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Altitude range of classes produced using Euclidian distance

24



| .
| : | {
\9% [P = et -y S S T
CN %g ® ~ = e ES o o -
%,:‘: LT . , doooonf L ¢
RN . VTP TR
%ij . o . ll'...tE
\ %) L N A
o [T
92%:9%9 . e N I |||||.
9"’%‘%‘:% ------- I v
'%09"%(%_‘ R I PRI 3 . AN I . P T
%}%%J 1€
6‘9‘5&::%} Il [ I | ] [
Q::‘q,%‘}’d i f ‘ E'
/qy‘.’%j-fp‘\ . [ [ I I.Ilullllnun..... ,....II|.L;
o KA . . N (X T T I £
N | F
EOERY AR T T A PR AT IIII-I..l R Vol
3;,:?4/1 [P . .. L
%35;%2;’»1 [ r
o%‘%j .‘....n ..... | E
&, el [ [
@”bo;% %§ ,H, « ALf
2 % =
Q‘Q?“%;:: A|||I||||I|I|A...|l|_ . i
%9.] t 1 L] (I} Iﬂ
N ETES TSRO RTINS SERILLLY TP -
AT o L
%"%»J Lo ooatiafls vt b
%%}-J ..... [ || [e'
‘}%(& q"\‘)J ......... 2 1 1 S R DN R FPRTP e {
% %, :
AN |
o ?«%)s%%ob 3
%% O =
%:”";ga.%l . ' cond ||I 11l -|.l'
%‘%9:"%_1 . E
N EIREETLLIE (PYTY do e Cot) r
%/Iz?}{;i%%j, ...|I|||||||I|||.II| ...... .I.I.'.||'||||. E’
B0l
Lodte . E
o, "
/“’:%%:IL .................. .| E
?%%%J | 1l 1 5
% 9, . . P | I I I I FR P P . V.
99%%9’;'91/_{ A AR R I A N N Y B R Eﬁ
i\%%%&:ﬂ .|I :AI-I.-IIIII...l.Inl. E
AT Gl ‘
- e,%._l o . - \ ' L
Y %{"&}%}‘ . E
) 9:'%9«“!“1.“..........n.. . Jooe v
v.a%p%,):’%%Jllllltlll.l P B R PR ¢
Pk Y I S P I A N I IO | AP P, Lo [ I o r
4, % P
\‘::%Débhu.-.n......|||||l|| AU R e £
O, B, e b . t
'@,%‘y"o_hn--........|.|.Il|||.. J R B I T . ot
L J I N LR I ) Se . PR 8
}Jllllulllllém.},}wé;g,gr',éwwcg%ggaa;;%gé;g&g«xém§§§U§§Emggﬁ§mgm%§§gea,ggv
%@2q££§§§§§§§;;§§5§§§:[‘"" FNN NNNENBY Nv-‘—NNNGNNNg::g:NP:‘—Eg:N:E%’gg
&g;g§§§§§§§§§> o §§§§§§>§>§g§§§>>>§ §>§§§§>)>§)>>§§§§§>§)§)§§>>>;;;

Figure 4.6

Total sum ol sauarms

Kenai contemporary diatom data (>5% total diatom valves) and cluster analysis using

Chord distance. Summary salinity classes: polyhalobian (P), mesohalobian (M),

oligohalobian-halophile (O-h), oligohalobian-indifferent (O-i), halophobe (H)
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Altitude range of classes produced using Chord distance
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WA PLS - full data set
Component 1
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Figure 4.9

Regression results for the full contemporary data set using WA-PLS components 1,
2 and 3 (altitude (m) relative to MHHW)
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WA PLS full data set - hours inundated
Component 1
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Figure 4.10
Regression results using hours inundated per year for the full contemporary data set
(WA-PLS components 1, 2 and 3)
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Altitude (m) relative to MHHW
PLS component 3 with sgare root transformation
RMSEP = 1.50, r*=0.16
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Figure 4.11

Regression results for contemporary samples found below MHHW using PLS

component 3 with a square root transformation for both altitude (m) relative to MHHW

and hours inundated per year
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WA PLS for samples above 1.0 m MHHW
Component 1
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Figure 4.12

Regression results using altitude (m) relative to MHHW for contemporary samples
above +1.0 m MHHW (WA-PLS components 1, 2 and 3)
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WA PLS for samples above 1.0 m MHHW
Hours inundated - Component 1
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Figure 4.13

Regression results using hours inundated per year for contemporary samples above
+1.0 m MHHW (WA-PLS components 1, 2 and 3)
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18 4

y = 0.0000000111x* - 0.0000035x° + 0.00041x? - 0.0252x + 1.6626
1.6 - R? = 0.9939

14

Altitude (m) relative to MHHW

0.8

0 10 20 30 40 50 60 70 80
Hours inundated per year

Figure 4.14

Hours inundated per year for sites above +0.8 m MHHW showing observations (solid
symbols) and equation (solid line) used to back calculate predicted altitude (m) from

regression models based on hours inundated data sets
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Figure 4.15

Regreséidn results using altitude (m) relative to MHHW for contemporary samples
above -0.5 m MHHW (WA-PLS components 1, 2 and 3)
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Figure 4.16

Observed against predicted altitude (m) relative to MHHW for contemporary Kenai

data using MAT and 1, 2, 5 or 10 closest dissimilarity coefficients
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Figure 4.17
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Cumulative frequency distribution of MAT minimum dissimilarity coefficients showing

the extreme 2.5% and 5% thresholds used to define “good”, “close” and “poor”

analogues
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Lithology
0- e Depth (cm) Description
i \ﬂ‘k:ﬁ'l:ﬁ 0-1.5 Silty peat and modern root layer
Lo x Th3, Ag1, Sh+
20 M AL
L Lt 3,02,2-
L L L
T LLLLLL 1.5-5.5 Grey clay silt with herbaceous roots
40 LLLLLL As1, Ag1, Th'2
LLL 2,02,00
TlL L
60 L L L 55-21.5 Brown bryophyte herbaceous peat
4ttt
L L L Tb?3, Th?1, Sh+, DI+
IR
L L L 302,22
L L L
804 1L Lt tephra @ 14 cm
L L L e .
L L L 21.5-160.5 Grey silt with occasional rootlets
= L L L
E 1004 |t L L Ag4- Th3+
L L L
55‘3 L L L 2,02,0,1
o Lt 160.5-163.5 | Grey silt with herbaceous rootlets
1204 [ L L L 2
oL Ag3, Th*1
L L L
10 L 2,0,2,00
1a0d L5t 163.5-165.5 | Herbaceous peat with silt
LoLoL 2
Tty Th?2, Sh1, Ag1
L Lt 3,0,2,0,0
o bbb
T Ll"]Lti"lL'l 165.5-198.5 Mottled bryophyte herbaceous peat
M hl% 3 2
1 [n Tb%2, Th’2, Sh+
1804 [111 kﬂ"?: X 3,22,1,0
+j IKH‘,:H Tephra @ 180 cm and 193 cm
_:::*Ltf\' }“L:{ X 198.5-206 Grey silt with rare herbaceous rootlets
200q [0
Ll L Agd, Th+
- 202,00

Figure 5.4
Detailed litho-stratigraphy of Kenai 2000-7
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Radiocarbon dates for Kenai from this study (values in red) compared to re-calibrated
dates of Combellick and Reger (1994, values in black) showing median age and 95%

range.
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Calibration results for Kenai 2000-7 using the full model, samples above -0.5 m

MHHW and samples above +1.0 m for both altitude (m) relative to MHHW and hours

inundated per year (back calculated to altitude)
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Reconstruction of relative sea-level change for Kenai 2000-7 using the best

combination of models (table 5.2). Samples in red have ‘poor’ modern analogues
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Summary litho-stratigraphy at Girdwood
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Depth (cm) Lithology :
e SRS Depth (cm) Description
1l 0-30 Grey silt with herbaceous rootlets
10 q|celet Ag3, As1, Th'+
Jleoeoey 2,0,2,0,-
20 - t t t t t t 30-55 Grey silt with herbaceous rootlets with slight sand
oot increase
Tlosoe. Ag4, Th’+, Ga++
30 '; N ': L t L 2,0,2,0,0
Tleoeer 55-68.5 | Grey silt with herbaceous rootlets and trace of
40 4 1S et sand
I Ag4, Th>++ Ga+
N 2,02,0,0
Jleiere 68.5-81.5 | Brown herbaceous peat
Th?3, Sh1
60 7] L lL_ L t L : 3'0'2'_*,‘4
i :ﬁt'ﬂtf 81.5-91.5 Brown herbaceous peat with slight increase in silt
70 | content
{ i Th22, Sh1, Ag1
4 jespsut 91.5-108.5 | Brown herbaceous peat
aRLs et Th?3, Sh1
90 7 ikithit 3,0,2,+,0
J i =
EEREEIRE 108.5-112.5 | Silty herbaceous peat
100 7 [ Th?3, Ag1
1] 2,0,2,0,0
110 t utL ft 112.5-150 Grey silt with herbaceous rootlets
Aot Ag3, As1, Th*+
120 -+ :: L :: L :: [N 2,0,2,0,0
4lete t L t 150-178.5 | Grey silt with herbaceous rootlets with trace of
130 Low sand )
| tLtLtL Ag3, As1, Th™++ Ga+
Lttt 20,200
140 | [cteit 178.5-184.5 | Brown herbaceous peat, sharp upper contact
Tlhereie Th%2, Sh2
150 1| v vl 3,02+4
1l 184.5-188.5 | Silty peat with herbaceous rootlets
160 { [ it Th%2, Sh1, Ag1
JloeoeL 2,0,2,0,0
Sl 188.5-194.5 | Peaty silt
170 1 [t 2
Lov e, Ag3, Th™1
Tlasesy 2,0,2,0,0
180 7 |1t 194.5-200 | Grey silt with herbaceous rootlets
) HLMP Ag3, As1, Th+
190 | MM ut 2,0,2,0,0
N Core ends in this unit
200 Silt II] Herbaceous peat
Figure 6.5a

Detailed litho-stratigraphy of Girdwood G-800
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Calibration results for Girdwood G-800 using the full model, samples above -0.5 m

MHHW and samples above +1.0 m for both altitude (m) relative to MHHW and hours

inundated per year (back calculated-to altitude)
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Predicted altitude relative to MHHW (m)

-level change for Girdwood G-800 using the best
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Reconstruction of relative sea
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Depth (cm) Lithology

16' L L L
. 5 L L L N L
Tl Depth (cm) Description
W: Yy
20: ‘*:':1":: 0-19.5 Clay silt with occasional rootlets
] i Ag3, As1, Th2+
2 i | 1 Il ! [}
M B 2,020,
] j:j““:i':’ 19.5-38.5 Bryophyte peat with woody and
28: Ll herbaceous rootlets. Sharp upper
1 e boundary
-1 '."'HTH:'ﬁ 2 2 2
324 [Hrh Tb*3, Th™1, TI*+
4 [T
7 |||':'|l| 37112,2!4
36: .:*!"“::‘:’ 38.5-43.5 | Organic silty peat
et Ag1, As1, Th*1, Tb*1
Tlrbimon
o7t 2+,0,2,0,0
] thlL'L‘t 43.5-50 Clay silt with herbaceous rootiets
s I 1, Th2++
E LLLLLL Ag3,As , +
: l-LLLLL 210121010
Jh oo
Silt E‘ Herbaceous peat
Bryophyte (Sphagnum) peat
Figure 6.10

Detailed litho-stratigraphy of Girdwood G-01-1A
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Figure 6.11a
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Girdwood G-01-1A diatom data (>2% total diatom valves). Summary salinity classes:

polyhalobian (P), mesohalobian (M), oligohalobian-halophile (O-h), oligohalobian-

indifferent (O-i), halophobe (H) ordered left to right in summary graph
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Girdwood G-01-1A pollen data (>2% total polien, counted by I. Shennan)

Figure 6.11b
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Figure 6.12

Calibration results for Girdwood G-01-1A using the full model, samples above -0.5 m
MHHW and samples above +1.0 m for both altitude (m) relative to MHHW and hours

inundated per year (back calculated to altitude)
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Figure 6.13

Minimum dissimilarity coefficient values from MAT for Girdwood G-01-1A
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Figure 6.15

Detailed litho-stratigraphy of Girdwood G-01-1C
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Figure 6.19

Reconstruction of relative sea-level change for Girdwood G-01-1C using the best

combination of models (table 6.15). Samples in red have ‘poor’ modern analogues

-and-it illustrates-the-difference in using the full and -0.5-m models when estimating

the altitude of silt units
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Figure 6.20

Detailed litho-stratigraphy of Girdwood G-01-1E
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Figure 6.21

Girdwood G-01-1E diatom data (>2% total diatom valves). Summary salinity classes:
polyhalobian (P), mesohalobian (M), oligohalobian-halophile (O-h), oligohalobian-
indifferent (O-), halophobe (H) ordered left to right in summary graph
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Calibration results for Girdwood G-01-1E using the full model, samples above -0.5 m
MHHW and samples above +1.0 m for both altitude (m) relative to MHHW and hours

inundated per year (back calculated to altitude)
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Figure 6.23

Minimum dissimilarity coefficient values from MAT for Girdwood G-01-1E
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Reconstruction of relative sea-level change for Girdwood G-01-1E using the best

combination-of models-(table 6:20). Samples in red have ‘poor’ modern analogues
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Minimum dissimilarity coefficient values from MAT for Girdwood G-01-1F
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Reconstruction of relative sea-level change for Girdwood G-01-1F using the best

combination of models (table 6.25)
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Minimum dissimilarity coefficient values from MAT for Girdwood G-01-9
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Reconstruction of relative sea-level change for Girdwood G-01-9 using the best

combination of models (table 6.30). Samples in red have ‘poor’ modern analogues
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Calibration results for Kasilof KS-01-1 using the full model, samples above -0.5 m
MHHW and samples above +1.0 m for both altitude (m) relative to MHHW and hours

inundated per year (back caiculated toaititude)

Figure 7.6
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Minimum dissimilarity coefficient values from MAT for Kasilof KS-01-1
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Reconstruction of relative sea-level change for Kasilof KS-01-1 using the best

combination of models (table 7.4). Samples in red have ‘poor’ modern analogues

93



Zone
c
8

& L

P
&

L
e

<
25

&
i
&

vyl
&

™ Qo
A

ﬁ" &

[ S L

i

LtV Sy,
G i

'&’(’:ﬁ
f
S

&

&

o
i

i

N

Qh

o
Pl e
G

#

(4
i

&
S
G

&

&
4

5%
7

—— i S i, PR ey ey e ey (e e (e (e, (e ey e
~ 20’-“[-' ‘Lnrﬂrﬂrﬁhrﬂ‘ 20 WF.‘r“r‘ 20 ~ 20 ?ﬁwrﬂ 70'_" ,wl"‘l—‘r"r'“f'“v o] 0 4w ’mrﬂrﬂ n 20 Zﬂr“rﬁr“ 20 M 20 20 & ml"‘f"“!"‘ 20 4 60 80 20 0 ! 20 &0

« ’:::‘ﬁ,j 1 '
h\i}kj [ I Y N I | ] e il
’;1:#1:_: : : ] ' 1 i :
"'2"5, ﬁ LI B ' il
r%‘“ [ | . h

Figure 7.9 i §

~ Kasilof KS-3 diatom data (>2% total diatom valves). Summary salinity classes: -
polyhalobian (P), mesohalobian (M), oligohalobian-halophile (O-h), oligohalobian-
indifferent (O-i), halophobe (H) ordered left to right in summary graph
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Figure 7.10
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Calibration results for Kasilof KS-3 using the full model, samples above -0.5 m
MHHW and samples above +1.0 m for both altitude (m) relative to MHHW and hours

inundated-per-year (back calculated to altitude)
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Figure 7.11

Minimum dissimilarity coefficient values from MAT for Kasilof KS-3

96




SLT Phase

I

X

41 1114333333333 33333 3333333030003 33 3T 3 TJ semmmemeasssd s oI Ts FREE
I e B e e S L L L [ [ I I T R0 [ [ T Tiuiiviniuiininiuloiiipiiiuiuiiinioipivlsiuisiisighi S T R S I
R A B R e T I T L B e L L B L L L L L L L AP TR 423 44
A dd a0 D d S dd D) dddd D ddddddd o ddddddddddd dercrcorraancccacaaaannereeanae [ R R R R}
I R T T T S s s e S e o L s S o L s s [ L O R L R O T R (O S0 T I T T T B intuiutndn iyl S R TS T R |
I N IS DS [ S [ S S S R S S S [ [t e [ [ [ S SN [ S S (g e (e [N S DN (W NN JY NN RO RS (S R N B [ B B B T et ARP P I
r T T T T 1 T T T T T T T T T \] 1] T T T 1) ] ] T 1] T T T T T Ll ) T 1 T 1 1
(3] © ] < -] o €0 o oy @ N [{=] (=] M « N
e = © - -~ I N N L] ] < < <+ 0 rs) © © ~
o m M~
— O N
Q.uAm. M~
) b
(=4 0
[32] ©w

2.0

1.5

1.0

0.5

-0.5
Predicted altitude relative to MHHW (m)

-1.0

Figure 7.12

Reconstruction of relative sea-level change for Kasilof KS-3 using the best

mpie in red has a ‘poor’ modern analogue

-combination of models (table 7.9). The sa
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Figure 8.1

Models of recenstructed- relative-sea-level change showing efiecis of different types of

reworked sediment (solid circle) following co-seismic submergence
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No RSL rise
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gpeaﬂ(T) gpeatz(‘[)
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A&ip(T)
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With RSL rise
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/ ea
P Epeatt () | \ At (1)
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A“;int(‘l:)
y
Agcos(T) > Agint(‘r) Agcos(f) = Aéint(T)

OF AL (1) + AL (1) > AGjry(T)
A&, () = post- and inter-seismic uplift
AE(1) = non-seismic sea-level change over the time period in question
A& ¢(t) = co-seismic submergence accompanying an earthquake
A& o4(T) = sedimentation between the tops of two peat layers
Epeatr(t) = formation height of the top of the first buried peat

Epeatz() = formation height of the top of the second buried peat

Figure 8.5

Schematic models of co-seismic submergence, post- and inter-seismic uplift,

sediment accumulation and marsh peat burial with no background relative sea-level

rise (A and B) and with background relative sea-level rise (C and D)
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