in lake sediments




i. Does it accurately portray the actual age of
the sediments or the horizon that is being
dated?

NB. Unfortunately, the researcher is limited by the material
available within the deposits.

‘| been long lived.

Does the material provide a causal link between the
archaeology and vegetation changes?

Or does it just provide a ‘terminus post quem’ (date after
which) for the context (see Bowman 1990:50).

Does the material come from a short-lived event e.g. a
hazelnut rather than a piece of wood which may have

Short lived events will minimise the potential standard

error of the dating result providing a more ‘accurate’
date.

ii. Is the date a correct age
estimate?

Has the material been affected by a hard water error?
Was there contamination from the burial environment?
e.g. humic acids.

iii. How precise is this measurement?

This relates to the statistical uncertainty.

The statistical uncertainty (16) indicates the value of
one standard deviation of the error about the average (or
68% probability).

iv. Is it comparable to other dates?

When comparing or correlating '*C dates some minor
differences might be expected due to inter-lab
differences and different counting methods.

Pilcher (1991) wamns of significant variability in the
accuracy between some laboratories.

Table 2.5 Questions that need to be considered during the

interpretation of radiocarbon dates
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Table 3.4. IV and BV values for Selected Taxa in the Regional Profile

(D3).
Time Window Species IV% | BV% | BV+IV%
(20) (20) | VBVHIV?Y
(20)

Early Mesolithic Betula sp. +4.1 19 9.9
Poaceae +2.73 +4.2 5
Dryopteris filix-mas | +1.53 +4.2 +4.47
Pteropsida +1.93 +5.28 5.6
(monolete) undiff.
Filipendula sp. +1.86 2.7 33
Salix sp. +1.8 +3.1 +3.58
Cyperaceae +1.12 +1.7 +2.03

Fine Resolution Betula sp. +4.24 8.6 19.7
Poaceae +2.95 +4.6 +5.46
Dryopteris filix-mas | +1.57 3.2 +3.56
Pteropsida +2.06 +3.56 +4.11
(monolete) undiff.
Filipendula sp. 12.05 +3.2 38
Salix sp. +1.77 +2.1 +2.75

+1.15 +1.9 +2.25

Cyperaceae

O
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Table 10.2

Possible explanations for a ‘low intensity’ occupation phase.

Explanation

Reason

Occupation was local, transitory and non-intensive.

Very little is known about charcoal production, dispersal
and taphonomy, so despite the charcoal profile, human
occupation may have been very brief indeed.

Occupation was local and longer-term but had little
environmental effect.

Only small changes to the pollen rain are visible, simply
because very little disturbance took place. If burning of
the vegetation was designed to attract game or create
vegetation diversity then a 1/10™ or even less of the total
vegetation would be required to be burnt (Mellars 1976)
as larger clearances would be unlikely to attract game.
Therefore, only subtle changes to the vegetation (and
pollen rain) are likely to have occurred.

Vegetation disturbance occurred at some distance from
the sampling spot.

The pollen changes are subtle, but this may be what
would be expected from small-scale manipulation of
vegetation at 30m (or more) away from the sampling site.
A small clearing may be visible if it disturbs the forest
edge close to the sampling point but a small clearing away
from the forest edge would not be detected in this way
(Turner 1964:590). So vegetation clearance may have
been at a distance even though the domestic fires were
nearby.

Changes in the pollen rain are not proportional to the
changes in the vegetation.

Mellars (1976) suggested that a small clearing created to
encourage animal browse, would need to be 200-250m in
scale, but this poses the question of size of disturbance in
relation to pollen impact. Moore er al (1979)
demonstrated that the percentage of Molinia grass pollen
is inversely proportional to the percentage of grass cover
(see Chapter 6). However, a change in the relative
abundance of a population is unlikely to be so easily
predicted. More than likely, the changes in the vegetation
will ‘be non-proportional to the change in the pollen
profile.

The approach is too simplistic.

Actual woodland clearances might be expected to produce
a large decrease in pollen percentages. However, this may
be too simplistic. It is highly possible that the pollen
diagrams are displaying the effects of a cluster of
disturbances occurring within a small area. Recurrent fire
disturbance in different areas and on different
successional vegetation communities would be expected
to produce a composite and cumulative change to the
pollen rain (Williams 1985), Perhaps even producing
contradictory pollen responses so that even relatively
intense disturbance appears to have been low key. Or,
flowering of the surrounding vegetation may have blurred
or completely overshadowed any changes in the pollen
rain.




Table 10.2 (cont’d)

Possible explanations for a ‘low intensity’occupation phase.

Explanation

Reason

The sensitivity of the ecosystem

“A great deal depends on the sensitivity of the ecosystem
to human exploitation and the degree to which this is
reflected in the pollen analytical signal. Thus the burning
of the forest understorey is more likely to be
palynologically recognised if the main beneficiary were
the anemophilous Corylus with resistant pollen , rather
than Macrozamia [or Juncus] with hardly recognizable
and decaying microspores” (Walker and Singh
1993:104,). “Perhaps we should not expect anything but
the most extreme impacts to be as clearly recorded”.

Flowering may increase due to extra light (Vuorela 1970)

Flowering of the surrounding vegetation may have
blurred or completely overshadowed any changes in the
pollen rain.

Clearance may increase dispersal of pollen (Smith 1982)

Iversen (1949:21) said that “the new open forest must
have produced much more treepollen than the same area
before clearing .

Tree canopies may remain intact (Mellars 1976)

Repeated fires would be required to actually kill trees

One tree may be replaced by another

Pollen from another tree completely replaces the pollen
from the felled tree, so no change is recorded in the
sedimentary record.

Filtration of pollen caused by fringe or fen vegetation
should not be underestimated (Waller ef al 1999:25)

Pollen from (etra-local) disturbance areas are completely
masked by pollen inputs from in situ or very local plants

During increasing tree invasion (in the early Mesolithic)
arboreal pollen may mask any decreases in pollen

Increasing population of trees and other plants in the
surrounding environment makes up for any local
reductions in vegetation cover.
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Figure 2.1 Basal contours along the western edge of palaeo-
Lake Flixton (from Cloutman 1988a)
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Figure 4.13a NM - 95% Confidence Limits

<
%,

G

</”)
"y

2,

3,

%, O

o o o < o < =

) ) o =) =) I~y 1) =Y Q 3 & 2]
- & a k4 @ @ R @ 3 = = X 2 b3 2 e
|”[l”ili|?||H|!IEHHIIHE(:i:I””:Iill‘lllllllili‘lIili|"XI”Z|!:!IIHI|||(|'|X||||"“ll?l!'l”l:”I“;““l|:l:l“I|:|”~1F‘r”l!:l“ﬂI|:|X|!|l|!|2l|>l

L

| AU SR U O N A S

"

ATV SR NN "

f
i

A il e
wnsineingsbipseedsueadeensdinnusbannlasondieene o binesdeessd oo aagiogod
(=) [=] Q Q Q Q [=} (=3 Q o [=] Q

- - - - - - -

Lo Lo Lo

Lol L

0 010 0 0 0 0 0 0 0 0 0

LJ_ L.J
0

TV NV NN B |
10 0 O 10 20 30 40 50 60 70

L o

Lt

Lot Lo Lo Ll

10 20 0

Lot o]

oedoa Lo Lo |

10 0

0 0

10 20 30 40 50 60 70 0 (s}

0

%TLP&S



0S1

ovt

(L3

4]

06

08

0L

09

g

ov

oe

[

ol

.:v_—[

T T TETY

T T T T

B I A EE AL A AR A EA S LELEL ER Y]
| |

TRUBLIITH

H B D

TN

T

HINEHENE

0 0 0 0 0 O

Py e e e e

@@% ﬁ.@ﬁ Aoo & o
PP % &

0o 0 0 0 0 0 0 OCO OO OO O O 02O

[ M|

g

2
>

B B e B B B W W B
13 1 . )
i
]
] ] N il
o) N Qb DO > o
,Muezzwv% %M & %z%o% %W%%% z%o%%%
) ’ & 8 N oF >
B & SHFFAS P
& \ &

M
w

NE
4
& 4O 2O o D D> gD
%owwso%qwo %%Me.%%%%%%)@% +%o% ,wv%
&8 soﬁ. %&&% ooo 0«0&%’
FE g5
’ &1@/ < %,v LA

e

0 0 0 0 0 0 O O
| T T T Tyt r Ty 1 T

r
1

4
4

0 0 0 O 02 0!
i Ban B

B

S8d11%

0 0 0OE 0Z OL O

I

T

VA Mt gl

SO

2 oy«

£

T

4

0kl

0ol

06

08

¥ ]

SHWIT @0UBPHUOD %G6 — NN gE "t eInbid




&
&
&

13¢c NM - 95% Confidence Limits
\Q@
o

Figure 4

. o (=]
o Q [=] Q Q Q o < o = -
- N [} <+ ) © ~ @ D - -
[HWHIIEIHI|=l!liiIIIIHlI[)HHIIH'vI:lITHI]I:IIHIiI;IZHTHHl[il:l”:ll]:lllIHH HI:r:IyIHHII:!!I’HI|:Ivl:ilhllI”:]H‘II:HHI!M!II:HHHInlf]
i : i - ' H ' H i

P PR,

s P

e

N :,/‘\\é_ ,/F—*\‘\/\ ‘

7

\‘/\k\ / /i\\\ |
JECE

H,A \‘1/}\\‘\

——

[T S

in SN et
.
—
s .
—~
e,
: : : : . . ; ; ’ ; :
b bonsiseelowadiecdo e dgsn e e lgsedeesdussslissns b gaisanninucl
< (=] Q Q o (= [=2 (=1
-

Lol bl Ly

AU I RS O |

10 20 30 40 50 60 70

L.._Jl....lt.,l(..ullgL,_Jl_ll_ILJL_:L<Jl_J‘L_JI_JL_Ji\_JLLL_Jl_l_LL_JI,__I‘_IL.JL_JL_;L_[‘_JIIIAl

0

10 0

0

100 0 0 0 0 0 0 0 O

0 0

00 0 0 0 06 0O OO0 OO OO0 OO0 O

%TLP&S









Chapter Five
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Figure 6.7 NAZ Selected Pollen Concentrations
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Figuré 8.20a‘ éétula pollen percenta,ge‘sA in Vzon'el rﬁsh-é, showﬁg Niande\vI ]
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; Figure 8.20c Dryopteris filix-mas percentages during fine resolution Phase 1 of Vproﬁle
5 FS, showing BV and IV
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"
il

300.500
Depth incm

Salix %

‘|Figure §20f Sali} pen:entaées during fine resolution Phase 1 in Profile FS, sh;Mng IV and BVV

_ [753% BV+N |

299.000 289.500 300,000 300.500 301.000 301.500 302.000 302.500
Depth in cm

[\




Chapter Nine










001X (1] 28 001X -
00Z0SL 00} 05 OOOE 000Z 000}  0O¥ DOE00ZODL 00SH 000L 00S  OOS 00Z 004 00S+ 000L 00S , 008009 00F 00Z
| S ST R L 1 1 L [l L | U T N L A 1 I 1 2 L 2 1 e 1 i [ L L i 1 I | IR R S
o oeﬁr & @ Oéhu e/ov oo.,o
N & N S S S
..00@ @/v N A//&O A//@ > Ny
W 2 & NG
2
3
>

(Ndd) SUOHERUSa9UGY [EJal PaJI9I9S dV 1 € 6 Inbid

00L 08 09 O¥ 0OC

- 081

6.1

8.1

LLl




puejsj w.a._ﬂm je ._w\mm_ pues 9y} woJlj m_mﬁ_me_m 9ZIS w_u_tmn JO m::w_,w._ 9yl 6 w.-:.m_u_
(wrl) se)oWBIq BPONIEY

0002 0004 009 OOV 002 00L 08 oOv 0¢ 0l 9 ¢ [A b 90 ¥0 [A4] ] 00
I L. i 1 I i i 1 Ly | 1 N P 1 ) L -0

I
=]
9% QUINJOA

A ) ~0l
WO 08464 b ——— Vol
WO BLLLLL omrrnne
wogLL-SLL
WOPLLELL /
WO L2404 ——

W 69189} —— B

gidaqg ojdures (aBriany) swinjop jenualeyiq

—Li




weibe|q abejuadiag U9]j0g - V-] €6 9inbig

salodg pue us|jod pue [BloL % ez
o o0z 0z ov o0z 0z 0z
......... + .tA.t.__. - o -t taagd - oo L .J...'A..E..E.F.E..F.. ozz
edvi | o . , ; ) .
%% gmoetsorsh
nnnnnnnnn - ol - - ‘- 4 - - - .v.n"l.'l'll - e e . - - ... -
| 05z
bdv 'BE
»| [] Y L H
......... . . . L. o5z
h M A R I b S D B F == 1 o9 00LFOPLOL
0z
ozz
S-dv oLz
1] i 00z
061
......... A I . N 1 do0ssosen
o8t
Jake puesg B 4 4 o f
oz
......... - - e T R it i Rt B | M R | <90ssonie
] 081
8dv [ 1 L ost
, i
Ku u . om
I
ey vvv.v:.&.vr,n..rr.wv~ F-vr\w:o.u,~., - Fr:M. = cal- o e - esasiessaan) B il L
2O RDD o &P ¢ o 0 & ST P 0 R O O & g0 @ Aboroyn
gapees Ko P& AT F SN K ¢ S S N
g S y 0
PEPEFS & S & F T S S’ NS @ ® & F &
LR FFRAR & ~ 3 2 SO SN & @ i Sl
G AL ~ & &~ S ) oF >
AN SRS & N ) & F
~ &0«0/9.. ~ -~ N f/«ooM
' ¥




{penunuod) wieibeiq ebejuadiag U9]|0d - AV 1 4G 6 94nbid

saJodg pue us|jod pue |ejol %

08 oF 02 174 08 09 Or 02 (114
........ -.r...o.L"E'A. o :J.r.....A-.fL.. - .i..:i._.....A.L:;.....‘nl%.g. .4;&.-‘...4- ~ps) .-..A.¢.
£-dv1
........ IS S U (URDIRRAPP RN DU R B (N QRN RV SO Y A RS RPN F" FRURU AN TN M MY ...........c....._..a JS RO P D O O A, O Y S
y-dv 1
........ Jhod LN L A B L 1 1 O O O O OO I 6 O O L 1 L I
g-dv'1
............................................................ I R I NN O O IO R N O A O A A R T Y AR R U O G O A 0 IR
s04e pueg 4
..................................................................................... | 5 1% RO O 6 O 6 O O O O 6 T
8-dv1 I . | , o
A d b .
om. e«o %%ba»e(ov o .w% 28 Moo

%,

*‘e,

llr
K %%s&%%% Y
B2 K4 /

08z
042
Q@N- 48081301
082
ore

§ <80otiosLion

0T

00T
L3

| ds0s7ose8
oot

ost

otL (5]
o




SSINOD J0 S}Insay - dv1 95°6 ainbid

saienbs jo wns [ejo| salodg pue uajjod pueT [ej0l %
- 082

8 9 v Z 09 o 02 02 074 oy 0z oy 0Z o0OC oy 02 0 (074 09 oF 02 L
! 1 ) N | R EEETEERETE P R [ (IS FITINTE NI T I [T

B L 042

f

+

*

|

- 092

)

‘ 1 _ L 05z
J N . | [ ove
[ oez
[ 02z
[ o1z
A 4 . A [ o0z
061
| ost

m .

&6$J/1F

bl

b A N, S
T

L
/r\t
L

4
_ . 0Lt
. . . / L 091
. . L 0g1
L oL
: — - ] " -4 -
© env/@s R ¥ & .ﬁ/.@&/ 0/@ § ¥ P e & O
& Fgfr Q¥ o & N s & & O &
CARN R P o? RN > o>
S & ? S Y 5% 0%
Ny ? S S 3 o S
5 S
/“UJ\W nu/. @06.
R
)




wielbelq Alewwing - gyl 96 oinbig

uopisodwo) ejo] %

- 082
00 00E 00Z 00+ 0OV 00E 00Z 00L 08 09 OF 0Z 00E OOZ OOk 00, 08 09 OF O B
oy . . . B 2 [ 04
-ose[eq - 092 . 4goeLsovsiL
BT e o B B EARLEEEETRLEERRTRY EREEE B 2
- 06
are] |
............................ . e - 0V2 . 4g ooLFobliol
| oez
|- 02¢C
bII0SIA] S-dv1 - 012
Areqg :oow
- 061
............. | Y R SO S S |omv- d8 06F0588
Joke pueg , - - (110) d8 068F0LL9
) LT L 04
................ I e R i Wi s T s 48 09F0P19
brynosaj , L - 09k
RIET 8-dv1 L os1
ids
................................... | R
pouad auoz . 9@ O¢ O& & /YO OO ..&vJ\>mO_Oc:x_ L 0t /.O
9 .9 .9 N £ A AN @ o
o DT ¥F s @ P 23 2 _ 22 5>
(5] 3 aP T & N . O &
> R 2 SN X D)
o P P P d N >
P L 5 N S 2 N
A SO 0 o » &
o Q¥ S 2 g > S
& S ¥ o ¥
N SIS & 2
v QU X +
@ L 0[
2y <
$°
ot _
>
S




©
Q
Q ¢
.\(\0 Q@
Q\‘S‘
&
130 -Lithology A° Zone

140 A

150

1 b W 'l

160

170

e

180

................

190

L i i i

200

A 1 i 1

210 LAP-5
220 A

230 A

240 A
250 A

260 4 IACASE

= i

500 1000 1500
grains x100

270 A

280 -

Figure 9.7a LAP Pollen and Spore Concentration
Curve







LAP-8

160

614060 BP | 1
170 7 - . . .
1B Sand Layer

180 1

8850150 BP |

190 1

200 -

210 1 " LAP-5

1

220 o

L

230 A

i %
it

10,140+100 BP |

X

S
:0

O
X

240 1 DI

¢
%
’0 ¢
QEX

V‘v

%

O
19a%a%

Q’

>
(]
S
:0
O
0a

>
>

i
~
4

@
Yo

%
XS

11,740£130 BP » 260 1 t“ A

. 20 40 60

280 ~
Figure 9.8 LAP - Pollen Preservation Curve




uogisodwiod [e10 1%

001 08 09 O¥ OT

S-dv1

8-dv1

weibeiq |[eooiey ) pue ua||od pajooles - dV 1 66 24NDi4

0054 000L 00§ 00 ov 02 02 08 09 oOv 0Z 0z or oz ov oz ov 0z
- tamatematraal {- Catntats bt - naaf - EEF SRPTN EYW PR WY SR OV URTY SETWUTTYOTIN TPY RYWTPPITS
A [ ’ M [
........... ALY M N O
i
............ A |- e .N JRPSPUPRY I RO S
4
e racecaad - w wad - o e e ioac -
© ¥ N & > o > &
%@Ww.« ao«s snv% e%f%o)mw 090//0«%.0%9 «avf e%@o 3 0/4vn0
& £ & G F S & ° %so o”
RS &S AT F & & &
L s < S & o
& J & R
Al N ~
/\IUI o

09 OF 0T

« hathatadaiadd

(4 24
- bdalad - tad - hadad clad - g
¢ - By = -
Sy L & o?
n\»/ @ o«&vnu% &
& ¥
&
oF

8

o ABojount

&

&

....m.aem

r 087

P oLZ

b 052
3 avﬂ
- og2
[ ozz
[ oLz
[ 002
- 081

!
o8l

[ 06t

ovl

oel

%%

&

dg90ELF0VL 1L

d8 00LF0¥1°01

o8 05¥0588

9 09%0V19

(o]

N
.V.A



wieibeiq abejuadiag ua||0d 1V 1 0} 6 2Anbij

saJodg pue uajjod pueT (210 %
0z 0 oz oy 02 0z

— 1

8-V

BOZ O o2 P AR & B SR RRAD o R0 > O
PR M e P e S e P,
P SV T IEH 2N SR ger e, RIS ICT I AN S ¥ O® & o° N
NP 5% @%@@ W S PP g ¢ SEEENT AT O O 5 & & &
& S & & N TPINTE T P &P KA o
e I &8 & & s%ve rsoﬁ. VPN e%ye )
6 oF




Q .
Q7 Lithology A°
200 7

205

210

215

220

225

230

LA 1§ & 1 3 1.0 8 &8 2 0 ¢ ¢ 4 & & & 1 1 10 ¢ 3 1 v & o 4t 13

235

240

[ S T T |

AN B
""" 100 200 300 400
- grains x1000

245

Figure 9.11 LAL - Pollen and Spore
Concentration Curve







S8joeds Ady] - VVO 91J0id €1 6 oanbig

X W LwH 41X ua||od pueT [Bj0] % SV
0l el WM 501 ove
0002 000z 000! oz 0z or 02 08 08 Ov 0Z 0z oy 0z ov 0z
o T P N W [P S W W R - - W, L= el ey i [Z% L | pR N TWTw. LT -y ay -
PLvVD 1 1777 T osz
..................... < DU - B . A . SO R TR <4 = N DTN e ! PP N ETE STTE 'PE. REOPRRRRPN PRAASUN SN R .. oz
11-Yv0 1 3 IR . 1 oz
Ay NS N I P SR OO s B Y| U PO O SO N ( onz
PR T R S S Y SRR N SRR = NN L N B B S I w ...................... I P
o 4 . 008 T 081
..................... 1 SUUUUURUUUUN2u FRUUR WU AU R RO ! O A 1 I P A SUSUURTU SUURTURNTUR SN FOU SRR o8t
' A + R A
A m S F o
q 3 . 09t
A 051
¥¥vO ovl
ol
0zi
oLt
. 4 001
I
LIV 06
(i)
[e10R19
oL
1 o A N L 09
" 4] - *|
ES-YYO 08
or
4 1 r
...................................... PETRN (ALY AN FNE [N TN [N SO | O Vi R | (O ¥ DU U R R P R ot
pS-vvD |
N 0z
i e e I e R B N e R e
auoz @,.7 ﬁ&r%oo Osn.voov%v a%nv & P oe/v o o0 o%v 52 m%& o;m» o«o»ooo%w,b@& Bo_o__ﬁoo
o 3 oY P > S o & 3 ) RC N R S ;
g o LK + ¥ & & & & & S &
o %«é > S & & sem% oxnoao«o 2 S & %% ﬁ.@/ P &
& & F S IS & & & LI N
8 AR & & S &9 2% R
$ o & 5 S S
oo /«&u %lu. IVO %/V % 0/0
N4 & & & &
> & < N4
N s%v &




S315908 A3)] - D0d 911oid V1 6 9InbiJ

uajiod pue [ejol % e H
saleweond sNEMWND 629 x .Mvu %

o oW B o ® o or 0 . Dz 0§t 0O DS % or oz " o wd wd wd 3 W o o o 3 rr_ oo or oz o o LI . ..r “w.w. -
91-00d A A "N A ;
91-90d A o
...... SO USRS UUUSURURUUN AU 1Y U SN DY U SUUH SR AR D S SN N IORUSRTRUY ISR, NN IO ISRUNURTTUUNS NUNUNN SR <ty rrsrrs b
21-00d ._ o
e - . Y . 0 I O T O T O O O T O O O oM d )< -

b 111 ] \ |
2-00d oo
£00d 14 oob

ﬁ S8
" %&@sw O o0 > YD o0 A QO D D g rgeolieds 0 Db & & o_ > PEEIS
) NX » NI A AN @ 3 SN 09,09 2° & N O
QWW,{ &Oﬂ« @Q@ OO«@ &é/ﬁ JN,VOIU A&QO«& @/VO GOM Q@MO@M@%&WWW@M&@M\%T O&O/Moovﬁﬂu/@ OO/VM 0/»@/7 Gﬁ&“@o&&.@o& 4NV A//fvo &00 &Mx/@ /V//w,{
& MNP N F P FRe 0" P KL H 2° @ & o° o
PR S S TP P F LY TS £ &t & & S5
@ b D 3 Tl ¥ 2 B S L DI LS A222 N K2
D 27 N ROF\C L @ TN 9 NI & & ) )
I~ £ o @ 2.2 DA\ ¥ v $ >
& Vﬁ. /MUJ 2D @V/U. 2 00 //OJ, o P
2 N N
S & & o
S A o«% D _
















(¥ZZ 8661 Yieqg pue
SIe[|S[j WOoJJ) UBpng 8y} JO SISI|eI0)Sed XUl o) Aq p2Joniisuod Sjny Spady 01 oInbig










Appendix One
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LABORATORY PROCEDURE FOR POLLEN ANALYSIS.

Evacuation of Alkali-soluble Organic Compounds

Add Potassium hydroxide

Heat in boiling water for 30 minutes.Stir
occasionally

Decant through 180 micron sieve. Wash residue

Centrifuge .Decant and wash until supernatant
liquid is unstained

Hydrofluoric Digestion of Siliceous Material. Not
usually necessary for samples of peat.

Add Hydrofluoric acid
Heat in boiling water until sediment dispenses and
stratified sediment appears -lhour

Stir,centrifuge,decant.

Add hydrochloric acid (10% soln) Heat in boiling water
for 3 to 5 minutes. :

Centrifuge.Decant. Wash with distilled water.Stir.
Centrifuge. Decant.

Transfer to small tubes.

Evacuation of Unaltered Lignin and Cellulose.

Add glacial acetic acid. Stir. Centrifuge. Decant. x1

Add acetylation mixture. Stir well. (1:9 conc. sﬁlphuric
acid -acetic anhydride)

Heat in boiling water for 1 minute. Top up with glacial
acetic acid

Centrifuge. Decant.

add glécial acid, stir. Centrifuge. decant.

Add distilled water. Stir. Centrifuge. Decant X2.
STAINING

Wash with Ethanol X2 (rinse T/Tube walls )to remove
water.Centrifuge.Decant.

Add 2mls Tertiary Alcohol, 2 drops of safranin then
transfer into small sample vials.Centrifuge.Decant.

Add silicone fluid, same volume as sample.Stir.Plug with
cotton wool,




