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Appendix S1 Additional site details and analyses (Figs S1–S5 and Table S1). 

 

Figure S1: Stony Creek Basin locality diagram. 

Figure S2: Stratigraphy and lithology of the Stony Creek Basin core. 

Figure S3a-f: Detailed Stony Creek Basin pollen diagram. 

Figure S4: Stratigraphic distribution of pollen types observed in clumps of ! 2 grains. 

Figure S5: Group-average cluster analysis dendrogram of Stony Creek Basin pollen spectra, terminals 

labelled by sample depth. 

Figure S6: Group-average cluster analysis dendrogram of mean palynological composition 

of Stony Creek Basin zones, terminals labelled by zone. 

Table S1: Pearson’s correlation coefficients between charcoal and major pollen types and rate of change. 



Figure S1: Stony Creek Basin locality diagram. 
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Figure S2: Stratigraphy and lithology of the Stony Creek Basin core recovered in 2000. Left column, core recovery 
(black, recovered core; white, core gaps); right column, sediment lithology. Sediments are predominantly black 
silty clays.  Sediments from 0-3880 cm below the surface were predominantly black to very dark grey silty clays, 
massive or finely laminated, with slightly paler colours where laminated.  One major exception to the monotonous 
silty clay lithology was an eight cm thick horizon at 2889-2897 cm, of poorly sorted gravelly sandy silt, 
incorporating clasts 1-2 mm and up to 6 mm.  Lithics within this horizon included siltstone and sandstone, and 
milky and clear quartz, the latter both rounded and conchoidally fractured.  Following sieving and weight 
separation of samples of this horizon, dissecting microscope petrology revealed a heavy mineral fraction of sharp-
fractured chrome spinel, ilmenite, and zircons (J. Hollis, Australian Museum, unpublished data). Because of its 
poor sorting, sharply fractured minerals and lithics, and distinctive mineral composition, this horizon was 
interpreted as a pyroclastic deposit. Below 3880 cm, the black silty clays graded downward into bedded and 
strongly laminated grey sandy silts. Sniderman et al. (2007) presented fission track analyses of zircons recovered 
from near the base of this horizon, and from the pyroclastic deposit at 2889-2897 cm. 
 

 
  

Lithology throughout, except where noted below:
Massive, finely or faintly laminated black to very dark grey silty clay.  
Munsell colour predominantly N 2/0, paler colours mainly where 
laminated, 10YR 3/0-1, 2/0, 4/0.

2298 cm: Diffuse grey band, 2 mm wide

2001-2006 cm: Macrocharcoal, diatom/spicule (rip up?) clasts, pale lithic 
clasts. 10YR 3/1

2337 and 2355 cm: Sharp grey bands, 6.5 mm and 1 mm wide

2410 cm and 2423 cm: Two orange-grey spicule/diatom-rich horizons <1 
cm wide

2481 cm: Peaty (?charcoal) lens, 1 cm wide

2643 cm: Grey band, 1 mm wide

2828-2862 cm: Black to very dark grey; diffuse orange/grey laminae; charcoal 
particles to 3-4 mm; isolated silt- and sandstone lithic clasts to 5-7 mm.  
Single piece of wood lying horizontally 7 cm wide. Boundaries diffuse above 
and below.
2889-2897 cm: Unsorted gravelly sandy-silt, clasts 1-2 mm, up to 6 mm.  
Lithics silt- and sandstone, milky and clear Qz, rounded and conchoidally 
fractured. Contains sharp fractured chrome spinel, ilmenite, zircon.  
Interpreted as a pyroclastic deposit, sampled for zircons.  Zircon FT age 1.93 
± 0.18 Ma, 23 grains (Sniderman et al., 2007)
2985-2993 cm: Pale silt-clay, partly laminated 10YR 5/3-4, 4/2.  Sharp 
contact with black N 2/0 above and below

3016 cm: White band, 1 mm wide

3746 cm: Grey band, <1 cm wide
3766 cm: Red band, 1 mm wide
3880-3986 cm (base of core): N 2/0 grading downward into bedded/laminated 
grey sandy silt 5Y 6/2 & 10YR 3/1.  3 cm of coarsest beds between 3977-
3980 cm sampled for zircons. Zircon fission track age 1.99 ± 0.43 Ma, 4 
grains (Sniderman et al., 2007)

437-458 cm: irregularly laminated/bedded clay, 10YR 3/1, 21 cm thick. Sharp 
boundaries above and below with N 2/0 silty clay
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Figure S3a-f Detailed Stony Creek Basin pollen diagram, plotted by depth. (a) rain forest gymnosperms 

and rain forest angiosperms.  
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Figure S3a-f Detailed Stony Creek Basin pollen diagram, plotted by depth. (b) rain forest angiosperms 

(continued), wet open forest taxa, and non-rain forest Myrtaceae. 

 

%0Mora
ce

ae
/U

rtic
ac

ea
e 3

p

0Lo
ran

tha
ce

ae

0Picr
od

en
dra

ce
ae

 (M
alv

ac
ipo

llis
cf.

div
er

su
s)

0Vita
ce

ae 0Ripo
go

nu
m

0Rub
ipo

llis
 ob

lat
us

0Arec
ac

ea
e (

dic
olp

ate
)

0cf.
Dios

py
ro

s

0cf.
 O

lea
ce

ae

0cf.
 S

tem
on

ura
ce

ae

0cf.
Bey

er
ia

0cf.
Asc

ar
ina

0Sap
ota

ce
ae

0La
ura

ce
ae

?

0Fab
ac

ea
e?

 3p
 re

tic
ula

te
0W

int
era

ce
ae

W
et 

op
en

 fo
res

t 

0Pom
ad

er
ris

0
10

20
30

40
Euc

aly
ptu

ssu
m

0
10

20
30

40

Euc
aly

ptu
s

0Euc
aly

ptu
sde

gra
de

d

0Cor
ym

bia
/A

ng
op

ho
ra

0cf.
Lo

ph
os

tem
on

0E. s
pa

thu
lat

a t
yp

e

0Myrt
ac

ea
e 1

0-1
2 m

icr
on

0Le
pto

sp
er

mum

0cf.
Mela

leu
ca

/C
all

ist
em

on

0Myrt
ac

ea
e i

nd
et.

0Myrt
ac

ea
e i

nd
et.

 de
gra

de
d

10
00

20
00

30
00D
ep

th
cm

Ag
e

ka

N
on

-ra
in

 fo
re

st
 M

yr
ta

ce
ae

R
ai

n 
fo

re
st

 a
ng

io
sp

er
m

s
Epoch

Calabrian
Early  Pleistocene

GelasianAge



Figure S3a-f Detailed Stony Creek Basin pollen diagram, plotted by depth. (c) open forest taxa. 
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Figure S3a-f Detailed Stony Creek Basin pollen diagram, plotted by depth. (d) open forest woody and 

herbaceous taxa. 

 

%0Goo
de

nia
ce

ae

0Rho
ipi

tes
 al

ve
ola

tus
 (c

f. C
ae

sa
lpi

nia
ce

ae
)

0Ampe
rea 0Pim

ele
a 0Rha

mna
ce

ae
 un

dif
.

0Poly
po

rin
a b

ipa
tte

rna
 (c

f.P
hy

lla
nth

us
)

0Fab
ac

ea
e?

 2p
 re

tic
ula

te

0
0Malv

ac
ea

e

0cf.
Sola

nu
m

0cf.
Rub

us 0Poly
ga

lac
ea

e

0
10

Poa
ce

ae

0Halo
rag

is/
Gon

oc
arp

us
0Aste

ra
ce

ae
 tu

bu
lifl

or
ae

0Aste
ra

ce
ae

 La
ctu

ce
ae

0Plan
tag

o
0Che

no
po

d/A
mar

an
t. <

10
P

0Che
no

po
d/A

mar
an

t. >
10

P

0Apia
ce

ae 0Lil
iac

ea
e

0Car
yo

ph
yll

ac
ea

e

0Con
vo

lvu
lac

ea
e

0Rum
ex 0Aca
en

a 0Dros
era 0cf.
Gali

um 0cf.
Gera

niu
m

0cf.
Pela

rgo
niu

m

0Poly
go

nu
m

0Ran
un

cu
lac

ea
e

0Styl
idi

um 0W
ah

len
be

rgi
a

0Scro
ph

ula
ria

ce
ae

0Aste
lia? 0Rho
ipi

tes
 ? 

iso
ret

icu
lat

us

0

?G
arc

ini
a c

us
pid

ata
 

41
2

42
0

44
3

41
9

47
4

38
4

47
8

48
2

44
7

48
9

42
2

44
3

41
8

42
0

41
7

39
7

38
4

42
7

47
7

44
7

49
0

49
2

41
1

40
8

42
4

42
7

47
9

44
3

49
1

41
7

41
9

42
3

40
1

42
3

40
4

41
1

44
1

41
3

43
0

44
9

49
3

43
2

43
3

43
2

39
1

40
3

42
2

41
1

71
2

44
7

41
4

48
0

37
2

42
3

42
9

38
3

41
7

40
8

47
1

39
2

39
7

42
1

40
9

37
0

41
1

42
4

41
9

39
9

37
0

40
7

44
3

38
4

39
0

42
8

40
9

41
0

40
8

44
7

49
8

41
0

44
3

41
0

39
9

37
1

43
8

44
2

38
3

37
9

37
7

43
0

40
9

38
8

39
2

44
2

48
7

43
1

42
8

38
4

42
8

37
1

42
1

47
0

44
4

48
7

38
2

44
2

43
0

43
0

47
2

43
9

42
3

41
3

37
9

41
7

39
1

48
7

44
8

42
7

38
1

dr
yla

nd
 su

m

10
00D
ep

th
cm

Ag
e

ka

M
os

tly
 o

pe
n 

fo
re

st
, w

oo
dy

M
os

tly
 o

pe
n 

fo
re

st
, h

er
ba

ce
ou

s
Epoch

Calabrian
Early  Pleistocene

GelasianAge



Figure S3a-f Detailed Stony Creek Basin pollen diagram, plotted by depth. (e) pteridophytes, other 

spores, and aquatic taxa. 
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Figure S3a-f Detailed Stony Creek Basin pollen diagram, plotted by depth. (f) deteriorated and unknown 

pollen, charcoal and pollen concentrations, a charcoal:pollen ratio, and sediment organic matter content 

(loss on ignition). 
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Figure S4: Stratigraphic distribution of Stony Creek Basin pollen types observed in clumps of ! 2 grains. 

Dots indicate presence of clumps in a particular spectrum. Zonation as in Fig. S3. 
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Figure S5: Group-average cluster analysis dendrogram of Stony Creek Basin pollen spectra, terminals 

labelled by sample depth. 
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Figure S6: Group-average cluster analysis dendrogram of mean palynological composition of Stony 

Creek Basin zones, terminals labelled by zone. 
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Table S1: Pearson’s correlation coefficients between charcoal and major pollen types and rate of change. 

Correlations significant at the 0.05 level are highlighted in bold. Before correlations, all time series were 

smoothed (3 point arithmetic smooth, with weights 1:2:1), the uppermost eight samples were omitted 

because of strong taphonomic biases, then detrended. 

 

 charcoal 

Eucalyptus -0.2126 

P = 0.0026 

Callitris 0.4464 

P < 0.001 

Casuarinaceae -0.2460 

P = 0.005 

Rainforest 

angiosperms 

-0.0444 

P = 0.5335 

Podocarpaceae -0.1194 

P = 0.0929 

Rate of change 0.2976 

P < 0.001 

 


