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~2 A5 pages for each stop including:
- location / overview

- overview photograph

- detailed annotated rock photograph

Section 3

Stop 11 | 650 — 400°C: pegmatite sills in quartzite

0000

Location: About 700 m north of Fish Hole
Coordinates: 53K 0351208mE, 7381703mN
Accessibility: Easy. About 1.5 km walk from a
locked gate north of Jay Creek.
Rocks: Metamorphic rock: quartzite
(Chewings Range Quartzite)
Igneous rock: pegmatite

Between the Jay Creek camping shelter
and just north of Fish Hole, Section 3 of the
Larapinta Trail follows the bed of Jay Creek,
where you can see changes in the rock type
and a remarkable variety of rare plants and
birdlife.

The dominating rock is grey-red quartzite
(Chewings Range Quartzite), a metamorphic
rock resulting from quartz-rich sandstone

b P N A

Minerals in pegmatite.

54 | Behind the landscape of the Central Ranges

Vertical layers and pegmatite in quartzite.

being pushed deep into the Earth's crust
Under high temperature and pressure, the
quartz grains in sandstone bake together
like a cheesy lasagne in the oven. The rock
becomes very dense and hard. It is resistant
to weathering when it is exposed at the
surface where it forms ridges and ranges.
The Chewings Range Quartzite is derived from
sands that were once deposited layer by

hibtite

il

layer possibly on an ancient beach or shallow
lagoon. You can still see the remnants of
these layers, but they are now steeply
inclined to the south, almost vertical.

Locally in the gorge, you can see a rock with
a rough weathering surface, typically 4-5 m
wide. This rock has large crystals of salmon-
coloured potassium-feldspar, translucent-
grey quartz, and flaky, shiny black mica
(biotite) and silver mica (muscovite). Feldspar,
quartz, and mica are the typical minerals of
granites. Here crystals of these minerals are
much larger than in common granites: this
coarse-grained rock is a pegmatite.

Pegmatites form in very particular
circumstances in the Earth's crust. At
temperatures of about 650-1200°C, rocks
begin to melt. The melted material pools and
eventually can form large magma chambers
that gradually crystallise to igneous rocks,
for instance a granite. The remaining
magma is rich in fluids and gases such as
water or carbon dioxide, and can travel into
fractures in the surrounding rocks. Here,
such fractures formed along the layers of
the Chewings Range Quartzite. When the
magma intruded into the cooler quartzite,

Discover the Larapinta Trail

Stop 11
0OH00

the magma was about 650-400°C but cooled
down and solidified relatively quickly. The
space available allowed the quick growth of
large minerals - some potassium-feldsparsin
the pegmatites at Jay Creek are up to 30 cm
long. As the magma solidifies from the
outside inwards, minerals grow in zones that
are parallel to the walls of the surrounding
rock. You can see this in the irregular layering
within the pegmatites here in the gorge.
Because pegmatites generally intrude along
fractures, they form narrow, long bodies with
straight sharp contacts with the surrounding
rock. Where they are parallel to the layers in
the quartzite - as they are here - they are
called pegmatite sills (see Feature Stop B).

pegmatite

Layers of minerals in pegmatite.

The gorge supports some iconic Central Australian plants like the MacDonnell Ranges
Cycad and the White Cypress Pine. Previously, the cycads were thought to be survivors from
moisture times when rainforests covered Central Australia; however, new research has found
that they arrived from communities at the east coast only one million years ago. The cypress
pine belongs to the conifers and is the common pine of inland Australia.!

1 Moore P (2005). A guide to plants of inland Australio. New Holland Publishers (Australio) Pty. Ltd.

Ingham J A et al. (2012). Ancient relicts or recent dispersai: how long have cycads been in central Australia?

Diversity and Distributions 19, 1-10.

Behind the landscape of the Central Ranges | 55



AUSTRALIAN EARTH S ' The Larapinta Tra

SCIENCES CONVENTION e
27-30TH JUNE, 2023 | PERTH CONVENTION & EXHIBITION CENTRE . . ’ N 5 "';‘: - geOIog ICaQUIde

4 simplified geological maps, coverin@ 3ections, colour coded '_ '_-'{

| ‘ : | [Section 1: ¢ : Feature Stops A-D
Stop 10 Stop 6 Stop 3 »Jmp 1 Feature Stops A,B SeCtlonl
Stop 9 Stop 8 Stop 7 Stop 5 Stop 4 Stop 2 Feature Stop C Feature Stop D

] Discover the Larapinta Trail
Stop 1

and gneisses were soft
gstic). Pressure from one
i themn to stretch and flatten

EIIory?ammm other (like a pizza dough or

RdE00 MillioN g’ - Charles River | that you roll out; see Feature

. Charles River nit —>
/y/ e ) Dr—il @‘ Shear Zone - Heavitree F M'\ Shear Zone ] ‘ : (=1750million N \
A JAY. CREEK "MOUNT . “\\ (>~820 million years) SIMPSONS ™) "ALLA GAP s : ) ye ; -he Earth's crust, where rocks
g 050

‘ ly while they are soft is a

1 5 B u logical map of pages 30-31).
Simpsons Gap i & > 2 /
“FISH HOL
(_) 5 erased _________________ | Sadadeen 'Range Gnel orher ~

sr instance when continents
(.,630,,,,,,,0,,,,33,5, S g SN, LI TR 1800—1750mu/:onyears) @l A

- colour-coded -t Doartan. § 5 D : S PN

(~1600 million ye

outcrops of s
geological units seen

100
30,000
365 0001

|

basemen”
rocks

; S‘t\uan Patss D‘olerile ;
(-1070 millon years) ;

other basenvent.cocks \

? %,

{ k can be caught in a shear
.......... 7 ,‘%,B,n‘,‘ii‘:, ch. Strongly stretched rocks

{ere you are standing on the
hear Zone, which is several

ALICE SPRINGS i north-south direction, and

SImPson.s Gap DESERT.PARK& MUSEUMARALUEN / MEGAFAUNA ) in east-west. After the biotite
Metasediments o CENTRAL :gmatites were caught in the
. (~1630 mlllloﬁ years) ihear Zone, they deformed
\ \\__ and later, uplift and erosion
o the surface. Section 1 of

‘rail follows the shear zone

| h . | 7,375,000 (~1600 m:llron years) \

Bunt Bluff Gneiss” T N e o - - - A - - o Dbt ] - t 1 3). You can see it exposed in
a O n g t e tral (~1600 million years) ! gz::z:gs Range H P E S BASI AST VACDONNELL RANL ::Elsouth of here where the
= fau |tS a.n d S h e a.r Alice Springs Granite < f\e

(~1750 million years) e through which the railway

since European settlement
5 Adelaide with Darwin was

Bmemngs.G[oup he Overland Telegraph Lir.le
B (:goo m,”,on ears} ! n McDouall Stuart tock in
,,,,,,,,,,,,, - Heavitree Formation : i y . 1 7,37 ( ted to Alice Springs in 1929.

e H sisted the early settlers and
(>~820 million years) N ! tury, many camels were set

zones are solid, black | |
lines it LN
- labels include unit

i i ! day, Central Australia is the
AMADEUS BASIN Sand. gravel, sot w E By the way, e raiiway that
name and age, and e f I i 5
g y =800=540-million"years;cldTocks (Neoproterozoic) ~540-485 million years old rocks (Ordovician-Silurian)

. . i old ro?ks (Cambrian) ‘ BINE CAR i
geographic locations = iwaveus sasin ; _ o 2o

P s \QugsrmmesttT MOLUNE ERTWA -..old rocks.(Devenian) ..

365,000
385,000

356 .00

hpe of the Central Ranges | 33




AUSTRALIAN EARTH R AR, s

SCIENCES CONVENTION A <, AESC
N ,,."' ~ 9

27-30TH JUNE, 2023 | PERTH CONVENTION & EXHIBITION CENTRE ‘SrLg‘%’ﬁ"P soReces oldest
B rock

Rock types and geological time along the Larapinta Trail
first
life

est rock: ~4280 Ma
8t microbes: ~3500 Ma

Sadadeen Range
Gneiss: ~1800 Ma

i Alice Springs
Granite: ~1750 Ma

first multicelular

VOLCANIC
minerals

transport

* sedimentation

Aileron and Warumpi provinces

% r Sadadeen Range Gneiss
. s —TAlice Springs Granite :
dolerite 5 r Gien FieTen Melamorphics X life: ~15607 Ma
| sand, [E%yej|Chewings Range Quartzite 5% Heavitree Formation:
mud — qggg Ha Simpsons Gap Metamo_rphlcs 13
Fe Y3Ryans Gap Metamorphics -k ~8207 Ma
i [ = [1600 Ma|= - s . . : .
pegiuatie ssndeions, T_ Brinley BIu Greis major diversification
| L 1 .
| /] A ! N mudstone Burt Bluff Gneiss of life: ~530 Ma
= | / metamorphism Ellery Granitic Compl :
PLUTONIC 5 P ol Su':’t P:r: golec:?: - youngest rock in
= \ o -
graniie ROCKS \  METAMORPHIC _ g Amadeus Basin:
% N /" ROCKS quartzite, E _1830 Ma| Heavitree Formation : ~360 Ma
crystalisation : \x," schist £ | % [s30™a] Bitter Springs Group ~2.5 Ma \ : i
; A migmatitisation o |5 . " first dinosaurs:
MAGMA ‘: KE Zgg ma Arumbera Sandstone Homo sapiens: 310 Ma
i i i o | § [480Ma] pacoota Sandstone . N
EHgmatic gneiss 3 £ | 360 Ma | Brewer Conglomerate ~300.000 a first ﬂowering
o[ 5
5| 3 plants: ~130 Ma
3 _% 66 Ma_| palaeo-surface

“humans



AUSTRALIAN EARTH \ %
SCIENCES CONVENTION "L~ RESE

%

27-30TH JUNE, 2023 | PERTH CONVENTION & EXHIBITION CENTRE - .,"\' “. e 1’ :g?g{i{l}lﬁ]ﬂllﬂ SORECES

X 9 M ¢1600Ma basementrocks
Granites

—

Gneisses

porphyroclastf e




AUSTRALIAN EARTH T T R
SCIENCES CONVENTION *... ~ RESC

27-30TH JUNE, 2023 | PERTH CONVENTION & EXHIBITION CENTRE ) 4 ’ !gif'&‘!‘ﬁ“]wm SCRES
\ ~s Al

—

\ bdng




AUSTRALIAN EARTH

TN AT The Larapinta Tra
e A __geologicauide:
X 9 ycB860 Mabasinrocks(AmadeusBasir) »; i ample 2

Sandstones Carbonataocks
R g . = "'Q" ‘Q > T = - S} N8 : ———
i




AUSTRALIAN EARTH
SCIENCES CONVENTION

27-30TH JUNE, 2023 | PERTH CONVENTION & EXHIBITION CENTRE

Structures

,,,,,, e — 0 PN ; | anticlinefold

beddingplane

breccia

vin mylonitic
quartzite




