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CANBERRA BRICKWORKS REDEVELOPMENT - BLOCKS 1, 7, & 20, SECTION 102, YARRALUMLA

BACKFILLING OF OLD QUARRY AREA

GEOLOGICAL FOSSIL STUDY

1 INTRODUCTION

At the  re q ue st  o f Do m a  G ro up , AC T G e o te c hn ic a l Eng ine e rs  Pty  Ltd   c a rrie d   o ut   a  g e o lo g ic a l fo ssil

stud y in  the  o ld  q ua rry a re a  o f the  C a nb e rra  Bric kw o rks, in  Ya rra lum la , AC T. 

It  is und e rsto o d  tha t  the  o ld  C a nb e rra  Bric kw o rks a re  b e ing  re d e ve lo p e d  in to  a  re sid e n t ia l

d e ve lo p m e nt. As p a rt  o f th is re d e ve lo p m e nt, so m e  a re a s o f the  o ld  q ua rry a re a  a re  b e ing  b a c kfille d

to  turn  it  in to  a  p a rkla nd . Th is w ill invo lve  up  to  6m  o f fill b e ing  p la c e d  to  re turn  the  surfa c e  le ve ls to  the ir

p re -q ua rry le ve ls. As th is w ill b ury so m e  o f the  e xp o se d  q ua rry fa c e s, the  c lie nt  ha s re q ue ste d  a

g e o lo g ic a l stud y o f the se  q ua rry fa c e s b e  c a rrie d  o ut to  e sta b lish  if a ny fo ssils a re  p re se n t in  the se

q ua rry fa c e s, a nd  if so , w ha t  is the ir q ua lity a nd  sig n ific a nc e . A c o p y o f the  e a rthw o rks p la n , sho w ing

the  a re a s a nd  d e p ths o f the  p ro p o se d  filling , is p re se nte d  in  Fig ure  4. The  a im  o f the  g e o lo g ic a l stud y

w a s to :

i) Insp e c t  the  q ua rry a nd  in fill a re a  to  lo o k fo r fo ssil re m na nts a nd  o the r g e o lo g ic a l fe a ture s o f

sig n ific a nc e  w ith in  the  p ro p o se d  in fill zo ne .

ii) Re vie w  e xist ing  g e o lo g ic a l in fo rm a t io n.

iii) Pro v id e  a  sta te m e nt  o f sig n ific a nc e  o f the  a re a  a nd  the  g e o lo g y.

iv ) If fo ssils o r sig n ific a n t fe a ture s a re  no te d , p ro v id e  m it ig a t io n  m e a sure s.

v) Pro v id e  a d v ic e  o n  b uffe r zo ne  fo r w o rks in  c lo se  p ro xim ity to  kno w n liste d  fe a ture s – e sp e c ia lly

fo rm a t io n Fe a ture  C  w he re  the  w o rks a re  c lo se  to  the  fe a ture  zo ne .

“ G e o lo g ic a l M o num e nts in  the  AC T”  b y the  G e o lo g ic a l So c ie ty o f Austra lia  d o c um e nts the  Ya rra lum la

Bric kp its a s b e ing  a  site  o f sc ie n t ific  va lue , a nd  no te s tha t  a t  a  lo c a t io n w ith in  the  b ric kp its (d e sig na te d

a s Fe a ture  12C ), the re  a re  “ a b und a n t fo ssils p re se rve d  a s m o ld s o n  a  b e d d ing  p la ne . The  m a in  typ e s

a re  b a rc h io p o d s w ith  ra re r t rilo b ite s, c o ra ls, a nd  a  sim p le  c rino id  b e lo ng ing  to  the  g e nus Piso c rinus.

M o st  fo ssils ha ve  b e e n  d isto rte d  b y the  p e rva sive  c le a va g e ” . It  no te s tha t  o the r a re a s w ith in  the

b ric kp its sho w  g o o d  e xa m p le s o f a n t ic lina l fo ld ing . An  e xt ra c t  fro m  th is d o c um e nt  is a t ta c he d .

2 SITE DESCRIPTION

The  o ld  C a nb e rra  Bric kw o rks site  is lo c a te d  o n  Blo c k 1, Se c t io n  102, in  Ya rra lum la , AC T. The  e a ste rn

p o rt io n  o f the  site  w a s use d  a s the  q ua rry, w he re  sha le  ro c k w a s e xc a va te d  to  p ro v id e  the  ra w  m a te ria l

fo r b ric ksp ro d uc t io n , w hile  the  w e ste rn  p o rt io n  o f the  site  inc lud e d  the  b u ild ing s a nd  kilns use d  to  m a ke

the  b ric ks. A re c e n t  a e ria l p ho to  o f the  site  is p re se nte d  in  Fig ure  1, w h ic h  sho w s the  p re se n t  site  la yo ut ,

a s w e ll a s the  tw o  p ro p o se d  fill a re a s (d e sig na te d  a s Fill Are a 1 a nd  Fill Are a  2).

The  na tura l to p o g ra p hy o f the  e a ste rn sid e  o f the  site  c o m p rise d  a  kno ll, tha t  w a s e xc a va te d  b y up  to

10m  d e p th to  so urc e  ro c k fo r b ric k p ro d uc t io n . The  q ua rry is a n irre g ula r sha p e , a s se a m s o f b e t te r b ric k-

m a king  ro c k w e re  so ug h t . The  q ua rry fa c e s a re  g e ne ra lly ne a r ve rt ic a l, b ut  a p p e a r to  ha ve  w e a the re d

o ve r t im e , w ith  so m e  so il a nd  ro c k w e d g e s tha t  ha ve  fa lle n  fro m  the  fa c e  a nd  a re  no w  a t  the  to e  o f
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the  b a t te r fa c e s. The re  a re  t re e s a lo ng  the  to p  e d g e s o f the  q ua rry fa c e s, a nd  so m e  o f the  ro c k fa c e s

ha ve  b e c o m e  o ve r-g ro w n w ith  ve g e ta t io n . It  is und e rsto o d  tha t  ro c k w a s e xc a va te d  fro m  the  q ua rry

b e tw e e n 1913 a nd  the  m id -1930's.

3 GEOLOGY

The  1:100,000 C a nb e rra  G e o lo g y M a p  ind ic a te s the  a re a  to  b e  und e rla in  b y Siluria n  a g e  Ya rra lum la

Fo rm a t io n  b e d ro c k, w hic h inc lud e s siltsto ne , sa nd sto ne , m ud sto ne , lim e sto ne , a nd  tu ffa c e o us

se d im e nts. A d e sc rip t io n  o f the  Ya rra lum la  Fo rm a t io n  fro m  “ BM R Bulle t in  233 - G e o lo g y o f the  C a nb e rra

1:100,00 She e t Are a ”  is p ro vid e d  in  the  fo llo w ing  se c t io n.

The  Ya rra lum la  Fo rm a t io n  o c c urs in  tw o  m a in  o utc ro p  b e lts; o ne  e xte nd s fro m  Re d  Hill rid g e  to  La ke

Burle y G riffin  a nd  the  o the r fro m  Wo d e n  Va lle y to w a rd s the  M o lo ng lo  Rive r. The re  ha s b e e n  so m e  la te ra l

d isp la c e m e nt o f the  tw o  b e lts b y fa u lt ing . The  sig m o id a l o utc ro p  p a t te rn  ind ic a te s d e fo rm a t io n a lo ng

no rth -no rthw e st t re nd ing  fo ld  a xe s.

The  sha llo w -w a te r m a rine  t ra nsg re ssio n  re p re se nte d  b y t he  Ya rra lum la  Fo rm a t io n  is ind ic a te d  b y

lim e sto ne  a nd  fine  c la st ic  se d im e nts c o n ta in ing  a  she lly fa una  o f b ra c h io p o d s, t rilo b ite s a nd  c o ra ls.

Lo c a l c urre n t -b e d d e d  q ua rtz sa nd sto ne , p ro b a b ly d e rive d  fro m  a d ja c e n t  vo lc a n ic  te rra in , sug g e sts

d e lta ic  e nviro nm e nts w e re  te m p o ra rily e sta b lishe d  a t  the  b a sin m a rg in. The  o ve ra ll m a rine  e nv iro nm e nt

ind ic a te s a  te m p o ra ry w a n ing  o f vo lc a n ic  a c t iv ity a t  the  e nd  o f the  We nlo c kia n . Ho w e ve r, the  c o e va l

d e p o sit io n  o f so m e  vo lc a n ic la st ic  se d im e n ts sug g e sts sp o ra d ic  vo lc a n ism  a t  c e n tre s m a rg ina l to  the

site  o f m a rine  d e p o sit io n .

The  Ya rra lum la  Fo rm a t io n fo rm a t io n c o nsists o f a  se q ue nc e  o f c a lc a re o us a nd  tu ffa c e o us m ud sto ne

a nd  silt sto ne  w ith  m ino r in te rb e d s o f lim e sto ne  a nd  q ua rtz sa nd sto ne . A irfa ll tu ff a nd  a  fe w  rhyo d a c it ic

un its w e re  a lso  d e p o site d  c o e va lly w ith  the  m a rine  se q ue nc e .

A t the  C a nb e rra  Bric kw o rks lo c a lity, w e ll-b e d d e d , o live -g re e n  c a lc a re o us m ud sto ne  a nd  siltsto ne  w ith

m ino r tu ffa c e o us sa nd sto ne  a nd  d a rk-g re y c he rty lim e sto ne  a re  e xp o se d . The  b e d d ing  is d e no te d  b y

m a jo r p a rt ing s, so m e t im e s a c c e n tua te d  b y fo ssilife ro us ho rizo ns, sp a c e d  up  to  a  fe w  m e tre s a p a rt  o r

o n a  sm a lle r sc a le  a s la m ina t io ns a nd  g ra d e d  tu ffa c e o us un its up  to  2 c m  th ic k. The  se q ue nc e  is fo ld e d

in to  o p e n  sym m e tric a l a n t ic line s w ith  a  sha llo w  p lung e  so uthw a rd s. A sp a c e d , a lm o st ve rt ic a l c le a va g e

is a xia l p la na r to  the  fo ld s a nd  a lso  fo rm s a  w e ll d e fine d  line a t io n  w he re  it  in te rse c ts the  b e d d ing . It  is

re p o rte d  tha t  fo ssils suc h  a s b ra c h io p o d  fa una , fa vo sit id  a nd  he lio lit id  ta b u la te  c o ra ls a nd  the

m ic ro c rino id , Piso c rinus, ha ve  b e e n id e n t ifie d . Fo ssils a re  d isto rte d  a nd  fla t te ne d  in  the  p la ne  o f the

c le a va g e  a nd  a lo ng  b e d d ing  p la ne  p a rt ing s.

Aro und  the  no rthe rn  sid e  o f Re d  Hill rid g e , the  a sse m b la g e  ha s b e e n  lo c a lly c o n ta c t -m e ta m o rp ho se d

to  c a lc -silic a te  ho rn fe ls a nd  m a rb le , a nd  is w e ll e xp o se d  in  a n  a b a nd o ne d  q ua rry so uthe a st  o f the  Re d

Hill Kio sk.

A lso , fre sh , la m ina te d  o live -g re e n  m ud sto ne  a nd  siltsto ne  c o n ta in ing  g ra d e d  b e d s o f tu ff up  to  5 c m

th ic k a re  w e ll e xp o se d  in  a  d isuse d  b ric kp it  a t  De a kin  O va l. A t  th is lo c a lity tw o  a n t ic line s sho w  a  w id e ly

sp a c e d  a xia l p la ne  c le a va g e  w h ic h  in te rse c ts a nd  d isrup ts the  b e d d ing . A  p ro m ine n t line a t io n d e fine s

a  so uthw a rd  p lung e  to  the  fo ld s.
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4 INVESTIGATION METHODS

The  fie ld  inve st ig a t io n  w a s c a rrie d  o ut  o n  22 Fe b rua ry 2021, b y M r De nn is Dye r, a  se n io r e ng ine e ring

g e o lo g ist  w ith  o ve r 50 ye a rs e xp e rie nc e , w ith  a ssista nc e  fro m  M r Je re m y M urra y, a  C ha rte re d  se n io r

g e o te c hnic a l e ng ine e r w ith  o ve r 20 ye a rs e xp e rie nc e . C o p ie s o f the ir re sp e c t ive  C V’ s a re  a t ta c he d .

The  fie ld w o rk c o m p rise d  a  w a lk-o ve r o f the  site  to  a sse ss the  g e ne ra l g e o lo g ic a l c o nd it io ns, a s w e ll a s

a  c lo se  insp e c t io n a nd  g e o lo g ic a l m a p p ing  o f the  e xp o se d  q ua rry  fa c e s in  the  a re a s o f p ro p o se d

in filling . 

The  g e o lo g ic a l m a p p ing  inc lud e d  lo g g ing  o f the  d e fe c t  se ts (b e d d ing , c le a va g e / fo lia t io n , a nd

jo in t ing ), lo g g ing  o f the  ro c k typ e  a nd  w e a the ring , a nd  a  c lo se  v isua l insp e c t io n o f a ny e xp o se d

b e d d ing  p la ne s fo r the  p re se nc e  o f fo ssils. 

De ta ile d  g e o lo g ic a l m a p p ing  o f the  e xp o se d  q ua rry fa c e s w a s c o nd uc te d  a t  a p p ro xim a te ly 20m

sp a c ing  a lo ng  the  q ua rry fa c e s, d e sig na te d  a s 1A to  8A  fo r Fill A re a  1, a nd  1B to  5B fo r Fill Are a  2.

De ta ile d  g e o lo g ic a l m a p p ing  w a s a lso  c o nd uc te d  a t  Fe a ture  12C , w he re  the  p re se nc e  o f fo ssils ha s

p re v io usly b e e n  re p o rte d . The  lo c a t io ns o f Fill Are a  1, Fill A re a  2, a nd  Fe a ture  12C  a re  sho w n in  Fig ure

1, w h ile  Fig ure s 2 a nd  3 sho w  the  lo c a t io ns o f g e o lo g ic a l m a p p ing s 1A to  8A a nd  1B to  5B. A c o p y o f

the  e a rthw o rks p la n , sho w ing  the  a re a s a nd  d e p ths o f the  p ro p o se d  filling , is p re se n te d  in  Fig ure  4. 

Pho to s 1 to  16 a re  p re se n te d  in  Fig ure s 5 to  20, w h ic h  sho w  so m e  o f the  q ua rry fa c e s tha t  w e re

m a p p e d , a s w e ll a s typ ic a l e xp o se d  b e d d ing  p la ne s.

A d e sk-to p  stud y o f a va ila b le  g e o lo g y m a p s a nd  lite ra ture  w a s a lso  c o nd uc te d , w ith  g e o lo g ic a l

in fo rm a t io n  re le va nt  to  th is site  re vie w e d . The se  so urc e s inc lud e d  the  “ 1:100,000 C a nb e rra  G e o lo g y

M a p ” , “ BM R Bulle t in  233 - G e o lo g y o f the  C a nb e rra  1:100,00 She e t  A re a ” , a nd  “ G e o lo g ic a l M o num e nts

in  the  AC T” .

5 INVESTIGATION RESULTS

5.1 Geological Mapping

Fo ssils o c c ur w he re  a n im a ls o r p la n ts a re  d e p o site d  o n  se d im e nt  a nd  c o ve re d  a nd  p re se rve d  b y

d e p o sit io n  o f m o re  se d im e nt . The re fo re , fo ssils a re  usua lly fo und  o n  b e d d ing  p la ne s w ith in  se d im e nta ry

b e d ro c k. De sp ite  a  c lo se  e xa m ina t io n  o f e xp o se d  b e d d ing  p la ne s w ith in  the  ro c k o f the  q ua rry fa c e s,

o ur g e o lo g ic a l insp e c t io n  o f 22 Fe b rua ry 2021 d id  no t  find  a ny fo ssils w ith in  Fill A re a s 1 a nd  2.  

The  m a jo rity o f the  e xp o se d  q ua rry fa c e s c o m p rise  w e a k to  m e d ium  st ro ng , h ig h ly w e a the re d  (HW) a nd

m o d e ra te ly w e a the re d  (M W) m ud sto ne  b e d ro c k tha t  d isp la ys st ro ng ly d e ve lo p e d  fo lia t io n  a nd  he nc e

is d e sc rib e d  a s p hyllit ic  m ud sto ne  in  th is re p o rt . The  re g io na l m e ta m o rp h ism  tha t  fo rm e d  the  a n t ic line s

a nd  sync line s e xp o se d  a t  th is site  ha s c a use d  the  m ic a c e o us m ine ra ls to  re c rysta lise  a nd  a lig n  a nd

the re b y d e ve lo p  a  p hyllit ic  te xture  to  the  ro c k. The re  w e re  so m e  se c t io ns o f e xt re m e ly w e a k, e xt re m e ly

w e a the re d  (EW) ro c k, a s w e ll a s so m e  se c t io ns o f st ro ng e r, m o d e ra te ly to  slig h t ly w e a the re d  (M W/ SW)

ro c k. The  p hyllit ic  m ud sto ne  is o c c a sio na lly in te r-b e d d e d  w ith  sa nd sto ne , siltsto ne , a nd  tu ff. 

The  fo ld ing  ha s re sulte d  in  the  fo lia t io n / c le a va g e  b e ing  a  m o re  p ro m ine n t fe a ture  o f the  ro c k tha n  the

o rig ina l b e d d ing , a nd  the  b e d d ing  ha s b e e n  d isto rte d  b y th is p e rva sive  fo lia t io n . If a ny fo ssils w e re

p re se n t (w e  d id  no t  find  a ny w ith in  Fill Are a s 1 a nd  2), the n  th is fo lia t io n  w o uld  like ly ha ve  e ithe r

d e stro ye d  o r d isto rte d  the  fo ssils. In  a re a s w he re  the  b e d d ing  p la ne s a re  e xp o se d , the  b e d d ing  is

fo ld e d , a s in  Pho to s 8, 10, 12, a nd  14. In  a d d it io n , m o st  b e d d ing  p la ne s a re  w e a the re d  a nd  c la y in fille d

(Pho to  15). G ive n  th is, fo ssils tha t  m a y b e  p re se n t a re  like ly to  b e  o f p o o r q ua lity a nd  lo w  sc ie n t ific  va lue .

A p o ssib le  c rino id  ste m  fo ssil le ss tha n 1c m  lo ng  w a s o b se rve d  in  w e a the re d  siltsto ne  a t  Fe a ture  12C ,

w h ic h  is no t  w ith in  the  p ro p o se d  filling  a re a s.
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5.2 Fill Area 1

Re su lts o f t he  g e o lo g ic a l m a p p ing  o f the  e xp o se d  q ua rry fa c e s in  Fill Are a  1 a nd  Fe a ture  12C  a re

sum m a rise d  in  Ta b le  1 b e lo w .

TABLE 1

Results of Geological Mapping - Area 1

Feature

N0.

Description Rock Profile Defect Mapping Presence of Fossils

& Comments

1A Sta rt o f

c ut, som e

d um p e d

ro c k p ile s

N/ A N/ A No  fossils found

2A ~1.5m  hig h

c ut

HW to  M W

SILTSTO NE, w ith

som e  fine -g ra ine d

SANDSTO NE

Fo lia tion - 63 / 250  5m m  to  70m m  sp a c ingo o

Bed d ing - 11 / 165  - 30m m  to  70m m  sp a c ingo o

Jo ints - 90 / 190  - 10m m  to  20m m  sp a c ingo o

No  fossils found .

Pho to  2

3A ~1.5m  hig h

c ut

M W TUFF, w ith

20m m / 70m m

m ud stone

xeno liths

Fo lia tion - 81 / 085  20m m  to  90m m  sp a c ingo o

Bed d ing - 16 / 236  - 30m m  to  300m mo o

sp a c ing

Jo ints - 88 / 189  - 10m m  to  20m m  sp a c ingo o

No  fossils found .

Possib le  fa ult, w ith

fra c turing  a nd

w ea the ring  o f the

roc k. Pho to  3.

4A ~4m  hig h

c ut

HW/ M W PHYLLITIC

M UDSTO NE, w ith

M W SANDSTO NE

sea m  from  ~0.5m

to  2m  d ep th

Fo lia tion - 87 / 085  50m m  to  100m m  sp a c ingo o

Bed d ing - 30 / 180  - 40m m  to  300m mo o

sp a c ing

Jo ints - 60 / 350  - ~100m m  sp a c ingo o

No  fossils found .

Pho to  4.

5A ~4.5m  hig h

c ut

HW to  M W

PHYLLITIC

M UDSTO NE, w ith

thin b ed s o f EW

M UDSTO NE

Fo lia tion - 75 / 080  50m m  to  100m m  sp a c ingo o

Bed d ing - 20 / 100  - 70m m  to  300m mo o

sp a c ing

Jo ints - 76 / 163  - ~100m m  sp a c ingo o

No  fossils found .

Som e evid enc e  o f

no rm a l fa ult ing  -

~100m m  o f

d isp la c em ent.

Pho to  5.

6A ~2.5m  hig h

c ut

M W PHYLLITIC

M UDSTO NE

Fo lia tion - 79 / 069  80m m  to  500m m  sp a c ingo o

Bed d ing - 09 / 229  - 30m m  to  300m mo o

sp a c ing

Jo ints - 81 / 355  - 70m m  to  150m m  sp a c ingo o

No  fossils found .

Pho to  7.

7A ~4m  hig h

c ut

~3m  o f

ove rb urd en fill,

then M W/ SW

PHYLLITIC

M UDSTO NE

Fo lia tion - 73 / 260  80m m  to  500m m  sp a c ingo o

Bed d ing - 38 / 235  - 30m m  to  300m mo o

sp a c ing

No  fossils found .

The  e xp osed

b e d d ing  p la ne s

a re  m a sked  b y the

fo lia tion. Pho to  8.

8A ~2.5m  hig h

c ut

M W/ SW PHYLLITIC

M UDSTO NE

Fo lia tion - 88 / 260  80m m  to  500m m  sp a c ingo o

Bed d ing - 39 / 247  - 30m m  to  300m mo o

sp a c ing

No  fossils found .

The  e xp osed

b e d d ing  p la ne s

a re  m a sked  b y the

fo lia tion. Pho tos 9

a nd  10.

Feature 12C - Not in the proposed filling areas

12C ~4m  hig h

c ut

M W PHYLLITIC

M UDSTO NE

Fo lia tion - 88 / 260  80m m  to  500m m  sp a c ingo o

Bed d ing - 35 / 215  - 30m m  to  300m mo o

sp a c ing

Possib le  c rino id

stem  fossil. Pho to  1.
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5.3 Fill Area 2

Re sults o f the  g e o lo g ic a l m a p p ing  o f the  e xp o se d  q ua rry fa c e s in  Fill Are a  2 a re  sum m a rise d  in  Ta b le

2 b e lo w .

TABLE 2

Results of Geological Mapping - Area 2

Feature

No.

Description Rock Profile Defect Mapping Presence of Fossils &

Comments

1B ~4m  hig h

c ut

HW/ M W

PHYLLITIC

M UDSTO NE

Fo lia tion - 81 / 102  5m m  to  70m m  sp a c ingo o

Bed d ing - 42 / 213  - 30m m  to  70m m  sp a c ingo o

Jo ints - 68 / 146  - 10m m  to  20m m  sp a c ingo o

No fossils found . The

exp osed  b ed d ing

p la ne s a re  m a ske d

b y the  fo lia t ion. 

Pho tos 11 a nd  12.

2B ~6m  hig h

c ut

HW to  HW/ M W

PHYLLITIC

M UDSTO NE

Fo lia tion - 88 / 062  5m m  to  70m m  sp a c ingo o

Bed d ing - 42 / 260  - 30m m  to  70m m  sp a c ingo o

No fossils found . The

exp osed  b ed d ing

p la ne s a re  m a ske d

b y the  fo lia tion.

Be d d ing  a lso  infille d

w ith c la y. Pho tos 13,

14 a nd  15.

3B ~6m  hig h

c ut

HW PHYLLITIC

M UDSTO NE,

then SW

PHYLLITIC

M UDSTO NE

Fo lia tion - 88 / 074  20m m  to  90m m  sp a c ingo o

Bed d ing - 45 / 245  - 30m m  to  300m m  sp a c ingo o

No fossils found . 

4B ~3m  hig h

c ut

HW/ M W

PHYLLITIC

M UDSTO NE

Bed d ing  - 22 / 169  - 100m m  to  200m m  sp a c ingo o

Fo lia tion - no t c le a r d ue  to  d isturb ed  na ture

a nd  w ea the ring

No fossils found . 

5B ~3m  hig h

c ut

HW/ M W

PHYLLITIC

M UDSTO NE

Very d isturb ed  a nd  w e a the red  fa c e . Seve ra l

la rg e  b ould e rs on fa c e  (from  q ua rrying  o r

w ed g e  fa ilures)

No  fossils found .

Pho to  16.

5.4 Other Geological Issues

The  b ric k p its ha ve  b e e n e xc a va te d  to  p ro v id e  ra w  m a te ria l fo r b ric k p ro d uc t io n  o ve r a  num b e r o f

ye a rs a nd  sub se q ue n t ly b e e n  le ft  w ith  lit t le  m a in te na nc e  und e rta ke n . Th is ha s re sulte d  in  m uc h  o f the

q ua rry e xc a va t io n  fa c e s c o nsist ing  o f ste e p  to  sub -ve rt ic a l ro c k c uts. Th is ro c k is h ig h ly fra c ture d  b y

b e d d ing , jo in t ing , a nd  fo lia t io n , a s w e ll a s ha v ing  b e e n w e a the re d . So m e  a re a s o f e ro sio n  a nd / o r

slum p ing  a re  p re se n t , w ith  so m e  la rg e  b o uld e rs p re se n t  a t  the  to e  o f c ut  b a t te r ha v ing  a p p a re n t ly

to p p le d  fro m  the  fa c e . The re  a re  a re a s w he re  fra c ture d  ro c k o s lo c a te d  o n  the  ste e p  fa c e s, a nd  is like ly

to  fa ll a t  so m e  p o in t  in  the  fu ture . G ive n the  a p p a re n t slo p e  insta b ility, it  is re c o m m e nd e d  tha t  a  slo p e

sta b ility risk a sse ssm e nt  b e  c a rrie d  o ut  to  id e n t ify  a ll ro c k fa ll ha za rd s a nd  p ro v id e  risk m it ig a t io n

m e a sure s.
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6 CONCLUSIONS

6.1 Presence & Quality of Fossils

Fo ssils usua lly a re  p re se rve d  w he n p la n ts o r a n im a ls a re  d e p o site d  o n  se d im e nt  a nd  c o ve re d  b y m o re

se d im e n t. In  the se  c irc um sta nc e s, fo ssils a re  fo und  o n b e d d ing  p la ne s w ith in  se d im e n ta ry b e d ro c k.

De sp ite  a  c lo se  e xa m ina t io n  o f e xp o se d  b e d d ing  p la ne s w ith in  the  ro c k o f the  q ua rry fa c e s, o ur

g e o lo g ic a l insp e c t io n  o f 22 Fe b rua ry 2021 d id  no t  find  a ny fo ssils w ith in  Fill A re a s 1 a nd  2. 

The  re g io na l fo ld ing  o f the  b e d ro c k ha s re su lte d  in  so m e  o f the  m ine ra ls b e ing  re c rysta llise d  to  d e ve lo p

fo lia t io n / c le a va g e  tha t  o n  e xp o sure  a p p e a rs m o re  p ro m ine n t  tha n  the  o rig ina l b e d d ing . If a ny fo ssils

w e re  p re se n t  (w e  d id  no t  find  a ny w ith in  Fill Are a s 1 a nd  2), the n  the  d e ve lo p m e nt  o f the  fo lia t io n  w o uld

like ly ha ve  d e stro ye d  o r d isto rte d  the  fo ssils. He re , w he re  the  b e d d ing  p la ne s a re  e xp o se d , the  b e d d ing

d ip sa nd  w e a the ring  ha s o c c urre d  a nd  the  b e d d ing  p la ne s a re  o fte n  c la y in fille d . G ive n  th is, a ny fo ssils

tha t  m a y b e  p re se n t a re  like ly to  ha ve  b e e n d e g ra d e d  a nd  o f lo w  sc ie n t ific  va lue .

The re fo re , it  is o ur a sse ssm e nt tha t  the re  a re  no  fo ssils o f sc ie n t ific  va lue  in  the  p ro p o se d  Fill Are a s 1 a nd

2, a nd  he nc e is no  g e o lo g ic a l re a so n  to  p re ve n t  the  filling  to  o c c ur.

Ho w e ve r, a t  Fe a ture  12C  it  is re p o rte d  tha t  the re  a re  “ a b und a n t fo ssils p re se rve d  a s m o ld s o n  a

b e d d ing  p la ne . The  m a in  typ e s a re  b a rc h io p o d s w ith  ra re r t rilo b ite s, c o ra ls, a nd  a  sim p le  c rino id

b e lo ng ing  to  the  g e nus Piso c rinus” . The re fo re , it  is re c o m m e nd e d  tha t  the  a re a  a ro und  Fe a ture  12C

b e  p re se rve d  a nd  p ro te c te d  fro m  future  d e ve lo p m e nt .

The  “ G e o lo g ic a l M o num e nts in  the  AC T”  b y the  G e o lo g ic a l So c ie ty o f A ustra lia  a lso  d o c um e nts the

Ya rra lum la  Bric kp its a s b e ing  a  site  o f sc ie n t ific  va lue . In  p a rt ic u la r the re  a re  a re a s w ith in  the  b ric kp its

tha t  sho w  g o o d  e xa m p le s o f a n t ic lina l fo ld ing , a nd  it  is re c o m m e nd e d  tha t  the se  a re a s b e  p re se rve d

a nd  p ro te c te d  fro m  future  d e ve lo p m e nt . The se  a nt ic lina l fo ld ing  fe a ture s a re  o utsid e  the  p ro p o se d  Fill

A re a s 1 a nd  2.

5.2 Mitigation Measures

To  p ro te c t  Fe a ture  12C  fro m  d a m a g e  d uring  the  e a rthw o rks fo r Fill Are a s 1 a nd  2, it  is re c o m m e nd e d

tha t  the  a re a  is fe nc e d  o ff a nd  a n  e xc lusio n zo ne  e sta b lishe d . The re  sho uld  b e  a  m in im  5m  b uffe r

a ro und  the  p e rim e te r o f th is fe a ture .

As d isc usse d  in  Se c t io n  5.4, it  is a d v isa b le  tha t  a  slo p e  insta b ility risk a sse ssm e nt  b e  c a rrie d  o ut  to  e nsure

tha t the re  a re  no  risks fro m  fa lling  ro c ks w ith in  the  o ld  q ua rry a re a s.

Sho uld  yo u re q uire  a ny furthe r in fo rm a t io n, p le a se  c o nta c t  o ur o ffic e .

Yo urs fa ith fu lly

ACT Geotechnical Engineers Pty Ltd

Je re m y M urra y

Dire c to r

Se n io r G e o te c hn ic a l Eng ine e r

FIEAust   C PEng   Eng Exe c   RPEQ   NER  APEC   Eng in e   e r  In tPE (Aust )
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Photo 1 – 22/2/2021 – View of Feature 12C, showing the rock face to comprise foliated, MW 

Phyllitic Mudstone. 
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Photo 2 – 22/2/2021 – View of Location 2A, showing the rock face to comprise foliated, HW 

to MW Siltstone. 
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Photo 3 – 22/2/2021 – View of Location 3A, showing the rock face to comprise foliated, MW 

Tuff, with xenoliths of mudstone. 
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Photo 4 – 22/2/2021 – View of Location 4A, showing the rock face to comprise foliated, HW 

to MW Phyllitic Mudstone, with some beds of Sandstone. 
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Photo 5 – 22/2/2021 – View of Location 5A, showing the rock face to comprise foliated, HW 

to MW Phyllitic Mudstone, with some beds of Mudstone. 
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Photo 6 – 22/2/2021 – View of Locations 4A and 5A, showing the rock face to comprise 

foliated, HW to MW Phyllitic Mudstone, with some beds of Sandstone & Mudstone. 
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Photo 7 – 22/2/2021 – View of Location 6A, showing the rock face to comprise foliated, MW 

Phyllitic Mudstone. 
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Photo 8 – 22/2/2021 – View of Location 7A, showing the exposed bedding plane on the 

foliated, MW/SW Phyllitic Mudstone. There are no signs of any fossils. The foliation has 

distorted the bedding planes considerably, and would likely have destroyed most fossils (if 

present). 
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Photo 9 – 22/2/2021 – View of Location 8A, showing the rock face to comprise foliated, 

MW/SW Phyllitic Mudstone. 
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Photo 10 – 22/2/2021 – View of Location 8A, showing the exposed bedding plane on the 

foliated, MW/SW Phyllitic Mudstone. There are no signs of any fossils. The foliation has 

distorted the bedding planes considerably, and would likely have destroyed most fossils (if 

present).  
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Photo 11 – 22/2/2021 – View of Location 1B, showing the rock face to comprise foliated, 

HW/MW Phyllitic Mudstone. 
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Photo 12 – 22/2/2021 – View of Location 1B, showing the exposed bedding plane on the 

foliated, HW/W Phyllitic Mudstone. There are no signs of any fossils. The foliation has distorted 

the bedding planes considerably, and would likely have destroyed most fossils (if present). 

The bedding is also extremely weathered, also limiting the quality of any fossils. 
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Photo 13 – 22/2/2021 – View of Location 2B, showing the rock face to comprise foliated, 

HW/MW Phyllitic Mudstone. 
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Photo 14 – 22/2/2021 – View of Location 2B, showing the exposed bedding plane on the 

foliated, HW/W Phyllitic Mudstone. There are no signs of any fossils. The foliation has distorted 

the bedding planes considerably, and would likely have destroyed most fossils (if present). 

The bedding is also extremely weathered, also limiting the quality of any fossils. 
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Photo 15 – 22/2/2021 – View of Location 2B, showing the rock face to comprise foliated, 

HW/MW Phyllitic Mudstone. The foliation has distorted the bedding planes considerably, 

and would likely have destroyed most fossils (if present). The bedding is also extremely 

weathered, also limiting the quality of any fossils. 
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Photo 16 – 22/2/2021 – View of Location 5B, showing the rock face to comprise foliated, MW 

Phyllitic Mudstone. 
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Dennis Dyer 
Senior Engineering Geologist  

QUALIFICATIONS   B.Sc. (Hons), Sydney University, 1966, majoring in Geology, 
Mathematics and Physics, and specialising in Engineering & Economic 
Geology 

 B.A. University of Canberra 1984, specialising in Teaching Geology 
 

KEY SKILLS & FIELDS OF 
COMPETENCE 

  Geotechnical Site Investigations 
 Borehole Drilling and Logging 
 Geological Mapping 
 Geotechnical Engineering Report Writing 
 Supervision & Certification of Controlled Fill (Level 1 & 2) 
 Footing Certification 
 Slope Stability Assessment 

 

PROJECT EXPERIENCE   1993 - Present Consulting Engineering Geologist for ACT Geotechnical 
Engineers Pty Ltd. Provision of specialised geological expertise for small and 
major geotechnical engineering projects. 

 

Projects included: Risk analyses for numerous lodges in Kosciusko National 
Park, rood stability investigations in the Snowy M'ts including for the Alpine 
Way, bridge investigations, hydro-geological studies in the ACT, rood studies, 
deep drilling investigations for high-rise buildings, geotechnical stability 
assessment of major quarries in NSW and ACT, construction overviews, 
suburban infrastructure development. 

 

1988 - 1993 - Consulting Engineering Geologist for Peter J Burgess & 
Associates Pty Ltd. Consulting Geologist for Horizon Resources on Fiery 
Creek Exploration Lease. 

 

1969 - 1982 - Electricity Commission of New South Wales. Geological work 
associated with structures (dams, tunnels, power stations, roods, railways) for 
the generation and transmission of electricity. Investigation of Coal Mines 

 

1967 - 1969 - Snowy Mountains Hydro Electric Authority. Geological work 
associated with major engineering structures (dams, tunnels, power stations, 
roods) in the Snowy Mountains area, NSW and Victoria. 

 

1966 - Study of stability and causes of landslides of Razorback Range, NSW 
(BSc Hons Thesis). 
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Jeremy Murray 
Director, Senior Geotechnical Engineer  

QUALIFICATIONS   B.E. (Hons), University of New South Wales, 2000, Civil Engineering, 
majoring in Geotechnical Engineering.  

 Masters in Engineering Science (MEngSc),  University of New South 
Wales, 2013 – majoring in Geotechnical Engineering, including 
courses in Slope Stability & Stabilisation, Pavement Engineering & 
Analysis, Advanced Geomechanics, Geotechnical Models, Rock 
Engineering, Geotechnical Engineering of Dams, Advanced 
Foundation Engineering, and Environmental Management. 

KEY SKILLS & FIELDS OF 
COMPETENCE 

  Planning, conducting and reporting Geotechnical Site Investigations; 
 Supervision of earthworks and substructure construction; 
 Instrumentation installation and monitoring for settlement and 

groundwater;  
 Slope stability and analysis, soil and groundwater contamination 

assessments;   
 Highways, roads and bridges;  
 Multi-storey commercial and residential buildings;  
 Warehouses, schools and supermarkets;  
 Residential subdivisions and site classifications;  
 Quarries; and  
 Earth and Rock Fill dams. 

 
 
PROFESSIONAL 
AFFILIATIONS  

  

Fellow of the Institute of Engineers Australia (FIEAust)  

Chartered Professional Engineer (CPEng) 

Engineering Executive (Eng Exec) 

APEC Engineer in Australia 

National Engineering Register 

Registered Professional Engineer of Queensland 

Registered Building Practitioner of Victoria 

Member of the Australian Geomechanics Society 

Chairman of the Canberra Sub-Group of the  Australian Geomechanics Society 

 
CAREER EXPERIENCE 
 
 
 
 
 
 
 
 
 
 
 

  
Jeremy started his engineering career in 1999 as a graduate geotechnical 
engineer at ACT Geotechnical Engineers. The primary tasks and 
responsibilities including planning and conducting geotechnical investigations 
and subsequently analysing the field data and preparing geotechnical reports 
for the projects. These projects also required Jeremy to perform inspections 
and certifications during the construction phase. Such construction 
certifications included confirming bearing capacity for footings, assessment of 
excavations for stability, assessment of pavement subgrades, and cut and fill 
earthworks supervision. The types of projects included site classifications for 
new houses, medium density residential units, multi-storey office and 
commercial developments, warehouses and retail developments, residential 
subdivisions, new roads and highways, and bridges. 
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PROJECT EXPERIENCE 

Jeremy was promoted to Senior Geotechnical Engineer within ACT 
Geotechnical Engineers, with an associated increase in responsibilities. 
Generally, this involved working on more critical and larger projects and 
projects with a where a higher technical ability was required. Examples include 
the HQJOC Defence Headquarters, high-rise apartment buildings, 
earthfill/rockfill dams, and forensic geotechnical investigations. For these 
projects, Jeremy had to coordinate all of the sub-contractors, as well as the 
engineering fieldwork team.  Extra responsibilities in the senior engineering 
role included preparation of quotes/proposals and project procurement. This 
required identify the scope of works and then estimating costs. 

 

In 2010 Jeremy became the Principal of ACT Geotechnical Engineers, and so 
having combined the responsibilities of Senior Geotechnical Engineer along 
with running the company. The role of Principal required Jeremy to take 
responsibility for all aspects of running the company, including managing 
staffing resources and levels, all aspects of business finance including 
accounting and book keeping, ensuring WHS, environmental, and QMS 
compliance across the company, fleet management, insurance and workers 
comp compliance, staff welfare, staff training and certification, testing and 
equipment procurement, business development, client liaison, and final review 
of all reports before issuing to clients. 

 

In 2017, Jeremy started a new geotechnical engineering consultancy based in 
Sydney called Fortify Geotech (while still owning and running ACT Geotech). 
This provided the challenge of starting a business from scratch and required all 
the demands of establishing a new business. Added challenges including 
working in a new geographical area, needing to find new clients and contacts, 
and juggling the business and engineering sides of two separate engineering 
consulting firms.  

 

Jeremy is a strong promoter of women in engineering, and currently employs 3 
female engineers out of a total of 7 engineers. Jeremy also dedicates time to 
helping undergraduate engineering students gain work experience and 
industrial training, currently providing work experience for 3 undergraduate 
engineering students, with typically 1 or 2 every year. Jeremy also assists 
lecturers at UNSW Canberra, conducting guest lectures and field trips for civil 
engineering undergraduates in the areas of geotechnical investigations and 
engineering geology. 

 

Jeremy is the Chairman of the Canberra Sub-Group of the Australian 
Geomechanics Society. This sub-group aims to promote geotechnical 
engineering in the Canberra region, as well as providing valuable technical 
information for geotechnical consultants in the area. This is mainly done by 
arranging 4 seminars per year, with a guest speaker presenting on interesting 
geotechnical topics or recent innovations. 

 
Burrinjuck Dam Road Upgrade 
Jeremy carried out construction supervision and certification of remediation 
works for the failed cut and fill batters along Burrinjuck Road following storm 
events of 2010. There were 13 features requiring remediation, that included 
fixing culverts, gabion supports, reno mattresses, fill reinstatement, and 
erosion protection. 
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Batemans Bay Coastal Zone Management Plan 
Jeremy conducted geotechnical slope instability assessments as part of the 
Batemans Bay CZMP. The assessments were primarily along the headlands 
around Batemans Bay (nine headlands in total), where risks included falling 
boulders, rock slope failure, and erosion. The slope instability risk assessment 
is based on the landslide risk management concepts and guidelines of 
“Practice Note Guidelines for Landslide Risk Management 2007" issued by the 
Australian Geomechanics Journal Vol 42 March 2007. 

Major Arterial Roads 
Jeremy has conducted geotechnical investigations and provide expert 
geotechnical advice for many new arterial roads around Canberra and NSW 
including Conjola Mountain Realignment, Ellerton Drive Extension, Old Cooma 
Road Stage 2, several stages of Horse Park Drive, Flemington Road, 
Gungahlin Drive, and Athllon Drive. These investigations included on site 
investigation, laboratory testing of site soils, and then recommendations such 
as earthworks, subgrade preparation, CBR design, and drainage. 

Residential Estate Subdivisions - ACT 
Jeremy conducted geotechnical investigations for many large residential estate 
subdivisions in the ACT including for Crace, Horse Park Estate & Yerrabi 
Estate (Gungahlin), Franklin, Bonner, East O’Malley, Conder, Banks, and 
Gordon. These investigations comprised the excavation and logging of large 
numbers of test pits to provide advice a recommendations for site earthworks, 
road design, site classifications, and controlled fill. 

 

ACT Major Road Pavement Rehabilitation 
Gungahlin Drive, Anzac Parade, London Circuit, & Pialligo Avenue 
Jeremy carried out road pavement investigations to establish existing 
pavement construction and cause of failure, and provided advice for pavement 
remediation. Included a visual assessment of the pavement condition in 
accordance with AUSTROADS “A guide to the visual assessment of pavement 
condition”, as well as drilling boreholes through the pavement, conducting DCP 
testing, and carrying out laboratory testing of pavement and subgrade 
materials. 

Coombs Ponds 
Jeremy conducted a geotechnical investigation and design of Coombs Ponds 
A and B. The investigation comprised test pits and boreholes, along with soil 
classification, permeability, and triaxial laboratory testing of on-site materials to 
determine the most suitable dam embankment type, and then design of the 
embankments including material properties, slope angles, filters, and 
instrumentation. 

Residential Estates 
Sunshine Bay, Long Beach, & Rosedale 
Jeremy carried out a qualitative slope instability assessment of the site, based 
on the requirements on landslide risk management of the NSW Department of 
Infrastructure, Planning and Natural Resources, to establish whether the land 
was suitable for residential development  
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Denham Prospect & Molonglo Group Centre 
Jeremy carried out a preliminary geotechnical assessment for the proposed 
residential estate of Denham Prospect and the Molonglo Group Centre. This 
assessment included a desk-top study and site geological assessment of 
existing road cutting, valleys/erosion gullies, and rock outcrops. The purpose of 
the assessment was to determine the geotechnical feasibility of developing this 
land, establishing general subsurface conditions for forward design of 
earthworks and roads, and identify geotechnical constraints to development. 

Department of Defence – HQJOC & HMAS Albatross 
Jeremy carried out a geotechnical investigations and certifications during 
constructions for the Head Quarters Joint Operations Command (HQJOC) 
complex and the large upgrade to HMAS Albatross. This work included a 
geotechnical investigation and analysis for roads, large structures, aircraft 
runways, pavement rehabilitation, and fuel pipelines.  

 

Apartment & Multi-Storey Developments 
Jeremy has carried out geotechnical investigations and certifications during 
constructions for many large, multi-storey apartment developments, including 
projects in Braddon, Canberra City, Campbell, Kingston, Kingston Foreshore, 
Gungahlin, Belconnen, Greenway, and Acton. This work included a 
geotechnical investigation and analysis for deep basement excavations, 
retaining walls, footings, and groundwater control.  
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