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Figures, Tables & Plates - Chapter 2

Nearest tidal

Field Site prediction

LON MHWS MHWN MLWN MLWS

Balmacara Kyle of Lochalsh| 5717 | 543 | 2.57 | 1.17 | -0.53 | -1.93 | 0.32

Eilean nan Gall |Dornie Bridge 5717 | 531 262 | 112 | -0.58 | -1.98 0.3

Nonach Dornie Bridge 5717 | 531 262 1.12 | -0.58 | -1.98 0.3

Saideal nan .

Ceapaich Mallaig 5700 | 550 | 2.38 118 | -0.52 | -1.92 | 0.28

Loch Creran  |Port Appin 5633 | 525 | 2.25 115 | -0.05 | -1.15 | 0.55
. East Loch

Barr-na-Criche Tarbert 5552 | 524 1.78 128 | -0.52 | -1.32 | 0.31

Table 2.1. Summary of the tidal predictions for the ports nearest to the field sites. The
tidal predictions have been transformed into mOD from the Admiralty Tide Tables (1986)
by Shennan (pers comm.).
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Figure 4.1 Regional diatom training set, dominant diatom species exceeding 10% of the total are shown. Species are ordered
according to their salinity tolerance. The diatom samples are ordered on the y-axis according to the elevation (SWLI) of the
assemblage and the histograms show the percentage abundance of each of the diatom species.
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their salinity tolerance. The diatom samples are ordered on the y-axis according to their elevation (SWLI) and the histograms show the
percentage abundance of each of the dominant diatom species.
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Figure 4.14 Argyll pollen training set, dominant pollen species exceeding 2% of the total are shown and species are ordered
according to their life form. The pollen samples are ordered on the y-axis according to their elevation (SWLI) and the histograms
show the percentage abundance of each of the pollen species.
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. . DCCA axis 1
Training |Environmental Dlgr? gl::’((éso" qgr?é::)((és; length (SD
Set Name |Variable . . h units) diatoms
units) diatoms | units) polien and pollen
Regional [SWLI 4.12 1.57 2.64
Kintail SWLI 6.78 1.52 2.66
Morar SWLI 4.48 1.52 2.36
Argyll SWLI 4.95 2.05 2.38
Table 4.1 Detrended Canonical Correspondence Analysis results.
pH 0.18
LOI -0.19 -0.29
% Sand -0.44 0.19 -0.41
% Silt 0.33 -0.19 0.48 -0.98
% Clay 0.66 -0.12 0.14 -0.87 0.76
SWLI -0.48 -0.47 0.59 -0.07 0.17 -0.22
Salinity pH LOI % Sand % Silt % Clay
Table 4.2 Correlation matrices for environmental variables from the regional

diatom training set.

Total

Axes 1 2 3 4 inertia
Eigenvalues: 0.57 0.38 0.31 0.28 7.63
Species-environment
correlations: 0.95 0.89 0.86 0.88
Cumulative percentage variance

of species data: 7.4 12.5 16.5 20.3

of species-environment relation: 28.8 48.4 64.3 78.8
Sum of all eigenvalues: 7.63
Sum of all canonical eigenvalues: 1.96

Table 4.3 CCA results showing summary of eigenvalues for the regional
diatom training set.
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Training Set Name Explained Unexplained

Variance (%) Variance (%)
Regional diatom training set 26 74
Kintail diatom training set 11 89
Morar diatom training set 51 49
| Argyll diatom training set 34 66
Regional polien Training Set 28 73
Kintail pollen Training Set 16 84
Morar pollen Training Set 53 47
| Argyll pollen Training Set 37 63
Regional multi-proxy training set 28 72
Kintail multi-proxy training set 18 82
Morar multi-proxy training set 43 57
Argyll multi-proxy training set 38 62

Table 4.4 Summary of the results of CCA analysis listing the percentage of
explained and unexplained variance.

Model

Number
WAPLS Component 1 for SWLI 27.07 | 0.75 | 0.69 | 30.02 | 0.70 | 30.59
WAPLS Component 2 for SWLI 18.86 | 0.88 | 0.79 | 24.85 | 0.79 | 26.43

1 WAPLS Component 3 for SWLI 13.97 1093 | 0.84 | 21.84 -| 0.83 | 24.83

WAPLS Component 4 for SWLI 11.35 | 096 | 0.85 | 20.77 | 0.85 | 23.88
WAPLS Component 5 for SWLI 913 (097 | 0.87 | 19.65 | 0.87 | 23.32
Weighted averaging model (inverse
deshrinking) for SWLI 2707 1075 069 | 2994 | 0.70 | 30.55
Weighted averaging model (classical
deshrinking) for SWLI 31.25 1075 | 070 | 33.56 | 0.70 | 33.68

2 Weighted averaging model (tolerance
downweighted, inverse deshrinking) 21561 | 084 | 0.74 | 27.87 | 0.74 | 2048
for SWLI

Weighted averaging model (tolerance
downweighted, classical deshrinking) | 23.44 | 0.84 | 0.74 | 29.21 | 0.74 | 30.24
for SWLI
Table 4.5 Summary of the transfer function performance statistics for the regional
diatom training set. WA-PLS component 3 is the chosen model.
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Paper r

Gasse et al. (1995) 0.77 t0 0.92
Campeau et al. (1999) 0.87 to 0.89
Zong and Horton (1999) 0.65t00.72
Gehrels (2000) 0.77 t0 0.85
Sawai et al. (2004) 0.88t0 0.94

Table 4.6  List of 7 values from other studies.
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a) Morar

pH 0.61

Lol -0.04  0.41

% Sand 022 -048 -0.91

% Silt 0.16 048 093 -0.99

% Clay 0.43 041 075 -0.90 0.85

SWLI 049 -016 049  -0.40 0.45 0.16
Salinity pH LOl %Sand %Silt % Clay

b) Argyll

H 0.42

LOI -0.34 056

% Sand -0.21 0.40 -0.53
% Silt 0.24 -0.38 0.52 -0.99
% Clay 0.28 -0.23 0.37 -0.91 0.88
WLI -0.44 -0.80 0.59 -0.39 0.38 0.23
Salinity pH LOl % Sand %Silt % Clay

Table 4.7 Correlation matrices for environmental variables for the local diatom
training sets.
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a) Kintail diatom training set

Lx Total
es 1 2 3 4 inertia
Eigenvalues: 0.70 0.88 0.61 0.52 6.52
Species-environment correlations: 0.92 0.00 0.00 0.00
Cumulative percentage variance

of species data: 10.70 2430 3360 4150

of species-environment relation: 100.00 0.00 0.00 0.00
Sum of all eigenvalues 6.52
Sum of all canonical eigenvalues 0.70
b) Morar diatom training set

Total

Axes 1 2 3 4 inertia
Eigenvalues: 0.69 0.41 0.32 0.23 352
Species-environment correlations: 0.99 0.95 0.86 0.931
Cumulative percentage variance

of species data: 19.6 31.3 404 46.9

of species-environment relation: 38.5 61.4 794 921
Sum of all eigenvalues: 3.52
Sum of all canonical eigenvalues: 1.79
C) Argyll diatom training set

Total

Axes 1 2 3 4 inertia
Eigenvalues: 0.70 0.43 0.38 0.29 6.21
Species-environment correlations: 0.97 0.90 0.88 0.86
Cumulative percentage variance

of species data: 11.20 18.10 2410 28.80

of species-environment relation: 33.6 53 69.8 845
Sum of all eigenvalues 6.21
Sum of all canonical eigenvalues 2.1

Table 4.8  CCA results showing summary of eigenvalues for the diatom training sets.
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| : _
No of | ' ‘ Jack Boot

Training Set Name Component; RMSE R2 Jack R2 Boot R2
: i '

RMSEP RMSEP

samples
B | : L .

Regional diatoms 116 3 WAPLS Component 3 for SWLI 13.97 0.93 0.84 21.84 0.83 24.83
Kintail diatoms 43 3 WAPLS Component 3 for SWLI 11.23 0.96 0.82 24.19 0.82 27.79
Morar diatoms 22 3 WAPLS Component 3 for SWLI 2.76 0.99 0.93 10.28 0.91 12.46
Argyll diatoms 51 3 WAPLS Component 3 for SWLI 9.97 0.97 0.86 21.13 0.87 24.06

Table 4.9 Summary of the transfer function performance statistics for the diatom training sets for each model chosen. The results are
shown in full in appendix 4.1.
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a) Regional training set

pH 0.33

Lol 032  -046

% Sand 058 -018  -0.01

% Silt 043 020 008 -0.96

% Clay 079 020 021 086 071

SWLI 034 081 049 025 026 -0.29
Salinity  pH LOl  %Sand % Silt % Clay

b) Morar training set

pH 0.55

LOI -0.22 0.30

% Sand -0.38 -0.44 -0.69

% Silt 0.21 0.47 0.79 -0.96

% Clay 0.65 0.21 0.22 -0.74 0.52

SWLI -0.87 -0.55 0.06 0.57 -0.39 -0.78
Salinity pH LOI  %Sand %Silt % Clay

c) Argyll training set

pH 0.58

Lol -0.52 -0.57

% Sand -0.32 -0.13 -0.19

% Siit 0.36 0.15 0.17 -0.99

% Clay 0.43 0.37 -0.06 -0.88 0.85

SWLI -0.60 -0.87 0.51 023 -0.23 -0.44
Salinity pH LOI %Sand %Silt % Clay

Table 4.10 Correlation matrices for environmental variables for the pollen training
sets.
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a) Regional training set

Total
IAxes 1 2 3 4 inertia
Eigenvalues: 0.17 0.13 0.07 0.07 1.80
Species-environment correlations: 0.88 0.79 0.61 0.77
Cumulative percentage variance
of species data: 9.00 1570 19.50 2290
of species-environment relation: 3250 5680 7060 83.00
Sum of all eigenvalues 1.90
Sum of all canonical eigenvalues 0.53
b) Kintail training set
Total
IAxes 1 2 3 4 inertia
Eigenvalues: 0.16 0.25 0.09 0.08 0.96
Species-environment correlations: 0.76 0.00 0.00 0.00
Cumulative percentage variance
of species data: 16.30 42.90 52.20 61.00
of species-environment relation: 100.00 0.00 0.00 0.00
Sum of all eigenvalues: 0.96
Sum of all canonical eigenvalues: 0.16
c) Morar training set
Total
Axes 1 2 3 4 inertia
Eigenvalues: 0.24 0.14 0.11 0.06 1.21
Species-environment correlations: 0.87 0.91 0.94 0.76
Cumulative percentage variance
of species data: 19.8 312 40.6 455
of species-environment relation: 375 59.1 76.7 86.1
Sum of all eigenvalues: 1.21
Sum of all canonical eigenvalues. 0.64
d) Argyll training set
Total
[Axes 1 2 3 4 inertia
Eigenvalues: 0.19 0.14 006 004 1.39
Species-environment correlations : 0.92 089 084 082
Cumulative percentage variance
of species data; 13.80 2420 2860 31.60
of species-environment relation: 37.30 6530 77.10 85.40
Sum of all eigenvalues: 1.39
Sum of all canonical eigenvalues: 0.52

Table 4.11 CCA results showing summary of eigenvalues for the pollen training

sets.
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Jack Boot

o , No of v i :
Training Set Name samples Compon?nt : R2 Jack R2 RMSEP Boot R2 RMS_EPl
g e Ry . . | A
Regional pollen 82 2 PLS Component 2 for SWLI 39.44 0.56 034 48.19 0.36 50.89
Kintail polien 25 3 PLS Component 3 for SWLI 34.63 0.66 0.30 52.92 0.31 57.61
Morar pollen 15 3 PLS Component 3 for SWLI 6.49 0.94 0.59 17.97 0.65 18.44
Argy!l pollen 42 3 WAPLS Component 3 for SWLI 18.74 0.92 0.59 42.20 0.67 43.29

Table 4.12 Summary of the performance statistics for the chosen transfer function model for each of the pollen training sets. A
table of the results for each model is shown in Appendix 4.1.
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a) Regional training set

pH 0.30

LOI 026 -0.16

%Sand -055 -0.06 -0.10

% Silt 042 010 016 -0.96

% Clay 075 003 -011 -087 0.71

SWLI 037 -065 018 013 -017 -0.11
Salinity pH LOl % Sand % Silt % Clay

b) Morar training set

H 0.58

LOI 014 033

% Sand -0.37 -0.48 -0.76

% Silt 022 050 082 -097

%Clay 063 028 035 -077 058

WLI -085 -059 -003 058 -044 -076
Salinity pH LOlI % Sand % Silt % Clay

c) Argyll training set

pH 0.55

LOI -0.42 -0.33

% Sand 030 -005 -0.27

% Silt 035 0.07 025 -099

% Clay 035 017 011 -089 085

SWLI 079 -068 0.28 024 -024 -0.30
Salinity pH LOl % Sand % Silt % Clay

Table 4.13 Correlation matrices for environmental variables from the multi-proxy

training sets.
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a) Regional training set

Total
IAxes 1 2 3 4 inertia
Eigenvalues: 0.31 0.21 0.18 0.10 3.47
Species-environment correlations: 0.95 0.85 0.90 0.78
Cumulative percentage variance
of species data: 900 1510 2020 23.00
of species-environment relation: 3140 65290 7050 80.30
Sum of all eigenvalues: 3.47
Sum of all canonical eigenvalues: ’ 0.99
b) Kintail training set
Total
Axes 1 2 3 4 inertia
Eigenvalues: 0.45 0.51 0.33 0.21 2.47
Species-environment correlations: 0.93 0.00 0.00 0.00
Cumulative percentage variance
of species data: 1800 3860 51.80 60.10
of species-environment relation: 100.00 0.00 0.00 0.00
Sum of all eigenvalues: 2.47
Sum of all canonical eigenvalues: 0.45
C) Morar training set
Total
lAxes 1 2 3 4 inertia
Eigenvalues: 0.37 0.21 0.17 0.12 1.76
Species-environment correlations: 0.97 0.94 0.93 0.85
Cumulative percentage variance
of species data: 21.10 32.80 4240  49.20
of species-environment relation; 37.10 57.80 74.70 86.50
Sum of all eigenvalues 1.76
Sum of all canonical eigenvalues 1.00
d) Argyll training set
Total
es 1 2 3 4 inertia
Eigenvalues: 0.35 0.23 0.17 0.1 2.62
Species-environment correlations: 0.96 0.92 0.80 0.83
Cumulative percentage variance
of species data: 13.30 22.00 28.50 32.80
of species-environment relation: 34.80 57.60 74.70 85.70
Sum of all eigenvalues: 2,62
Sum of all canonical eigenvalues: 1.00,

Table 4.14 CCA results showing summary of eigenvalues for the multi-proxy
training sets.
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h ‘

Component Name ‘ RMSE Rz Jackrz 3% gootrz B0

RMSEP RMSEP

|

No of

Training Set Name
1 samples

610 097 082 1566 081  17.90

Regional multi-proxy 75 3 WAPLS Component 3 for SWLI

Kintail multi-proxy 23 3 WAPLS Component 3 for SWLI 5.06 0.99 0.73 25.00 0.74 26.40
Morar multi-proxy 15 3 WAPLS Component 3 for SWLI 1.21 1.00 0.87 10.51 0.88 11.65
Argyll multi-proxy 37 2 WAPLS Component 2 for SWLI 7.34 0.95 0.80 14.42 0.80 15.93

Table 4.15 Summary of the performance statistics for the chosen transfer function model for each of the multi-proxy training sets.
A table of the results for each model is shown in Appendix 4.1.
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No of

Training Set Name Compon‘gnt

samples
1

Regional diatoms 116 3 WAPLS Component 3 for SWLI 13.97 0.93 0.84 21.84 0.83 2483
Kintail diatoms 43 3 WAPLS Component 3 for SWLI 11.23 0.96 0.82 2419 0.82 27.79
Morar diatoms 22 3 WAPLS Component 3 for SWLI 2.76 0.99 0.93 10.28 0.91 12.46
Argyll diatoms 51 3 WAPLS Component 3 for SWLI 9.97 0.97 0.86 21.13 0.87 24.06
Regional pollen 82 2 PLS Component 2 for SWLI 39.44 0.56 0.34 48.19 0.36 50.89
Kintail pollen 25 3 PLS Component 3 for SWLI 34.63 0.66 0.30 6292 0.31 57.61
Morar pollen 15 3 PLS Component 3 for SWLI 6.49 0.94 0.59 17.97 0.65 18.44
/Argyll pollen 42 3 WAPLS Component 3 for SWLI 18.74 0.92 0.59 42.20 0.67 43.29
Regional multi-proxy 75 3 WAPLS Component 3 for SWLI 6.10 0.97 0.82 15.66 0.81 17.90
Kintail muiti-proxy 23 3 WAPLS Component 3 for SWLI 5.06 0.99 0.73 25.00 0.74 26.40
Morar multi-proxy 15 3 WAPLS Component 3 for SWLI 1.21 1.00 0.87 10.51 0.88 11.65
Argyll multi-proxy 37 2 WAPLS Component 2 for SWLI 7.34 0.95 0.80 14.42 0.80 15.93

Table 4.16 Summary of the performance statistics for the chosen transfer function models for each of the training sets.
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[ i ‘ 3

' . Jack Boot | '
Component Name Jack R2 RMSEP Boot R2 RMSEI

[

15.66 0.81 17.90

!
Multi-proxy Training Set No of
Name samples
| |
Regional Diatom and

WAPLS Component 3 for SWLI

pollen 75 3 6.10 0.97 082
Regional Diatoms 75 3 WAPLS Component 3 for SWLI 8.11 0.95 0.78 17.51 0.78 20.35
Regional Pollen 75 2 WAPLS Component 2 for SWL! 18.39 0.76 0.58 24.40 0.61 24.73

Table 4.17 Summary of the performance statistics for the most appropriate models for the multi-proxy training set and diatom and
pollen training sets comprising just the diatom and pollen samples present in the multi-proxy training set.
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APPENDIX 4.1 Transfer function resulits.

Regional Diatom Training Set

Jack Boot

Model Code Name RMSE R2 JackR2 RMSEP Boot R2 RMSEP
Component 1 WAPLS Component 1 for SWLI 27.07 0.75 0.69 30.02 0.70 30.59
Component 2 WAPLS Component 2 for SWLI 18.86 0.88 0.79 24.85 0.79 26.43
1 Component 3 WAPLS Component 3 for SWLI 1 13.97 0.93 0.84 21.84 0.83 - 2483
Component 4 WAPLS Component 4 for SWLI 11.35 0.96 0.85 20.77 0.85 23.88
Component 5 WAPLS Component 5 for SWLI 9.13 0.97 0.87 19.65 0.87 23.32
Jack Boot

Model Code Name RMSE R2 JackR2 RMSEP Boot R2 RMSEP

WA_Inv Weighted averaging model (inverse deshrinking) for SWLI 27 07 0.75 0.69 2994 0.70 30.55

WA_Cla Weighted averaging model (classical deshrinking) for SWLI

2 31.25 0.75 0.70 33.56 0.70 33.68
WATOL Inv Weigljteg:l averaging model (tolerance downweighted, inverse
- deshrinking) for SWLI 21.51 0.84 0.74 27.87 0.74 29.48
WATOL Cla Weighteq averaging model (tolerance downweighted, classical
- deshrinking) for SWLI 23.44 0.84 0.74 29.21 0.74 30.24
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Model Code Name RMSE R2 JackR2 ik, BootR2 oot
Component 1 WAPLS Component 1 for SWLI 27.04 0.77 0.68 32.07 0.69 34.27
Component 2 WAPLS Component 2 for SWLI 16.18 0.92 0.79 25.76 0.80 28.93

1 Component 3 WAPLS Component 3 for SWLI I 11.23 0.96 0.82 24.19 0.82 27.79
Component 4 WAPLS Component 4 for SWLI 8.29 0.98 0.86 21.54 0.85 26.32
Component 5 WAPLS Component 5 for SWLI 6.05 0.99 0.87 20.79 0.86 26.39

Model Code Name RMSE R2 JackR2 pyick, BootR2 ooy
WA _Inv Weighted averaging model (inverse deshrinking) for SWLI 27.04 0.77 0.68 31.94 0.68 3343
WA_Cla Weighted averaging model (classical deshrinking) for SWLI 30.76 0.77 0.69 35.71 0.69 36.12

2 WATOL Inv Weightet_j averaging model (tolerance downweighted, inverse
- deshrinking) for SWLI 2410 0.82 0.70 31.30 0.69 34.67
WATOL Cla Weighteq averaging model (tolerance downweighted, classical
- deshrinking) for SWLI 26.63 0.82 0.70 33.90 0.70 35.97
Morar Diatom Training Set

Model Code Name RMSE R2 JackR2 pick, BootR2 oot
Component 1 WAPLS Component 1 for SWLI 8.67 0.94 0.84 15.00 0.84 15.64
Component 2 WAPLS Component 2 for SWLI 4.38 0.99 0.89 12.75 0.89 13.68

1 Component 3 WAPLS Component 3 for SWLI 276 0.99 0.93 10.28 0.91 12.46
Component 4 WAPLS Component 4 for SWLI 1.56 1.00 0.93 10.17 0.92 12.29
Component 5 WAPLS Component 5 for SWLI 0.99 1.00 0.93 10.05 0.92 12.18

Model Code Name RMSE R2 JackR2 cpicK, BootR2 et
WA_Inv Weighted averaging model (inverse deshrinking) for SWLI 8.67 0.94 0.86 14.01 0.88 13.81
WA_Cla Weighted averaging model (classical deshrinking) for SWLI 8.92 0.94 0.86 13.75 0.88 13.48

Weighted averaging model (tolerance downweighted, inverse
2 WATOL Inv desr?rinking) for SWLI 638 097 089 1221 091 1448
WATOL Cla Weigr_\teq averaging model (tolerance downweighted, classical
- deshrinking) for SWLI 6.47 0.97 0.89 11.98 0.91 14.30
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Model Code Name RMSE R2 JackR2 R‘I‘V‘TSC'E(P Boot R2 R?II%OEtP
Component 1 WAPLS Component 1 for SWLI 24 .46 0.81 0.74 28.69 0.75 29.51
Component 2 WAPLS Component 2 for SWLI 15.73 0.92 0.82 23.66 0.82 26.20

1 Component 3 WAPLS Component 3 for SWLI 9.97 0.97 0.86 21.13 0.87 _24.06
Component 4 WAPLS Component 4 for SWLI 7.34 0.98 0.87 20.13 0.87 23.87
Component 5 WAPLS Component 5 for SWLI 5.18 0.99 0.88 19.90 0.88 2433

Model Code Name RMSE R2 JackR2 ppicK, BootR2 puect
WA_inv Weighted averaging mode! (inverse deshrinking) for SWLI 24.46 0.81 0.74 28.73 0.73 30.22
WA_Cla Weighted averaging model (classical deshrinking) for SWLI 27.18 0.81 0.74 31.48 0.74 32.19

2 WATOL Inv Weighteq averaging model (tolerance downweighted, inverse
— deshrinking) for SWLI 14.58 0.93 0.80 25.44 0.80 30.02
WATOL Cla Weigr)teq averaging model (tolerance downweighted, classical
- deshrinking) for SWLI 15.10 0.93 0.81 24.84 0.80 29.82
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Regional Pollen Training Set

oot
Model Code Name RMSE R2 JackR2 pyeck. BootR2 oot
Component 1 [PLS Component 1 for SWLI 47.30 0.36 0.17 54.82 0.19 55.71
Component 2 |PLS Component 2 for SWLI | 3944 056 034 4819 036 50.89
1 Component 3 [PLS Component 3 for SWLI 37.91 0.59 0.33 49.26 0.32 54.01
Component 4 [PLS Component 4 for SWLI 36.32 0.62 0.23 57.29 0.27 58.28
Component 5 [PLS Component 5 for SWLI 35.65 0.64 0.19 58.96 0.24 61.21
Model Code Name RMSE R2 JackR2 pyack BootR2 oot
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_01 axes 1-1 59.12 0.00 0.61 62.69 0.55 64.85
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_02 axes 1-2 52.52 0.21 0.09 57.46 0.09 60.09
2 Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_03 axes 1-3 46.94 0.37 0.22 52.68 022 56.13
imbrie & Kipp Factor Analysis Regression modei for SWLI using
PCAR_04 axes 1-4 46.31 0.39 0.23 52.42 0.25 54.43
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_05 axes 1-5 40.73 0.53 0.35 47.96 0.32 52.47
Model Code Name RMSE R2
PCAR_01 Principal Components Regression model for SWL| usingaxes 1-1 57.59 0.05
PCAR_02 Principal Components Regression model for SWLI using axes 1 -2 48.94 0.32
3 PCAR_03 Principal Components Regression model for SWLI usingaxes 1-3 42.05 0.49
PCAR_04 Principal Components Regression model for SWLI usingaxes 1 -4 39.35 0.56
PCAR_05 Principal Components Regression model for SWLI usingaxes 1-5 39.35 0.56
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Kintail Pollen Training Set

ack
Model Code Name RMSE R2 JackR2 yick BootR2 oool)
Component 1 PLS Component 1 for SWLI 46.71 0.38 0.27 51.12 0.29 52.14
Component 2 PLS Component 2 for SWLI 37.36 0.60 0.35 48.84 0.37 50.86
1 Component 3 PLS Component 3 for SWLI | 3463 0.66 030 5292 0.31 . 57.61
Component 4 PLS Component 4 for SWLI 32.76 0.70 0.11 68.96 0.20 69.13
Component 5 PLS Component 5 for SWLI 28.02 0.78 0.05 81.47 0.16 77.25
ac
Model Code Name RMSE R2 JackR2 yick. BootR2 ooot)
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_01 axes 1-1 54.46 0.16 0.07 58.44 0.16 59.96
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_02 axes 1-2 44 .43 0.44 0.28 51.11 0.33 53.01
2 Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_03 axes 1-3 40.62 0.53 0.36 48.39 0.40 50.74
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_04 axes 1-4 36.76 0.62 0.40 46.49 0.41 50.33
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_05 axes 1-5 35.92 0.63 0.40 46.79 0.38 55.50
Model Code Name RMSE R2
PCAR_01 Principal Components Regression model for SWLI using axes 1 -1  49.44 0.31
PCAR_02 Principal Components Regression model for SWLI usingaxes 1 -2 44.29 0.44
3 PCAR_03 Principal Components Regression model for SWLI usingaxes 1 -3 38.93 0.57
PCAR_04 Principal Components Regression model for SWLI using axes 1 -4 35.80 0.64
PCAR_05 Principal Components Regression model for SWLI using axes 1 -5 35.80 0.64
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Morar Pollen Training Set

Model Code Name RMSE  R2 JackR2 pyock, BootR2 oot
Component 1 PLS Component 1 for SWLI 17.58 0.59 0.39 21.53 0.47 22.02
Component 2 PLS Component 2 for SWLI 9.67 0.88 0.60 17.50 0.61 19.18

1 Component 3 PLS Component 3 for SWLI [ 6.49 0.94 0.59 17.97 0.65 18.44
Component 4 PLS Component 4 for SWLI 367 0.98 0.72 14.93 0.72 16.91
Component 5 PLS Component 5 for SWLI 270 0.99 0.80 12.35 0.74 16.42
Model Code Name RMSE R2 JackR2 ok BootR2 oot
imbrie & Kipp Factor Analysis Regression model for SWLI using '
PCAR_01 axes 1-1 25.17 0.17 0.08 48.41 0.11 51.19
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_02 axes 1-2 20.16 0.46 0.18 27.54 0.42 43.05
2 Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_03 axes1-3 16.55 0.64 0.39 21.64 0.54 40.40
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_04 axes 1-4 14.25 0.73 0.49 21.26 0.52 43.39
Imbrie & Kipp Factor Analysis Regression model for SWLI using
PCAR_05 axes1-5 13.78 0.75 0.51 19.37 0.38 47.79

Model Code Name RMSE R2
PCAR_01 Principal Components Regression model for SWLI usingaxes 1-1 23.38 0.28
PCAR_02 Principal Components Regression model for SWLI using axes 1-2  16.50 0.64

3 PCAR_03 Principal Components Regression model for SWLI usingaxes 1-3 13.94 0.74
PCAR_04 Principal Components Regression model for SWLI usingaxes1-4 11.79 0.82
PCAR_05 Principal Components Regression model for SWLI usingaxes1-5 9.66 0.88
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Argyll Pollen Training Set

Model Code Name RMSE  R2 JackR2 pyick. BootR2 oot
WA_Inv Weighted averaging model (inverse deshrinking) for SWLI 26.50 0.84 0.69 37.29 0.70 40.84
WA_Cla Weighted averaging model (classical deshrinking) for SWLI 29.00 0.84 0.70 36.42 0.71 39.82

1 Weighted averaging model (tolerance downweighted, inverse
WATOL_Inv  deshrinking) for SWLI 23.04 0.88 0.67 38.84 0.72 41.99
Weighted averaging model (tolerance downweighted, classical

WATOL_Cla deshrinking) for SWLI 24.62 0.88 0.68 37.91 0.73 40.72
Jack Boot

Model Code Name RMSE R2 Jack R2 RMSEP Boot R2 RMSEP
Component 1 WAPLS Component 1 for SWLI 26.50 0.84 0.69 37.30 0.72 40.99
Component 2 WAPLS Component 2 for SWLI 21.78 0.89 0.66 38.35 0.70 40.83
2 Component 3 WAPLS Component 3 for SWLI | 18.74 0.92 0.59. 42.20 0.67 43.29
Component 4 WAPLS Component 4 for SWLI 16.72 0.93 0.56 44.75 0.64 45.66
Component 5 WAPLS Component 5 for SWLI 14.92 0.95 047 50.39 0.62 48.35

Model Code Name RMSE R2 Jack R2 R.i:l?;iE(P Boot R2 R?II%OEtP
Component 1 PLS Component 1 for SWLI 26.22 0.84 0.58 43.61 0.55 63.52
Component 2 PLS Component 2 for SWLI 25.44 0.85 0.67 37.88 0.69 41.91
3 Component 3 PLS Component 3 for SWLI 23.48 0.87 0.65 39.44 0.69 4173
Component 4 PLS Component 4 for SWLI 22.39 0.88 0.66 38.45 0.68 42.40
Component 5 PLS Component 5 for SWLI 21.88 0.89 0.55 44 .80 0.67 44.84
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Regional Multi-proxy Training Set

Model Code  Name RMSE ~ R2  JackR2 pycfy BootR2 ool
WA_Inv Weighted averaging model (inverse deshrinking) for SWLI 14.16 0.86 0.76 18.16 0.75 19.45
WA _Cla Weighted averaging model (classical deshrinking) for SWLI 15.31 0.86 0.77 18.73 0.76 19.72

1 Weighted averaging model (tolerance downweighted, inverse
WATOL _Inv  deshrinking) for SWLI 13.98 0.86 0.65 22.39 0.73 22.49
Weighted averaging model (tolerance downweighted, classical

WATOL_Cla deshrinking) for SWLI 15.08 0.86 0.65 24.00 0.73 22.91
ot

Model  Code  Name RMSE ~ R2  JackR2 3ok BootR2 oo’
Component 1 WAPLS Component 1 for SWLI 14.16 0.86 0.76 18.26 0.75 19.47
Component 2 WAPLS Component 2 for SWLI 8.40 0.95 0.80 16.65 0.79 18.53
2 Component 3 WAPLS Component 3 for SWLI r 6.10 0.97 0.82 . 15.66 0.81 17.90
Component 4 WAPLS Component 4 for SWLI 479 0.98 0.83 15.33 0.81 17.97
Component 5 WAPLS Component 5 for SWLI 3.92 0.99 0.83 15.55 0.81 18.45

Model Code Name RMSE R2 Jack R2 R‘I{llasc'E(P Boot R2 RaosoEtP
Component 1 PLS Component 1 for SWLI 19.23 0.73 0.69 20.68 0.69 21.28
Component 2 PLS Component 2 for SWLI 14.98 0.84 0.71 20.20 0.72 20.76
3 Component 3 PLS Component 3 for SWLI 12.80 0.88 0.72 19.73 0.74 20.30
Component 4 PLS Component 4 for SWLI 10.68 0.92 0.75 18.65 0.76 19.98
Component 5 PLS Component 5 for SWLI 9.29 0.94 0.77 18.13 0.77 19.83
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Kintail Multi-proxy Training Set

Model Code Name RMSE R2 Jack R2 R‘Ijvfg'E‘P Boot R2 R?ﬂosoEtP
WA_Inv Weighted averaging model (inverse deshrinking) for SWLI 16.16 0.88 0.63 29.13 0.65 29.81
WA_Cla Weighted averaging model (classical deshrinking) for SWLI 17.21 0.88 0.63 30.36 0.65 30.43

1 Weighted averaging model (tolerance downweighted, inverse
WATOL_Inv  deshrinking) for SWLI 17.73 0.86 0.67 27.75 0.69 29.31
Weighted averaging model (tolerance downweighted, classical
WATOL_Cla deshrinking) for SWLI 19.13 0.86 0.67 30.00 0.70 29.68

Model Code  Name RMSE  R2  JackR2 pyecfn BootR2 oot
Component 1 WAPLS Component 1 for SWLI 16.16 0.88 0.63 29.07 0.64 30.16
Component 2 WAPLS Component 2 for SWLI 8.18 097 0.73 25.32 0.74 26.87

2 Component 3 WAPLS Component 3 for SWLI I 5.0 0.99 0.73 25.00 0.74 26.40
Component 4 WAPLS Component 4 for SWLI 3.41 0.99 0.68 27.15 0.71 27.55
Component 5 WAPLS Component 5 for SWLI 2.27 1.00 0.58 31.53 0.68 28.84

ack Boot

Model Code  Name RMSE ~ R2  JackR2 pyic. BootR2 ouedr
Component 1 PLS Component 1 for SWLI 23.72 0.75 0.63 28.64 0.65 29.10
Component 2 PLS Component 2 for SWLI 11.13 0.94 0.78 22.35 0.77 23.97

3 Component 3 PLS Component 3 for SWLI 8.61 0.97 0.77 22.98 0.78 23.78
Component 4 PLS Component 4 for SWLI 6.16 0.98 0.76 23.46 0.77 23.99
Component 5 PLS Component 5 for SWLI 4.92 0.99 0.76 23.37 0.77 2415
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Morar Multi-proxy Training Set

Model  Code  Name RMSE  R2  JackR2 pyofn BootRz oot
WA_Inv Weighted averaging mode! (inverse deshrinking) for SWLI 6.20 0.95 0.83 11.47 0.84 12.20
WA_Cla Weighted averaging model (classical deshrinking) for SWLI 6.37 0.95 0.84 11.24 0.84 11.81

1 Weighted averaging model (tolerance downweighted, inverse
WATOL_Inv  deshrinking) for SWLI 5.39 0.96 0.88 9.71 0.86 13.45
Weighted averaging model (tolerance downweighted, classical
WATOL_Cla deshrinking) for SWLI 5.50 0.96 0.89 9.48 0.86 13.21

Model  Code  Name RMSE ~ R2  JackR2 ik BootR2 oar,
Component 1 WAPLS Component 1 for SWLI 6.20 0.95 0.81 12.34 0.83 13.02
Component 2 WAPLS Component 2 for SWLI 2.79 0.99 0.88 10.72 0.88 11.88

2 Component 3 WAPLS Component 3 for SWLI | 1.21 1.00 0.87. 10.51 0.88 11.65
Component 4 WAPLS Component 4 for SWLI 0.57 1.00 0.88 10.36 0.88 11.63
Component 5 WAPLS Component 5 for SWLI 0.28 1.00 0.88 10.32 0.88 11.62

Boot

, Model Code Name RMSE R2 Jack R2 R‘I{I?;lE(P Boot R2 RMSEP
Component 1 PLS Component 1 for SWLI 12.50 0.79 0.68 15.64 0.68 16.64
Component 2 PLS Component 2 for SWLI 4.09 0.98 0.81 12.23 0.78 14.14

3 Component 3 PLS Component 3 for SWLI 2.10 0.99 0.84 11.47 0.81 13.59
Component 4 PLS Component 4 for SWLI 1.18 1.00 0.86 10.81 0.82 13.34
Component 5 PLS Component 5 for SWLI 0.79 1.00 0.87 10.63 0.82 13.22
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Argyll Multi-proxy Training Set

Jack Jack Boot Boot

Model Code Name RMSE R2 R2 RMSEP R2 RMSEP
WA_Inv Weighted averaging model (inverse deshrinking) for SWLI 1088 088 077 1496 079 1584
WA_Cla Weighted averaging model (classical deshrinking) for SWLI 11.59 088 078 1539 080 1572

WATOL_inv Weighted averaging model (tolerance downweighted, inverse deshrinking) for SWLI 842 093 074 16.06 081 19.37
WATOL_Cla Weighted averaging model (tolerance downweighted, classical deshrinking) for SWLI 874 093 074 1603 081 19.17

Jack Jack Boot Boot

Model Code Name RMSE R2 “p> RMSEP R2 RMSEP
Component
1

Component

WAPLS Component 1 for SWLI 1088 0.88 077 1497 078 16.09

WAPLS Component 2 for SWLI | 734 095 080 1442 080 1593

, 2
g°mp°”e"‘ WAPLS Component 3 for SWLI 510 097 078 1552 080 16.76
S°mp°"e”t WAPLS Component 4 for SWLI 340 099 076 1650 079 17.34
component  \apLS Component 5 for SWLI 197 100 075 1742 079 17.53

Model Code Name RMSE R2 J;;k Rﬁ;ép B;; ' R?nosoEtP
fomponent pis Gomponent 1 for SWLI 1514 077 070 1719 071 17.95

. Somponent py s Gomponent 2 for SWLI 1169 086 074 1595 075 16385
Gomponent. pis Component 3 for SWL 959 091 074 1636 076 17.27
$°mp°”e"t PLS Component 4 for SWLI 794 094 075 1582 077 17.44
gomponent PLS Component 5 for SWLI 659 096 076 1600 078 17.83
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APPENDIX 5.1 - Stratigraphy

Site: Nonach, Core NNC4

Altitude m | Corrected | Observed | Description
oD depth, cm | depth, cm | nig, straf, sic, elas, lim
3.97 - 0-1 In-situ sphagnum (substratum confusum)
3.96
3.96 — 1-45 30200
3.52 Sh2 Th?2 Ag+
Dark brown herbaceous peat with occasional
silt.
3.52 - 45-52 30200
3.45 Ag1 As1 Th%+ Sh2
Brown organic silt and sand.
3.45 - 52 -65 30200
3.32 As3 Ag+ DI+ Gg+

Brown organic silt sand with occasional woody
fragments and gEvel.
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Site: Mointeach Mhor, Core MMNO1/AB

Altitude m | Corrected | Observed | Description

oD depth, cm | depth, cm | nig, straf, sic, elas, lim

9.37 - 0-7 30200

9.30 Sh3 Th*1
Very dark brown soft wet humified peat with
rootlets and visible organic fragments.

9.30 — 7-33 20200

9.04 Sh3 Th?1 Ga+
Dark brown humified peat with frequent
rootlets and occasional sand.

9.04 - 33-45 30200

8.92 Sh3 Ga1 Ag+ Th’+
Organic sand with silt and occasional rootlets.

8.92 — 45 - 50 30200

8.87 Sh 2 Ag 1 Th?1 As+
Organic silt clay with organic fragments and
rootlets.

8.87 — 50 - 65 30200

8.72 Sh 3 Th?1

Very dark brown humified peat with large
organic fragments and rootlets.
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Site: Barr na Criche, Core BC006a

Altitude m | Corrected | Observed | Description

OoD depth, cm | depth, cm | nig, straf, sic, elas, lim

3.34 - 37-60 3020-

3.11 Sh 3, Th 31
Humified herbaceous peat.

311 - 60-79 20200

2.92 Sh1,Ag2 Ga1,Th®+
Slightly laminated organic silt and sand with
herbaceous rootlets.

292 - 79 -87 20200

2.84 Ga 4, Ag +, Gg +, Sh +, Th>+

Slightly organic sand with rare rootlets, silty
towards top, gravel at base. (Core ended on
gravel).
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Multizproxy
Training Set
Name

No of

samples

Name

RMSE

R2

Boot R2

Boot

RMSEP

Nonach

_RMSEP (m OD)

Mointeach

Barr-na-

Mhor North Criche

Regiona, diatom 75 ‘;"g’,’;ﬁ\,ﬁ;’"‘*’°“e"‘ 811 095 078 2035 | 047 0.43 0.30
Kintail diatom 3 gvfﬁlr:;\slv?_?mponem 729 098 071 2791 | 065 0.59 0.41
[Morar diatom 15 g\/fgl:gvirmponent 156 100 087 1122 0.26 0.24 0.16
Acoyl diatom 37 \3Nonr gs‘vff’m”"e"‘ 661 096 076 1892 | 044 040 - 0.28
Regional pollen 75 ngfgsvff’m”"e"‘ 1839 076 061 2473 | 057 0.52 0.36
Kintail pollen 23 g"f’gfgﬁv‘gf"‘”"e"‘ 1398 081 055 3571 | 083 0.75 0.53
Morar pollen 15 X"Qfgﬁv‘ﬁ,"mm“e"‘ 353 098 076 1699 | 039 0.36 0.25
rgyll polien a7 AP TOmPOnent gs5 096 074 1793 | 0.42 0.38 0.26
Table 6.2 For each transfer function model that was considered the best model

for the training sets containing only samples from the multi-proxy training set, the
RMSEP in SWLI units has been converted into m OD for each of the fossil sample
into account

sites

taking

the

94

local

tidal
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Figures, Tables & Plates - Chapter 6

. 14C age BP and  Elevation Indicagive Median, maximum, minimum Relative sea level and  Sea-level
Site Lab code meaning <

error (m oD) m) calibrated age (yr BP) error tendency

Mointeach Mhor North MMNO1 AA54113 5771 47 9.27 273 6575 6716 6452 6.54 0.2 Negative

Mointeach Mhor North MMNO1 AA54112 6499 47 9.04 2.58 7394 7551 7309 6.46 0.2 Negative

Mointeach Mhor North MMNQ1 AAS54111 6786 49 8.91 2.18 7635 7710 7515 6.73 0.2 Positive

Mointeach Mhor North MMNO1 AA54110 6836 59 8.87 2.28 7671 7786 7580 6.59 0.2 Positive

Table 6.3  Sea-level index points from Arisaig area (Shennan et al., 2005).
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Regional — - L -
Training Set Kintail Training SetMorar Training set/Argyll Training Set
Sample | RWL | Error RWL Error

RWL (m)|Error (m) RWL (m)[Error (m)

depth (cm){ (m) | (m) (m) (m)
32 245 | 032 | 195 | 053 | 251 | 019 | 232 | 033

34 245 | 034 | 178 | 056 | 232 | 017 | 251 | 037

46 285 | 035 | 259 | 066 | 257 | 023 | 230 | 040

50 252 | 032 | 242 | 060 | 258 | 025 | 220 | 0.35

Regional
Training Set

d g’;rr??é;) R(X:’)L E(:;c))r RWL (m){Error (m) R(an)l' E(::Sr RWL (m)[Error (m)
10 492 0.94 4.02 1.56 1.89 0.28 4.88 0.80
32 355 | 0.74 2.10 0.74 1.89 0.24 4.55 0.82
34 360 | 0.74 2.06 0.74 1.80 0.24 417 0.85
46 4.27 0.77 2.49 0.87 2.44 0.44 3.77 0.59
50 3.96 | 0.72 2.92 0.87 275 0.38 2.57 0.82

Kintail Training SetMorar Training setiArgyll Training Set

Regional _— - - -
Training Set Kintail Training SetMorar Training set/Argyll Training Set
Sample | RWL | Error RWL | Error
depth (cm)| (m) (m) RWL (m)|Error (m) (m) (m) RWL (m){Error (m)
32 185 | 020 1.95 0.33 1.93 0.12 2.16 0.17
34 170 | 0.20 1.86 0.33 1.87 0.13 2.29 0.17

46 207 | 0.20 2.27 0.34 2.08 0.13 2.00 0.17
50 238 | 0.23 2.59 0.37 2.04 0.13 222 0.18

S Sample | RWL | Error
12 depth (cm)|{ (m) (m)
- 10 273 | 0.2
LB 33 258 | 02
P 46 218 | 0.2
% 50 2.28 0.2

Table 6.4 Shows the results of the diatom, pollen and multi-proxy RWL
reconstructions and associated error terms and the RWL and error terms for the
sea-level index (SLI) points from Mointeach Mhor North (after Shennan et al.,
2005).
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Regional N " - -
Training Set Kintail Training SetiMorar Training set{Argyll Training Set
Sample | RWL | Error RWL | Error

RWL (m)|Error (m) RWL (m)[Error (m)

depth (cm)| (m) | (m) (m) (m)
32 218 | 023 | 210 | 038 | 190 | 013 | 201 | 0.19
34 214 | 024 | 202 | 038 | 183 | 013 | 213 | 020
46 207 | 023 | 229 | 039 | 193 | 013 | 165 | 0.19
50 215 | 023 | 223 | 038 | 192 | 014 | 188 | 020

Diatom

Regional N - o N
Training Set Kintail Training SetMorar Training set|Argyll Training Set
Sample | RWL | Error RWL (m)|Error (m) RWL | Error RWL (m)[Error (m)

depth (cm)| (m) | (m) (m) (m)
10 221 | 029 | 168 | 045 | 218 | 021 | 274 | 028
32 167 | 027 | 226 | 054 | 173 | 026 | 180 | 0.23
34 | 142 | 030 | 191 | 061 | 135 | 030 | 162 | 0.24
46 241 | 037 | 183 | 051 | 220 | 023 | 293 | 023
50 421 | 047 | 654 | 146 | 259 | 027 | 394 | 054

Sample | RWL | Error

PR Gepth (cm)| (m) | (m)

c

E 10 2.73 0.2

% ’ 33 258 | 02

(% 46 2.18 0.2
50 228 | 02

Table 6.5 Shows the results of the diatom and pollen RWL reconstructions for
the samples within the multi-proxy training set and associated error terms and the
RWL and error terms for the sea-level index (SLI) points from Mointeach Mhor
North (after Shennan et al., 2005).
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