Geoarchaeology Workshop EOI

Aims:

* Provide training in the earth sciences (geomorphology, Quaternary geology, soil geomorphology,
stratigraphy etc) to people working in Aboriginal archaeology.

e Standardisation of geomorphological, soil and sedimentary recording and sampling techniques.
* Provide training in coring and augering exploratory techniques.

* Promote understanding of the importance of geoarchaeology and in particular stratigraphic-based
approaches to Aboriginal archaeology.

Requirements:
* Participants!

e Access to land to undertake geoarchaeological pedestrian surveys and exploratory programs,
particularly from TO’s and Aboriginal landowners, LALCs etc.

Outcomes:

e Alignment with national and international standards and best practice in archaeology and the earth
and environmental sciences.

 Embed geoarchaeological frameworks to archaeological investigations as standard practice.
* Geoarchaeological reports for landowners who participated in the workshops.



Introducing simple but powerful conceptual models, e.g.
geomorphic process on Toposequences

Seepage ® Indicates movement in a downvalley direction

Interfluve Slope Convex Arrows indicate directions and relative intensity of
@) Creep Slope — movement of weathered rock and soil materials
by dominant geomorphic processes

"l‘\\ Fall Face

Model slope angles A @ (Minimum angle 45° but normally over 65°)

Transportational Midslope
(Frequently occuring angles 26° - 35°)

Colluvial
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eluviation by lateral subsurface
water movement

movement (flow, slide, bump, creep)
teracette formation, surface and —

Transportation of material by mass
subsurface water action

Mechanical and chemical
Redeposition of material by
mass movement and some
Transportation of material;
creep; subsurface water action
processes resulting from
subsurface water movement
Corrasion; slumping; fall
Transportation of material
downvalley by surface water
action, periodic aggradation
and corrasion

Alluvial deposition,
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@ Soil creep; terracette formation
@ Fall, slide; chemical and physical weathering
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Nine Unit Landsurface model
Source: Dalrymple, J. B. 1968. A hypothetical nine unit landsurface model. In Zeitschr. Geomorph. 12: 60-76.




For river valleys/catchments:

Downstream Typical linkages

changes in Sediments illustrating downstream changes in
nkages Headwat . eal e q q
e Source zone linkages within an idealised catchment (Source:

Hillslepes and channels

?ﬂ;:lt:‘:ies and trunk Fria rS 20 13) .

stream connected

+ Efficient low and longitudinal
sediment transfer

* Limited vertical connectivity

extended
subsolum

+ Transfer zone

« Irregular hildope = channel
connectivity

+ Tributaries may be trapped
and disconnected from the
trurnk stream

= Efficient flow and lengitudinal
sediment ransfer

+ Channel = floadplain
connectivity is irregular

+ Iregular vertical axchanges
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= Tributarias may be
frapped or disconnected
from the trunk system
= Significant sedimant
storage
» Inefficient longitudinal . . " .
G;rr»ngprh Commonly occurring soil profile stages on alluvial terrace sequences
. Srongverieal in south-eastern Australia (after Walker 1989:595: Figure 4).
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== Longitudinal linkages # Lateral linkage (channel = loodplaing
— Vertical linkages ——3 Lateral linkage (hillslope = channel)

Buffers {landforms that affect sediment transfer from hillslopes to the channel network)

() landslide (@) wibutary  (3) fan (@) backswamp () Nloodplain
e  confluence —

Barriers (landforms that impede downstream conveyance of sediment within the channel network)
[:EI sediment slug @:J dam

Blankets (features that disrupt vertical linkages)
[g] floadplain sand sheets I;SJ fines in interstices of gravels




Drowned river valleys:

Inferred rock surface
(2015 seismic reflection)

(m AHD) I'_ )

The drowned river valley (palaeovalley) of the Proto-

Parramatta River in Port Jackson: the red line
Sydney Harbour crossing (Source: Och et al 2017).
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(a) The modern channel of the
Parramatta River
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(b) The submarine bedrock channel
of the Port Jackson River

15 20 25 30 35 40
Upstream distance (km)

The long profiles of (a) the Parramatta River from the head of
the main tributary of Toongabbie Creek to Ryde Bridge; and
(b) the submarine bedrock channel of the Port Jackson River

downstream of Ryde railway bridge (Source: Gale 2023: Figure
4).



Soils:

Deposition from upslope

WELL-DRAINED SOILS

|
|
Leaching of bases and eluviation of clays. f
|
|
|

Formation of
topsoil from
soil material

In situ material with colluvial materials
downslope

Soil lowering (by erosion)

POORLY DRAINED SOILS
Accumulation of water, bases and
illuviation of clay. Largely colluvial

i materials
|

Soil Surface

Bleached A Horizon
Perched Water,

Weathering of
bedrock to yield
soil material

LEGEND
Bedrock

Organic Matter Accumulation - Mottled yellow grey clay

Bedrock 17 Red Clay
Weathered Bedrock Direction of leaching

and clay illuviation

Some of the processes acting on the soil profile (Source:
Edwards and Zierholz 2001).

Topography and soil forming processes (Source: Murphy, B. W. 2000:
Figure 1.3; In Charman and Murphy (eds) 2000).



Exploratory Techniques:
* High impact techniques such as trenching or mechanical augering
* Low impact techniques such as hand augering or mechanical coring




Hand augering: The Paddocks Precinct (West) VF

Area 2, Transect 1 - Fence Diagr

NW

Topdressing, fill and

colluvial sediment (36)
Colluvial and/or alluvial sediments:

Pre- or Early Colonial Period? (37)
PPAP113
O Horizon (35)

PPAP114

Truncated and partially PPAP115

disturbed subsoil:
A3/B1 Horizon (38)

Truncated and partially
disturbed subsoil:
A3/B1 Horizon (39)
20 3
Relative Distance (m)

Stratigraphic unit and Interpretation 314100 314300

Transect 1

B 35 OHorizon

36

Topdressing, fill and

Auger Points
Area 2 Boundary

PPAP128
PPAP129
PPAP130

colluvial sediment

Colluvial and/or alluvial sediments:

Pre- or Early Colonial Period? PPAP125 /

PPAPlzsé
PPAPI27
PPAP122

RN
PPAP123 /

PPAPI}A ¢

Truncated and partially
disturbed subsoil: A3/B1 Horizon

PPAP119 -
PPAP120 &
PPAP121

Truncated and partially
disturbed subsoil: A3/B1 Horizon

PPAP116
PPAP117
PPAPIAS

Inclusions / Features

PPAP113 A
PPAP114/, °

/
PPAP 55







Sedimentary Facies: Bondi Surf Bathers’ Life Saving Club

Coords. (UTM 56) 6m
Elv. 10.10m (AHD) s Percussion

Core Code BH3 Bondi Surf Club Core Length (m)

Coords. (UTM 56H) Max. Hole Depth (m)
407/
Elv. 9.17m (AHD) 340763 248731 Sampling Method Percussion

Core Code Bondi Surf Club 0-6m ’
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(mean pm) .
Depositional
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(mean um) Facies
100 300 500

Post-European
Disturbance and Fill

(ca. 0.14ka - Present) Post-European

Disturbance and Fill
(ca. 0.14ka - Present)

4.25 +0.54 ka

0.14 £ 0.03 ka

Late Holocene

2.52 +0.30 ka Dune Sands
(ca. 2.5ka - 0.14ka)

Depth (m)

5.12+0.47 ka

Depth (m)

7.19+0.82 ka

Mid-Holocene Transgressive
Foredune/Beach Sands
(ca. 5.5ka - 2.5ka)

Mid-Holocene Transgressive
Foredune/Beach Sands
(ca. 5.5ka - 2.5ka)

N NN

5.12 +0.44 ka

5.38 £0.54 ka

6.49 + 0.46 ka
LGM Aeolian Dune

2 Sand (ca. 18.8ka)
-18.83+1.31ka o5 = 6.15 + 0.64 ka
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Site Formation Processes

Wooded Slope Open Field
- Considerable interception - No interception
- Maximum infiltration - Rapid, unimpeded runoff
- Throughflow - Limited infiltration
l‘ - Retarded turnoff and protracted seepage
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Firmly Rooted < o | A /
Soil with Intact a1 s l
Organic Horizons o

Intact Disturbed Truncated
profile profile profile

Buried soil
surface

Simple model in cross section illustrating potential stratigraphic The effects of clearance on hillslopes Source: Butzer 1976:
relationships between soils and sediments in a post-Contact Figure 6.2
landscape (Source: Butzer 1982: Figure 8-2).



Questions?

How do | register my interest in the workshops?
 Contact Jakub Czastka (Chaz): Mobile: 0438 805 886 / Email

* Bec Parkes: Mobile: 0447 746 050 / Email
Next steps?

* |dentify study area(s).
* Provide draft workshop program to participants.


mailto:jakubdownunder@yahoo.com.au
mailto:bec@lanternheritage.com.au

	Slide 1: Geoarchaeology Workshop EOI
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

