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INTRODUCTION

Reports of diminishing salmonid fisheries and ilncreasing acldity of
lakes and streams in S.W. Scotland have attributed the cause to low pH
precipitation {(Wright & Henriksen 198C) and afforestation
effects {(Harriman & Morrison 1982}.

In 1981 we initiated a project with CEGB funding to examine the
history of lakewater acidity in both afforested and unafforested catchments
in the Galloway uplands (see frontispiece}. Analysis of diatom remains in
lake sediments is used to reconstruct lake pH change over the past 150
years at each site. Sediment chronology is provided by lead-210 dating
{Appleby & Olafield 1978}. Contemporary limnological data on water
gquality and diatom communities has been collected over an annual cycle
(1981-82}) to aid evaluation of the sedimentary data.

This working paper presents the non-diatom data collected since 1880
(June 1983} and is divided into four sections:

{1} Description of the lakes and their catchments

{2} Water guality data

(3) Collection of sediment cores and routine measurements of sediment
characteristics

{(4) Lead-21i0 analysis and sediment dating methods.

Methods and results of the diatom analysis of the sediment cores will

be presented in a later paper.



SECTION 1 =~ THE LAKES AND THEIR CATCHMENTS

Six sample lakes were selected for study, all are located in catch-
ments draining granite rocks with varying degrees of blanket peat and
drift cover. Three of the sitesg, Round Loch of Glenhead {(RIGH), Loch
Enoch (LEN) and Loch Valley (LVAL), have unafforested catchments; the
other three, Loch Dee {(LDEE], Loch Grannoch (ILGR} and Loch Fleset (LFL}
have been partly afforested with coniferous trees (Fig. 1.2 - 1.7).

Areas of lakes, unafforested and afforested catchments were calculated by
digitising topographic information and estimated using the computer
program POLYARER {see Table 1.1}.

In addition to the data in Table 1.1 the Loch Grannoch catchment was
afforested in three phases, 7.9 hectares in c. 1800, 5i0.8 ha in 1962/4 and
376.4 ha in 1977/78. The unafforested portion of the Loch Dee catchment
contains an area of 213.9 ha which was added in 1930-35 by stream diversion
assoclated with the Loch XKen Hydro-Electrical Power Scheme. The Loch
Valley catchment contains three other lochs not sampled in this study, they
are Loch Neldricken 32.9 ha, Loch Narroch 3.5 ha and Loch Avron 2.6 ha.
Computer drawn maps of the catchments are given in Figs. 1.1 to 1.6.

We have relatively little information on the land-use history. The
catchments have been probably largely develd of forest gince at least
Bronze Age times (Birks 1972}). At present buildings, now uninhabited, are
only found in the Grannoch and Dee catchments. Apart from afforestation,
svidence of human land=use activity within the other catchment is confined
to sheep grazing, which has preobably been carried out since the 1Zth
century. Smith (1813} notes that moor burning and sheep grazing have been
long~astablished practices in the Galloway hills.

Rosenguist (1979) argues that a decline in transhumance and upland

grazing pressure has led to runoff acidification in Norway by causing raw



TABLE 1,1 LAKE AND CATCHMENT DATA FOR THE SIX SAMPLE SITES

Lake . Maximum Afforested Unafforested 223@_95
e Altitude First
Ares el Depth Area Area e
e e s Planting
(ha) {m} {1} {ha) {ha}
Round Loch of 12.6 299 13.5 - 95.1 -
Glenhead
Loch Enoch 50.1 493 36.0 - 185 .7 -
Loch Valley 34.7 320 16.5 - 640.1 -
Loch Dee 100.0 225 c. 14.0 291.7 1180.9 1973
Loch Grannoch 114.3 210 21.1 828951 391.% 1962

Loch Fleet 17.3 344 19.5 19.4 87.8 1863



humus to accumulate in soils. Sheep (and goat) stock numbers over the
last century and a half have also declined in the Galloway region -
particularly in the parish of Minningaff where the study lakes are situated
{Table 1.2} .

These figures clearly show the effect of (i) Forestry Commission
acgquisition of land for afforestation and (ii)} the consequent decline in
sheap stocks. The sheep stock decline deoes not, of course, mean that
grazing intensitvy has diminished on the remaining unafforested areas.
Indeed, sheep over—-grazing appesars ito bhe a major problem on south facing

siopes near the Round Loch of Glenhead where peat erosion is now occurring.



TABLE 1.2  SHFEP POPULATION AND ROUGH PASTURE IN THE

PARISH OF MINNINGAFF
{As supplied by the Scottish Records Office,

Edinburgh)
Rough
Sheep and Lambs Pasture
{Totals} (acres)
1980 19,412 11,119
1976 18,045 15,828
1966 26,464 57,271
1956 32,874 73,868
1946 43,903 86,322
1936 : 41,216 79,004
1326 43,336 79,611
1916 41,422 71,098
1896 57,867 77,960
1886 53,542 -
1877 49,944 -

1866 32,651 -



Fig12. Loch Enoch Calchment.

Fig11.Round Loch of Glenhead Catchment.
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Figl4.  Loch Dee Catchment.

forested areas 1973

1 kilometre




Loch Grannoch

i} L. Grannoch Lodge

7 1 afforested 1877/78

s

afforested 1962
unforested

Grannoch Catchment.




=

% forested area 1963

. Loch Fleet Catchment.




SECTION 2 - WATER QUALITY

Water samples and water gquality data were collected during eight
visits to the lake sites between November 1981 and November 1982. At
each site water temperature was recorded and water samples collected for
{i} pE and conductivity measvrements and {(ii} chemical analvsis in the
leboratory.

Water temperature measurements were restricted to the littoral area
and therefore are particularly sensitive to short term changes in
insclation. It was noted that on sunny days watey temperature around
rocks and boulders was ¢. 0.5° C higher than in sandv areas; temperature
measurements were alwavs made in the latter areas.

A11 water samples were collected from immediatelv below the water
surface in the litteral, in about 40 om depth of water. Daring sampling
care was taken to aveoid collecting resuspended particulate material.
However, on two occasions successive wind-incuded water turbulence made
this impessible.

Samples for water pH and conductivity measurement were collected in
acid pre-washed dark glass 100 ml bottles and readings taken within & hours
of collection. Ap E.E.L. field pH meter accurate to about 0.1 unit of
pE was used for acidity measurements. Conductivity measurements were made
uging W.P.A. egquipment and converted to 18° C assuming a 2% change in
conductivity per 1° C. Temperature, pH, hydrogen ion concentration and
conductivity measurements are given in Tables 2.la (unafforested site
catchments) and 2.1b (afforested site catchments). Mean values of water
temperature, pH, hydrogen ion concentration and conductivity are given
in Table 2.2. Geometric mean pH values were calculated from mean hydrogen ion

concentrations.

Water samples for laboratory analysis of the maior cation and anions were



- 1Z -

collected in acid pre-~washed 100 ml polypropvlene containers and stored
within 6 hours of collection at ~-20° C. Chemical analyses were carried
out at the Research Laboratories {Leatherhead), Central Electricity
Generating Board, using a Technicon AAZ system. Results of the chemical
analyses are presented in Tables 2.3a and 2.3b. Concentration means for
each site are given in Table 2.4.

Water chemistry data for the White Laggen Burn, an inflow to Loch Dee,
were supplied by Dr. Tervet of the Solway River Purification Board,

Dumfries, and are shown in Table 2.5.



TABLE 2.5

bBate

WATER CHEMISTRY DATA FOR TWO SITES IN THE WHITE LAGGAN BURN - AN INFLOW STREAM TO

LOCH DEE.
(Ca C03 was applied to the stream at both sites in Qctober 1981 and to site 2 in 1980.

Concentrations in mg 17}

pH Conductivity Ca Mg Na K Fa AL §5i0 S0

s cmml

SITE 1 Above the road bridge and above the Black Laggan Burn inflow.

*

2/ 271982 5.1 25 1.12 0.58 2.57 0.46 0.02 0.20 1.1 -
6/ 4/1982 5.8 36 1.89 0.93 4.06 0.47 - 0.11 1.2 G.8
4/ 5/1982 5.4 50 1.95 1.13 5.80 0.46 - 0.10 1.3 1.2
29/ 6/1982 5.8 37 1.43 0.78 3.26 .15 - 0.14 1.0 0.4
i1/ 8/1982 5.9 28 1.23 0.59 3.46 0,14 - 0.12 0.9 0.8
6/10/1982 5.5 30 0.94 .51 2.93 .37 - 0.17 1.0 .5
7/12/1982 6.1 34 1.46 .78 3.48 0.32 - 0.11 1.6 4.7
SITE 2 Below the road bridge
17/11/1981 7.2 38 3.30 0.92 3.26 0.41 - 0,20 1.6 10.2
23/ 271982 6.0 40 2.08 1.11 3.36 .54 - .08 1.9 1.0
6/ 4/1982 5.6 35 1.71 0.95 3.86 0.39 - 0.01 1.2 1.1
11/ 5/1982 6.8 59 2.53 1.07 4.96 .38 - 3.03 1.4 0.5
29/ 5/1982 5.7 36 1.43 0.79 3.16 .13 - 0.06 0.9 0.3
17/ 8/1982 6.5 36 1.85 0.89 3.78 0,17 - 0.11 1.0 NS
6/10/1982 5.3 25 .99 g.53 2.83 0,43 - g.19 1.0 0.4
23/11/1982 5.1 43 1.07 0.74 4,69 (.45 - 0.21 ¢.8 2.8

Concentration calculated as mg Si 1

Cl
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ROUND 1LOCH OF
GLENHEAD

LOCH ENOCH

LOCH VALLEY

LOCH DEE

LOCH GRANNOCH

LOCH PFLEET

Ca

L5210,

440G,

L45{(0.

A7

07

.08)

28)

i8)

26)

Mg

26 (0.
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14}

Na

.62(0.

3440,

.45 (0.
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L621{0.

32)
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76)
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Fe
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L32(0,

.55(0.

.49 (0,

28)

i6)

17

n

39)

58)
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LH7(0.85)

L14(0.62)

L30(0.18)

.74(1.45)

.04 (1.36)

.19(1.49)
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.93(1.
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TABLE 2.7 MEAN VALUES FOR WATER QUALITY DATA GIVEN IN TABLE 2.1

ROUND LOCH OF GLENHEAD

LOCH ENOCH

LOCH VALLEY

LOCH DER

LOCH GRANNOCH

LOCH FLEET

)

Mean Temperature

(°c

9.0(4.

7.0(4.

8.5{4

9.004.

9.1{4.

Standard deviation of the mesan

4)

.6}

3)

3}

.2}

values

+
Mean {(H ]
+

(Lt eq H 1

18.6( 5.5)

28.9( 6.8)

19.7( 3.4)

5.4{ 3.8)

24.10 9.2)

28.0(12.1)

Mean Conductivity

1 s om™ ! at 18°C)

30( 4.6}
30( 8.0)
3t 4.4
37{14.8)
38{ 4.9)

350 4.3}

_gt‘_
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SECTION 5 - COLLECTION OF SEDIMENT CORES AND ROUTINE LABORATORY
MEASUREMENT OF SEDIMENT CHARACTERISTICS

Core Collection

Samples of lake sediment from the deepest point in each loch were
collected using a Mackareth mini-corer (Mackareth 196%9) operated from an
inflatible boat. Sampling was carrisd out during August 1980 {Lochs Dee
and Grannoch), May 1981 {(Round Loch of Glenhead, Loch Valley and Loch
Fleet) and May 1982 (Loch Enoch).

The Mackareth mini-corer enables a ca 80 cm long column of sediment
with an undisturbed sediment/water interface to be collected from the lake
bed. The sediment core samnples were carefullv transvorted back for
laboratory analysis at UCL. Cores were First extruded and secticned at
I or 0.% cm intervals to enable measurement. of wet dehsity (g cmeE,
percentage dry weight and percentage loss on ignition {(at 550° C) (see
Battarbee 1978). Results of these analyses for each core from each site
are presented in Tables 3.1-3.6 and in Figures 3.1i-3.6.

Down-core changes in the three measured sediment characteristics, wet
density {WD), percentage dry weight {DW} and percentage loss on ignition
(LOI} show no consistent trends within the group of sites. The most
marked change is seen in the percentage loss on ignition profiles from the
Round Loch of Glenhead (RILGH) and Loch Flest corss, where a strong ilnorease
occurs towards the surface. I Loch Fleet the depth immediately below the
large 1LOI rise is characterized by pesks in WO and DW. The LOI profiles
from Lochs Dee, Enoch and Valley (LVALL) are rather irregular but show a
decreasing trend towards the surface. The WD, DW and LOI profiles in the
Loch Grannoch (LGR) core are falrly uniform except for a small change in

LOI and DW at about 30 cm depth.
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TABLE 3.1 WET DENSITY, PERCENTAGE DRY WEIGHT AND PERCENTAGE
ORGANIC MATERIAL DATA FOR THE ROUND LOCH OF GLENHEAD

SEDIMENT CORE
Depth in Sediment Wet Depsity Dxy Weight Loss on Ignition
(cm) (g cm=2) (%) (%)
G.¢ - 2.32 47.06
0.5 1.0618 4.88 38.81
1.0 - 5.97 37.93
1.5 1.0548 6.59 39.60
2.0 - £.98 38.78
2.5 1.060G3 7.29 38,10
3.0 - 7.43 38.89
3.5 1.0589 7.61 39.62
4.0 - 7.54 39.83
4.5 1.30603 7.45 40.35
5.0 - 7.59 39.55
5.5 1.0522 7.12 38.82
&.0 - 6.86 41.94
6.5 1.5660 7.61 40.78
7.0 - 7.71 40,22
7.5 1.0563 7.69 47.57
8.0 - 7.72 45.08
g8.% 1.0534 7.66 44 .88
9.0 - 8.02 45.45
8.5 1.0559 7.992 41.67
16.0 - 8.24 42.06
10.5 - 8.62 42.86
11, - 8.63 43.84
11.58 1.0519 8.34 44 .20
12.0 - 8.89 44.12
12.5 - 8.53 43.81
13.0 - 8.86 45.39
13.8 1.0536 8.41 44.76
14.0 - 8.50 46,83
14.5 - 8.42 47.47
15.0 - 8.61 43.95
15.5 1.0563 8.64 44 .44
16.0 - 8.54 46.67
16.5 - 8.37 44.80
17.0 - 8.50 45,59
17.5 120592 8.50 47,33
18.0 - g8.78 46,39
18.5 - 8.56 48,57
1%.0 - 8.83 48.94
19.5 1.0550 8.28 52.89
20.0 - g.31 49.59
20.5 - 8.58 42.66
21.0 - 8.52 42.63
21.5 - g.84 47.54
22.0 - 8.91 48.19

22.5 - 9.46 48.99
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TABLE 3,1 cont.

Depth in Sediment Wet Density Dry Weight Loss on Ignition
{cm) (g cm—3) (%) (%)
23.0 - 8.57 49 .40
£23.5 1.0518 8.81 42.67
24.0 - 8.58 47.37
24.5 - 8.59 48.32
25.0 - 8.69 48. 36
25.5 - 8.73 58.06
26.0 - 8.50 47.83
26.5 - 8.76 45.21
27.40 - 8.41 46.43
27.5 1.0521 8.65 48.84
28.0G - 8.68 45.51
28.5 - 8.44 46.91
29.0 - 8.33 45.08
23.5 - g.16 48.78
30.0 - 8.26 49.21
30.5 - 8.75 46.05%
31.0 - 8.36 48.41
31.5 1.0520 8.19 50.00
32.0 - 8.24 51.49
32.5 - 8.41 48.70
33.0 - 8.28 47.40
33.5 1.0561 8.52 46.96
34.0 - 9.18 46.88
34.5 - 9.74 45.61
35.0 - 9.78 45.45
35.5 1.0664 10,17 43.40
36.0 - 10.56 39.73
36.5 - 10.67 40 .66
37.0 - 11.00 39.8%
37.5 1.0711 11.49 40.10
38.0 - 10.60 39.39
38.5 - 1¢.19 37.91
39.0 - 16.32 37.82
39.5 1.0650 10.37 35.81
4C.0 1.0748 11.12 31.32
41.0 1.0778 11.56 28.02
42,0 - 11.68 27.68
43.0 1.0832 11.76 28.04
44 .G - 12.00 26.22
45.0 1.0792 1i.36 25.63
46.0 - 11.34 24.65
47.0 1.0789 11.51 26.52
48.0 - 10.26 28.68
43.0 1.0702 10.29 28.57
50.0 - 16.55 28.84
51.0 1.0753 10.38 28.25
52.0 - 10.89 27.31
53.0 1.0817 16.70 28.23
54.0 - 11.08 26.21

55.0 1.0816 11.36 26.82
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TABLE 3,1 cont.

Depth in Sediment Wet Density Dry Weight Loss on Ignition
(cm) {g cm™3) (%) (%)
56.0 - 10.65% 28.08
h7.0 1.6773 1G.85 27.63
58.0 - 11,19 27.97
59.0 1.0739 10.75 28.69
&0.0 - 10.40 29.67
61.0 1.07238 1012 30,13
62.0 - 10.75 28.63
63.0 1.6780 11.31 28.57
64.0 - 11.23 27.92
65.0 1.0747 10.81 32.58
66.0 - 10.29 35.02
67.0 1.0686 10.02 38.6%9
68.0 - 10.26 35.76
69.0 1.0725 11.02 35.38
7G.0 - 11.78 32.57
71.0 1.0782 12.14 31.65
72.0 - 12.53 30.61
T3.0 1.0849 12.93 28.26
74.0 - 12.95 27.86
75.0 1.0873 13.64 27.386
76.0 - 1434 26.15
77.0 1.0871 14.49 25.22
78.0 - 15.18 26.21
79.0 1.0974 15,70 23.92
80.0 - 15.68 25.31

81.0 - 15.80 26.90



TABLE 3.2 WET DENSITY, PERCENTAGE DRY WEIGHT AND PERCENTAGE LOSS
ON IGNITION DATA FOR THE LOCH ENOCH SEDIMENT CORE

Depth in Sediment Wet Density Dry Weight Loss on Ignition
(cm) (g cm=3) (%) (%)
0.0 1.0735 9.06 62.58
0.5 1.0755 10.38 55.85
1.0 1.G725 §.99 57.14
1.5 1.8680 g8.38 54.62
2.0 1.0585 7.22 59,09
2.5 1.0730 9.26 56.06
3.0 1.0780 B.66 58.45
3.5 1.07060 8.52 60.83
4.0 1.8695 9.68 60.91
4.5 1.071¢ 9.43 57.14
5.0 1.0715 9.29 64,55
5.5 1.0675 10.66 66.43
6.0 1.8770 12.87 74.25
6.5 1.G750 10.87 7G.68
7.0 1.0735 9.94 65.28
7.5 1.0780 i0.61 68.07
8.0 1.0770 11.14 67.54
B.5 1.0775 11.04 68.75
9.0 1.0765 10.37 68.403
9.5 1.0705 10.27 &67.46
10.0 1.0715 .75 67.59
10.5 1.0750 9.80 £5.06
11.0 1.0660 10.85 63.85
1.5 1.0700 9.91 66.37
12.0 1.0745 10.24 £5.49
12.5 1.0755 10.96 67.68
13.0 1.0735 11.21 70.00
13.5 1.0805 10.89 7G.33
14.0 1.0875 13.75 70.86
i4.5 1.0835 14.27% &67.68
15.0 1.0885 13.23 77,18
i6.0 1.0815 e 70.94
i7.0 1.0765 i1.26 66.96
i8.0 1.0745 i0.74 68.22
18.0 1.0675 12.46 65.91

20.0 1.0770 11.93 73.17
21.0 1.0805 12.85 65.44
22.0 1.0835 12.67 71,75
23.0 1.0780 12,10 £9.87
24.0 1.0765 11.23 74,34
25.0 1.0780 10.94 77.61
26.0 1.0730 10.85 76.02
27.0 1.0735 11.62 77.55
28.0 1.0815 12.89 80.83
29.0 1.0775 12.46 74.69
30.0 1.0745 11.24 74.81
31.0 1.0710 11.12 75.98
32.0 1.06%0 11.74 77.62

33.0 1.0715 i1.48 7772
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TABLE 5,7 cont.

Depth in Sediment Wel Density Dry Weight Loss on Ignition
(om) lg cm~3) (%) (%)
34.0 1.0660 11.32 79.27
35.0 1.0685 11.32 76.26
36.0 1.0635 11.96 78.64
37.0 1.0740 11.93 78.49
38.0 1.0725 12.15 79.19
39.0 1.069%0 12.15 78.79
40.0 1.0675 12.38 77.93
41.0 1.0735 12.84 75.23
42.0 1.0730 12.77 75.94
43.0 1.0700 13.25 74.89
44.0 1.0705 12,35 76.76
45.0 1.0780 12.46 79.05
46.0 1.6760 12.75 82.20
47.0 1.0710 18,37 80.19
48.0 1.0760 12.46 79.51
49.0 1.0770 13.43 78.77
50.0 1.G720 11.70 79.81
51.0 1.0715 12.20 B1.74
52.0 1.6750 12.64 81.00
53.0 1.0700 12.10 78.28
54.0 1.0720 12.57 79.61
55.0 1.0685 12.35 80.00
56.0 1.06580 12.42 81.71
57.0 1.0765 13.31 79.79
58.0 1.0730 13.54 80.90
59.0 1.0730 14.92 71.43
&0.0 1.0815 20.22 56.81
61.0 1.0930 16.61 65.28
62.0 1.0930 13.78 78.68
63.0 1.0825 13.28 B2.72
64.0 1.0775 13.62 83.13
65.0 1.0785 15.79 76.13
66.0 1.0730 13.84 BZ.96
&7.0 1.0765 14,12 76.66
680 1.0708 14,16 80.99

£9.0 , 1.07:20 14.40 81.55
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TABLE 3.3 WET DENSITY, PERCENTAGE DRY WEIGHT AND LOSS ON IGNITION
DATA FOR THE LOCH VALLEY SEDIMENT CORE

Depth in Sediment Wet Density Dry Weight Loss on Ignition
{cm) (g cm=3) (%} (%}
0.0 - 2.98 31.04
0.5 1.0522 6.22 37.68
1.0 - 6.57 43.21
1.5 1.0577 7.58 38.89
2.0 - B.67 37.61
2.5 1.0683 9.13 37.90
3.0 - 9.55 40.00
3.5 1.0682 10.92 39.11
4.0 - 10.14 38.10
4.5 1.0673 10.69 20.41
5.0 - 12.46 33.95
5.5 1.0782 12.07 34.41
6.0 - 13.00 27.65
6.5 1.0929 12.63 28.30
7.0 - 12.02 31.58
7.5 1.0751 10.45 37.06
B.0 - 11.70 35.29
8.5 1.0814 13.1¢9 29.45
9.0 - 13.02 33,16
9.5 1.0880 12.92 32.23

10.0 - 12,37 31.21
10.5 - 16.42 35.71
11.0 - 11.03 39.29
11.5 1.0704 10.58 38.37
12.0 - 16.01 41.07
12.5 - 1G6.77 38.46
13.0 1.0685 9.97 41.62
13.5 - 1G.22 43.45
14.0 - 10.29 41.67
14.5 - 1G.56 42.79
15.0 1.0723 .92 42 .26
15.5 - 16.51 43.57
16.0 - 16.62 57.75
16.5 - 16.46 47.34
17.0 1.0616 1G.60 45.96
17.5 - 10.94 46.55
18.0 - 9.75 45 .64
18.5 - 9.77 45.53
19.0 1.061% 9.79 45.74
19.5 - 89.57 52 .50
26.0 - 3,60 44 .02
20.5 - 8.72 39.87
21.0 - B.74 42.77
21.5 - 9.7G 42 .61
22.0 - 9.53 42 .86
22.5 - 9.32 44 .21
23.0 1.0650 5.70 41.62
23.5 - 10.44 37.97
24.0 o~ 10.00 42.16

24.5 - 10.80 42.11
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TABLE 3,3 cont.

Depth in Sediment Wet Density Dry Weight Loss an Ignition
(em) (g cm~3) (%) B
25.0 - 9.483 43.64
25.5 - 9.58 43,04
26.0 - 9.8C 45.81
26.5 - 9.52 45.21
27.0 - 9.37 45,75
27.5 1.0613 9.43 45,14
28.0 - 9.65 46,25
28.5% - 8.05 52.82
28.0 - 9.39 45,76
29.5 - 9.44 45 .96
30.0 - 9.36 46.79%
30.5 - 9.058 49,04
31.0 - 9.26 47.06
31.5 1.0562 9.26 47 .70
32.0 - 9.88 45 .40
32.5 - 9.66 45,20
33.C - 9.77 45 .74
33.5 - 9.71 43,71
34.0 - 9.21 47.10
34.5 - 9.26 51.91
5.0 - B.42 52.73
35.5. 1.0616 8.23 42 .86
36.0 - g.74 45,04
36.5 - 9.35 48.72
37.0 - 10.22 45.36
37.5 - 10.41 42.93
38.0 - 10.48 43,70
38.5 - 10.16 47,97
39.0 - 10.65 41.82
35.5 1.0654 9.73 45.16
40.0 - 10.04 47.65
41.0 - 9.73 49,15
42.0 - 9,22 45,95
43.0 1.0683 10.89 42.52
44.0 - 3.99 45.68
45.0 - 10.38 44 .51
46 .0 - 10.06 59.65
47.0 1.05876 9.82 45,38
48 .0 . 11.21 42.48
49.0 - 106.71 44 .68
50.0 - 10.01 50.60
51.0 1.0720 9.80 50.62
52.0 - 10.84 51.26
53.0 - 9.90 54,50
54.0 - 10.99 53.64
55.0 1.0681 13.30 49,17
56.4 - 10.16 51.61
57.0 - 9.83 50.00
58.0 - .08 50.0C

59.0 1.0585 9,32 49,04
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TABLE 3,3 cont.

Depth in Sediment Wet Density Dry Weight Loss on Ignition

{cm} (g cm™ ) (%) (%)
60.0 - 9,26 48 .42
61.0 - 8,73 49 .48
62.0 - 10.70 48 .66
63.0 1.0659 9,98 47.55
64.0 - 9.74 47 .12
65.0 - 9.14 49,14
66.0 - 10.87 47 .12
&7.0 1.0739 11.37 44, 32
68.0 - 11.96 43,17
£9.0 - 10.68 45,89
70.0 - 10.94 51.03
71.0 1.0612 10,66 47.34
T2.0 - 1t1.57 46,74
73.0 - 11.01 55,56
74.0 - 11.06 58.11
75.0G 1.0535 11.4% 56.85
76.0 - 11.67 54.17
77.0G - 11.42 53.93
78.0 - 11.62 50.00
79.0 1.0&86 12.14 54.6%
80.0 - 11.52 52.80
81.0 - 11.81 53.46
82.0 - 12.29 50.52
83.0 1.0634 12.24 52.83
84.0 - 12.34 48 59
85.0 - 12.27 51.55
85.0 - 12.44 52.91

87.0 - 13.21 49.53



- 28 -

TABLE 5.4  WET DENSITY, PERCENTAGE DRY WEIGHT AND [L.OSS ON IGNITION
DATA FOR THE LOCH DEE SEDIMENT CORE

Depth in Sediment Wet Density Dry Weight Loss on Ignition
(cm) (g em™3) (%) (%)
0.0 1.0425 6.72 31.85
1.0 1.0486 8.44 30.81
2.0 1.0734 9.48 25.66
3.0 1.0340 13.06 22.84
4.0 1.0746 10.17 27.88
5.0 1.0579 9,25 31.80
6.0 1.0648 9.58 30.70
7.0 1.0712 9.8¢ 31.80
8.0 1.0716 16.22 31.61
5.9 1.0567 9.66 29.94

i0.0 1.0616 11.44 27.62
11.0 1.0614 10.17 29.41
12.0 1.0691 10.61 36.77
13.0 1.0703 11.22 30.29
14.0C 1.0664 10.31 29.38
15.0 1.0715 11.15 29.73
16.0 1.0738 10.48 29.55
17.0 1.0728 11.05 30.40
18.0 1.0792 11.35 11.88
19.0 1.0765 11.88 31.08
20.0 1.0774 11.66 31.37
21.0 - 10.61 36.72
22.0 1.0569 10.34 33.91
23.0 - 11.01 34.13
24.0G 1.0686 11.01 33.33
25.0 - 11.70 47.97
26.0 1.0723 12.98 39.47
27.6 - 12.24 39.69
28.0 1.0708 12.07 38.89
29.0 - 11.70 37.32
30.0 1.0700 11.01 41.38
31.90 - 16.10 41.44
32.0 1.0662 10.54 41.76
33.90 - 10.18 39.69
34.0 1.0654 10.93 38.00
35.0 - 10.57 42,14
36.0 1.0775 10.97 38.83
37.0 - i0.81 38.10
38.0 1.0725 11,08 37.84
39.0 - 11.42 39.54
40.0 1.0673 11.37 37.00
41.G - 11.58 39.55
42.0 1.0760 11.73 39.02
43,0 - 12.03 36.54
44,0 1.0770 12.33 35.33
45.0 - 11.68 36.07
45.0 1.0785 12.36 34.04
47.60 - 12.086 35.60
48.90 1.0673 12.39 34.29
49.0 - 12.56 33.12
50.0 1.0760 12.11 33.7¢
51.0 - 12.23 33.90

52.0 1.0770 12.25 34.00
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TABLE 5,5 WET DENSITY, PERCENTAGE DRY WEIGHT AND LOSS ON IGNITION
DATA FOR THE LOCH GRANNOCH SEDIMENT CORE

Depth in Sediment Wet Density Dry Weight Loss on Ignition
{cm) {g cn™3) (%} (%)
0.0 1.0614 $.90 38.34
1.0 1.0694 13.25 37.9¢
2.0 1.0762 11.94 34.57
3.0 1.0849 12,58 39.64
4.0 1.0725 12.82 39.29
5.0 1.0774 12.60 41.53
&£.0 1.0812 12.62 40.70
7.0 1.0821 12.93 40.14
8.0 1.0775 12.96 40.97
9.0 1.0823 12.97 40.20
10.0 1.08407 12.82 40.83
11.0 1.0831 13.43 40.69

1z.0 1.0787 12.98 40.64
13.0 1.0881 13.30 40.18
14.0 1.0852 13.63 41.23
15.0 1.0851 13.53 42.37
16.0 1.0838 13.96 42.62
17.0 1.0810 14.58 43.23
18.0 1.0873 14.77 42.51
19.0 1.0856 14.93 42.14
20.0 1.0626 12.72 40,30
21.0 - 11.90 41.83
22.0 1.0760 12,38 40.78
23.0 - 12.96 41,53
24.0 - 12.39 41.84
25.0 1.796 12.29 42.27
26.0 - 12.57 42.12
27.0 1.0845 13.07 41.31
28.0 - 15.62 32.83
29.0 1.0876 13.44 30.32
3¢.0 - 10.63 35.08
31.0 1.0746 10.53 37.56
32.0 - 12.21 36.25
33.0 1.0884 12.56 40.00
34.0 - 12.36 41.98
35.0 1.40737 11.84 4G.74
36.0 - 12.17 42,35
37.0 1.0760 12.16 43.39
38.0 - 12.15 44.44
39.0 1.0785 12.44 40.93
40.0 - 12.95 36.11
42,0 1.0783 12.4¢ 35.23
46.0 1.0773 13.32 35.06
48.0 1.0801 13.35 35.61
50.0 1.0827 12.86 36.86
52.0 1.0788 12.35 39.78
54.0 1.0776 13.10 38.07
56.0 1.0760 13.14 37.94
58.0 1.0745 13.33 38.81

60.0 1.0691 12.60 41.80
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TABLE 3.5 cont.

Depth in Sediment Wet Density Dry Weight Loss on Ignition

(cm) (g cm=3) (%) (%)
62.0 1.0773 12.32 43.89
4.0 1.0807 12.75 42.01
66.0 1.0797 13.09 42 .21
68.0 1.07498 12.77 4G .64
F0.0 1.0636 12.56 47 .30
72.0 1.0701 12 .48 A47F.37
74.0 1.0778 13.05 42 .92
76.0 1.0704 12 .57 49,36
78.0 1.0739 12.84 53.04
8.0 1.0728 12.17 58.67
g22.0 1.0697 12.88 57.33
84.0 1.0756 14.14 54.65

86.0 1.5688 16.87 52.23
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TABLE 3.6 WET DENSITY, PERCENTAGE DRY WEIGHT AND LOSS ON IGNITION
DATA FOR THE LOCH FLEET SEDIMENT CORE

Depth in Sediment Wet Density Dry Weight Leoss on Ignition

(cm) (g cm™ 3} (%) (%)
0.0 1.08605 7.62 38.03
1.0 1.0666 8.40 38,10
2.0 1.07580 9.63 47 .29
3.0 1.0574 ¢.89 48,37
4.0 1.0582 B.82 55.36
5.0 1.0529 8.63 53.45
6.0 1.0509 7.80 58.06
7.0 - 8.45 58.01
8.0 1.0510 8.70 54.93
S.0 - 85.80 55.06
10.0 1.0559 9.10 57.06
11.0 - g8.75 56.45
12.0 1.0452 B.65 56.77
13.0 - g.65 61.90
14.0 1.0541 §.43 64.77
15.0 - 8.74 £3.13
16.0 1.0464 8.68 60.43
17.0 - 8.52 61.29
18.0 1.0553 5.86 57.43
19.0 - 5.77 54,89
20.0 1.0662 $.80 56.00
21.0 - i5.76 22.31
22.0 1.0847 11,10 17.79
23.0 - 12.60 13.96
24,0 1.1136 i5.11 12.13
25.0 - 18.04 9.95
26.0 1.1624 17.88 11.19
27.0 - 18.90 14,32
28.40 1.1194 15.57 16.89
29.0 - 16.25 i3.62
30.0 1.1095 13.70 15.81
31.0 - 11.69 17.54
32.0 1.0875 11.91 19.71
33.0 - 10,75 23.04
34.0 1.0704 10.64 23.67
35,0 — 11.60 22.10
36.0 1.0793 11.72 21.00
37.0 - 10.81 22.73
38.0 - 11.88 19.60
38.0 - 11.69 21.34
4G.0 1.0792 11.20 22.61
41.0 - 11.51 21.89
42.0 - 11.50 23.36
43.0 - 11.72 23.50
44,0 1.0724 11.70 23,88
45.0 - 12.19 23.58
46.0 - 11.60 23.44
47,0 - 12.30 21.85
48 .90 1.0811 12.43 22,79
49 .0 - 12.82 2z2.81

50.0 - 12.81 22.26



TABLE 3.6

Depth in Sediment
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Wet Density Dry Weight

Loss on Ignition

(cm) (g cm—3) (%) {2}
51.0 - 12.20 231408
52.0 1.0795 12.18 24,16
53.0 - 11.94 25.00
54 .0 - 11.62 25,00
55.0 - 11.69 24.88
56.0 1.0748 11.55 26.27
57.0 - 11.88 26.61
58.0 - 11.64 26.86
58.0 - 11.90 26.64
600 1.0734 11.69 25.74
61.0 - 12.14 25,24
62.0 - 12.15 25.81
63.0 - 11.97 26.67
54.0 1.0779 12.41 26.27
£5.0 - 12.74 24,78
66.0 - 12.87 24.75
&87.0 - 13.26 24.52
58.0 1.0858 13.25 25.48
9.0 - 13.45 25.84
70.0 - 13.26 25.67
71.0 - 12.88 24.91
F2.0 1.0873 13.44 24.31
73.0 - 13.50 24.20
74.0 - 13.95 24.60
75.0 - 14.34 23.53
76.0 1.0877 14.91 22,16
77.0 - 15.00 19.32
78.0 - 14.80 18.80
79.0 - 14.97 12.41
80.0 1.0874 14.48 19.60
81.0 - 14.51 19.50
82.0 - 14.4%9 19.87
83.0 - 15.38 17.72
84.0 1.1062 15,75 16.67
85.0 - 15.76 16.62
86.0 - 16.31 17.65
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WET DENSITY,DRY WEIGHT AND LOI FOR DEE

s
i E
VAN A
-]
[
L o
I
L O
e
\\ \\/\l)\(\(\(\\i/l\la\}fi/ff\f\t‘iv\.agi e e
[, &0
..... " e
& \\\/\\)\e\}e\ie‘;:;f{z%,,iliits;f\%lf&itig%% ,,,,,,,,,,,,,,, e Do
\‘. B
34:%341313.34.«;144» -lﬂewiﬁaw..nzujjzﬂljji@;dzaew,ﬁ‘i,«..ﬂj.?— TUTVETTET YTy ey mAju;wbutﬂ..w!d...—.!q..“,jld.,w%_sjjzui.:uinaﬂlul-lﬂ,nl|u AHW
o 5 o] 53 ] e
L - L0 L} %

AIVANS INJUTTRS KOEE 4D



WET DENSITY,DRY WEIGHT AND LOI FOR LGR

FI1G 3.5

et

7

\\\
T et g S

@ et e e e, e et

%%nﬂjﬁxﬂij.qiaé%lddiugjgi,«ﬁ:u ey

e

. u-—u
fae] £5 [an) fy ]
[ A (] [We)

JIVAENS INFUTUIES ROTHE 1D

48

20

g/cn’



F1G.3.6.
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SECTION 4 ~ RADIOMETRIC ANALYSES AND SEDIMENT DATING METHODS

The concentration of 210Pb was measured in sub-samples of dry sediment
from selected depths in sach core (see Hidslnen 1977). The zlon concentra-
tion was used to calculate the age of the sample and to enable age depth
curves to be constructed for each core. Triplicate 219Ph analysis of L. Dee
4-5 cm sample gave a mean concentraticn of 25.49 p Ci gwl, with a standard
deviation of Zo.84. Age calculations were carried ocut by assuming the
constant rate of supply (c.r.s.} model of unsupported 210Pb accumulation in
lake sediments (see Appleby & Oldfield 1978} . In sediment cores which did
not show a monotonically declining 210Pb concentration (Lochs Dee, Grannoch
and Fleet) with depth, measurements of 226&& were performed to allow egtima-
tion of supported 220Pb concentrations. Concentrations of Zlopb and 226Ra
are given for each core in Tables 4.1 to 4£.6; sedimegnt age and accumulation
rate data with cumulative percentage errors {estimated from the 210Pb count-
ing error only) are also included. Age—depth and accumulation rate curves
are given in Figs. 4.1-4.6 {for data point errors see Tables 4.1-4.6).

In addition to the zlgpb dating methods three sediment samples were
submitted for radiocarbon dating. The three samples gselected were from
the base of the Round Loch of Glenhead, Loch Dee and Loch Grannoch cores.

In =ach case the adjacent core secticons had to be bulked to obtain a total
ca 7 g carbon reguired for the analysis. Results of the radiocarbon dating
procedure are given in Table 4.7.

Examination of the zlapb dating cuxves for the cores from the Round
Loch of Glenhead, Loch Enoch and Loch Valley shows a straight-lipe relation-
ship between age and depth and & fairly constant rate of sediment accumula-
tion, the rate, however, varies markedly betwsen sites. Sediment accumula-—

tion through time has not, however, been so constant in the other three

cores, this is especially so for the Loch Grannoch and Loch Fleet. The



4,1 Zlopb DATA AND CRS CALCULATED SEDIMENT AGE AND ACCUMULATION RATES FOR THE ROUND LOCH OF GLENHEAD

Unsupported 21

TABLE
SEDIMENT CORE
Depth Total 210pb Cumulative 0
(o) B ci g"l) Unsuppo%ted 210pp
(p Ci cm~2}

0.0 0.0 8.15
1.25 31.08Bx.56 6.75
2.25 20.32%,59 5.23
3.25 18,26%,51 4,00
4.75 11.71%£.48 2.64
6.75 8.25%.28 1.63
B8.75 6.06+,22 1.42
10.75 4.68+.17 0.68
12.75 4. 444k 12 0.45
14.75 4,03+, 17 0.29
18.75 3.61%.12 0.1z2
21,75 3.54x.10 0.05
24.75 3.32%.15

30.25 3.26%.12

34,75 3.66%,10

40.50 3.50%.12

44 .50 3.45%.13

0. 50 3.44%,.09

74.50 3.41+£.13

Date
{AD)

1981
1975
1967
1958
1945
1929
1914
1901
1883
1874
1844
1817

Age
{yx}

(%
14+
23
3ok
52%
67+
80X
93+

107%13
13729
164137

W s o M o e e

OPb equilibrium depth is 30.5 cm.

Sediment Accumulation Rate

~2
{mg cm

VI

—~1

)

fmm yr-1)
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4
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Error
(%)
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122.7

226Ra

(p ci g~1)
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Pb DATA AND CRS CALCULATED SEDIMENT AGE AND ACCUMULATION RATES FOR THE LOCH ENOCH

TABLE 4,2
SEDIMENT CORE
Depth Potal 21€}Pb Cumulatlveo
o) b i oD Snsupp0¥ted ?i Ph
(p Ci cm—2)
0.0 - 24.98
1.25 33,191,117 20.78
4.25 21.74% 22 13.75
8.25 10,09+, 12 7.56
12.25 L0241 4,40
14.25 5.14%.08 3.35
17.50 4.29+ .06 1.89
20.50 3.042.06 1.08
23.50 2.35%.04 .60
26.50 1.99£.05 0,34
32.50 1.612.05 0.10
38.50 1.51%.05 0.04
44 .50 1.49+.08
50.50 1.46%.07
56.50 1.43%.08
62.50 1.32+.04
65.50 1.32£.04
©8.50 1.59+.08

Unsupported 2

Date
{AD}

1981
1975
1962
1943
1926
1917
18998
1880
1861
1843
1804
1769

Gk
194
38+
55k
64+
83%

101+
120+
138+
177x16
212+18

T a2 IN3 D3 OB 3 b e

]

10y equilibrium depth is 41.5 cm

Sediment Accumulation Rate

-2
{mg cm

20.
21,
27.
25.
28,
20.
21.

21,
20,
23.
20.

i Lad b of

WD

X NI i O

¥

-1

1

{mm yr" }

[RR SN
B T e

4

.

D e R e i L I A
[CoEER R S N s A o

.
&

9.

(el s SR AT s B R

Standard
Erroxr

226Ra

(p ci g1}

.,.8?,.—
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TABLE 4.3 PL DATA AND CRS CALCULATED SEDIMENT AGE AND ACCUMULATION RATES FOR THE LOCH VALLEY
SEDIMENT CORE
210 1 Sediment Accumulation Rate Standard 296
Cumulative "
Depth Total Ph ) Date Age -2 -1 -1 e e Ra
— Unsupported Pb  Tapy W) (mg cm — yxr ] (mm yr ) Brror (0 T o 1)
(cm) {p CL g™} (o Ci om=2]) Y Ty P g
0.0 - 20.32 1981 0 - - - -
1.25 36.41%.28 18.41 1978 3% 1 17.9 2.1 3.2 -
4,75 24.61%.20 9,54 1957 24% 1 14.7 1.3 3.9 -
6.75  14.91%£.25 5.56 1939 42+ 2 16.4 1.3 5.5 .
9.25  11.14%.22 2,77 1917 64+ 3 12.7 1.0 9,1 -
11.25 7.40%, 11 1.54 1898 83+ 5 15.8 1.3 15.5
13.75 6,545, 17 0.82 1878 103+ 9 11.7 1.1 27.8 - '
16.25 5.30+.15 0.39 1854 127%17 13.1 1.2 34.8 - B

25.25  4.30%.09 5
35.25  4.32%.30
45.50  4.34%.09
50.50 3.89%,12
55.50  3.54£.07
65.50  4.10%.06
75.50  3.20%.12
79.50  3.35%,13

»{Igpb equilibl'lum depth is 31.6 om



>10p, DATA AND CRS CALCULATED SEDIMENT AGE AND ACCUMULATION RATES FOR THE LOCH DEE
SEDIMENT CORE

TABLE 4.4

Sediment Accumulation Rate

Dapth Total 210?b EEEEiEEEE%m Date Age -2 -1 -1 standard 226Ra
Tem 5 cig-D) 3nsupp0¥tedm Ph (D) o {mg cm ~ yr 7) {mm yxr ) Exror (p T g-1)
(p Ci om=2) (%)

0.0 - 56.70 1980 8] - - ~ -

1.50 27,431,021 53.52 1978 2+ 1 64.8 7.9 2.7 -

2.50 43.31%,27 50.38 1976 41 1 37.7 3.3 2.8 -

4.50 25,27+ .44 42 .50 1971 9k 1 56.3 5.1 3.5 -

7.50 28.81%£.25 34.74 1964 16x 1 A0.0 3.8 3.9 =

9.50 24.761+ .40 29.42 1959 21% 1 39.9 3.6 4.2 1.79%.06
12.50 17.274£.24 22.99 1951 29% 2 46.0 3.9 5.3 -
19.50 8,72+, 21 14,10 1935 45+ 2 62.0 5.3 7.8 %‘l 6a+.04
24 .50 6.45%. %0 10.67 1926 544 3 69.3 5.6 16.1 e
29.50 4,44+, 07 8.31 1918 b2t 4 94.9 7.5 12.6 -
31.50 4.02+.07 7.72 1916 64t 4 108,86 9.3 13.6 -
34.50 3.691.07 7.03 1913 67 4 114.9 10,01 15.0 -
39.50 3.47%.20 5.99 1903 72 5 115.9 9.3 17.¢ 1.86%.11
49.50 2.91+.08 4,27 1897 834+ 7 122.1 9.5 28.9 1.82+.11
52.50 2.73£.07 3.85 1894 86+ 8 115.4 8.4 25.8 1.69%.07
59.50 2.55%.07 2.91 1885 95+10 103.0 6.8 33.4 1.67+.05
68.50 2.042.06 1.96 1872 108x15 141.4 8.9 51.3 % 1.57+.06
69.50 2.13£.05 1.88 1871 10916 104.9 6.7 52.0 T

Unsupported 210Ph equilibrium depth is >70 cm

-,Gg-—



TABLE 4.5 Zlopb DATA AND CRS CALCULATED SEDIMENT AGE AND ACCUMULATION RATES FOR THE LOCH GRANNOCH

SEDIMENT CORE

Depth Total 210Pb EEEE;EE&Z§“¥ Date
(cm) {p ci g~1) Unsu@@o?tedu b {AD)
{p Ci cm™4)

0.0 - 32.36 1980
4.50 5.99+.29 31.05 1973
9,50 5.37+.28 29.06 1976
15.50 5.41+%.18 26.82 1973
19.50 R.81%.20 25.04 1971
25.50 6.23%.16 22.35 1968
27.50 B.44% .21 21,19 1966

28 50 9.29+.28 20.14 1964
29.50 15.56%.73 18.68 1962
30.50 26.688%, 36 16.38 1958
32.50 13.90%.23 12.35 1949
33.50 10,49%,25 11.08 1945
34.50 8.02x.23 10,21 1942
35,50 &6.70%.21 9.61 1941
37.50 6.04%.13 B.65 1937
39,50 5.42+,20 7.86 1934
49,50 4.68%.15 4.58 1917
59.50 4.07%.11 2.27 1894
69.50 3.38+.18 0.95 1866 1
79.50 3.18%.08 0.32 1831 1
85,50 2.97+.05 0.15 1805 1

210 oy e .
Unsupported ! Pb egquilibrium depth is >86 cm

Sediment Accumulation Rate

Aqe s — =7 Standard 226,
| {mg om  yr ) (mm yr 7) E%%%ﬁ 6T g
o - - - -

2+ 0 301.0 22.5 9.3 -

4+ O 35G.7 24.9 11.3 -

T+ O 317.5 21.4 8.1 2.69%,11
9+ 0O 255.2 17.7 7.6 -

12+ 1 198.2 14,6 6.0 -

14x 1 114.6 8.0 4.9 -

164 1 95.1 6.1 5.4 -

164 1 46.9 3.3 6.5 -

22+ 1 21.1 1.7 3.7 2.68%.10
ER T 34.2 2.8 4.8 -
35+ 1 44 .1 3.3 5.8 -
38% 1§ 59,2 4.5 .8 -

39+ 1 73.7 5.7 7.6 -
43 2 78.9 6.0 7.5 -
45+ 2 87.0 6.3 8.5 -

6ix 2 66.6 4.8 146.0 -
Bot 4 45,3 3.3 14 .4 -

14% & 35.% 2.6 17.9 -
49+ 9 12.6 1.4 26.8 o
7ox16 30.4 2.1 30.1 2.82%.01

....;;(:‘3'_
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SEDIMENT CORE

TABLE 4.6
Depth Total 2me
{cm) (p ci g-1)
0.0 -
2.50 17.51x.35
4.50 12.55£.53
9.50 7.16%,24
14.50 5.75%.23
19.50 6£.83%.19
24.50 £.39%.19
27.50 5,614.19
28.50 9.33x.21
29.50 10.00+.23
3G.50 10.45%.20
31.50 10,87+, 14
32.50 8.96+,25
34.50 8.09%.25
39.50 5.47%.15
49.50 4,63%.15
59,50 4.,89%, 20
69,50 5,432,115
7950 8.48%.20
86.50 9.87%.29

Unsupported 210

i

15.5 om depth

Cumulative
Unsupported Z10pp

(p Ci cm?)

51.30
48,08
45.88
43.33
42.086
40.16
37.09
34.80
33.84
32.56
31.27
30,13
29.20
27.82
25.47
23.21
21.95
20.83
i7.806
13.85

Date
{aD)

1980
1978
1976
1975
1974
1972
1970
1968
1967
1965
1964
1963
1962
1960
1958
1955
1953
1951
1946
1933

102
12%
13%
15%
16
17
18z%
20%
22%
Z2hi
27%
29%
34+
4241

PO~ O O U e L LD L0 0 DI N e e e e

P equilibrium depth is >87 cm

248.5 cm depth

385.5 cm depth

Sediment Accumulation Rate

-2
{mg cm

111.6
i67.1
379.8
598.9
337.9
299.3
308.9
i43.5
125.1
112.3
103.0
125.4
134.1
200.7
243.3
266.4
350.9
200.4
175.9

-1

yr o} {am yrul)

Pb DATA AND CRS CALCULATED SEDIMENT AGE AND ACCUMULATION RATES FOR THE LOCH FLEET

Standard
Error

(%)

i4.7
15.7
17.7
19.8
8.1
19.4
20.8
20.8
21.6
22.4
23.2
24,1
25,3
27.6
30.4
32.5
34.4
39.5
41.9

22
6Ra

(p ci g~ b

l.62i.®52

7.47%.09°

._ZE.M
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TABLE 4./ RADIOCARBON DATING RESULTS FOR THE ROUND
[OCH OF GLENHEAD, LOCH DEE AND LOCH GRANNOCH

SEDIMENT CORES

- 13 .
6 Sample Depth 14C Age 13C/12C C Adjugted
Site In tore {(vears BP) {G/00) Age
{cm) ¥ {years BP)
Round Loch of
Glenhead T4-80 1970180 -26.09 1950280
Loch Dee 6268 211060 -26.52 208+70
Loch Grannoch 80-87 1780260 -26.35 1760160

4
TIndicate one standard
statistic alone.

deviation, based on the counting



- B4 -

irregular ziopb concentration and few 226Ra measurements on the Fleet core
make its chronoclogy very tentative and further 226Ra analyses are regquired.
The radiccarbon dating results (Table 4.7) show that sediment at the bases
of the three selected cores ls about 2,000 vears old. However, as some of
the carbon in these samples has undoubtedly been derived from eroding
catchment peat it is likely that the estimated ages are too old. This is
especially so for the Loch Grannoch and Loch Dee cores where the 21OP}3
calculated sediment dates for the base of sach core are only 174 and 109
vears BP, respectively.

The variation in Elng concentration and conseguently the sediment
aeccumulation rate data in Lochs Dee and Grannoch and Fleet doubtless
reflect land-use changes. Se far, however, only the sediment chronology

from Loch Grannoch provides clear evidence relating catchment afforestation

methods and accelerating lake sediment accumulation.
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Fig. 4.5. Loch Grannoch.
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Fig. 4.6. Loch Fleet.
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