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THE AilEA HEIXI?J RZPOLITED ON IS  OF 1.29 SQ. MILES, I N  THE 
PdliISEi OF IIOV!ICK, COUIllTY OF D U W l ,  N.S.W. BOrII?IG BEGAN I N  
!1,2RCH :,Nil FINISHED Ifi SEPTEMBER, 195.2. T!RENTY TI'JO BOREHOLES 
WERE SUNK ALL OF KJHICH, T O T A L L I ~ G  2,746 FT., VFZTiE CORED THRDUGI-I- 
-.*- 

A t o t a l  of 10,102,000 long tons o i  bmd-free unweathered 
coal  ivas defined i n a  t o t a l  seam thickness ~f 32 f t .  6 ins .  
over a t o t a l  Sean area of 1,175 acres.  I t s  es t ina ted  ov.zrall  
qu2lity i s  : 

m. - V. - F.C. - ASH B.Th.Ucs. 

This coal  l i e s  i n  f i o e  scans named Barrettes, Liddel l  
Lo-~er  and Upper S p l i t s ,  and Ar t i c t s  Lomcr and Upper Sp l i t s ,  
the  band-free thicknesses of which a r c  : 

rcspcct ively.  Their respect ive  t o t a l  a reas  a r e  : 

460, 250, 190, 155, f 110 ac re s  

anc! t h e i r  e s t i l n t s d  r~llexri cp.?%lities a re  : 

u. - V. A *  F C ASH - B.Th.iJls. 

B. 3.7 35.3 50.3 10.0 12,710 
L.L. 2.7 33.7 40.6 14.9 11,050 
L.U. 2.4 , 36.5 49.2 11.9 12,370 
A.L. 2.7 30.4 43.0 23.0 10,630 
A.U. 2 .6  36.2 50.7 10.5 I?,, 620 

Their t o t a l  band-free unaeathered coal  reserves a r e  : 

Barre t t  1s 4,614,000 long tons 
Liddel l  Lower 1,SP2,000 II  11 

L iddel l  Upper 1,'745,000 11 11 

k r t i e l s  Lover 1,406,000 11 II 

A r t i e l s  Upper 735,000 II 11 



None' o f  tile scaiiis f u l f i l l e d  a l l  the  requirements of an 
open cut mining prospcct of f i r s t  c l a s s  gas coal.  VJithin 'the 
physical l imits of open cut  mining, a t  naitirxw~ overburden t o  
coal  r a t i o  of 9:1, the  seams would y i e l d  an estimilitcd band- 
f r e e  unweathered tonnage of : 

Barre t t  1s 2.004.000 long tons ~- - 
Liddel l  Lower ' 3 7 ; ~ 0 0  11 11 

Liddel l  Upper -265,000 11 11 

A r t l e t s  Loser 501,000 '1 II 

R r t i e  1s Upper 356;0313 11 11 

t o t a l l i n g  3,163,000 long tons a t  9 : l  r a t i o  or  l e ss .  

Bar8rett1s Searrl as  a  whole f a l l s  somevrhzt short  of the  
requircncnts  of qur.~lity sought. It has n e v ~ r t l ~ e l e s s  a 
proportion of superior coal  lying i n  one of four groups of 
p l i e s .  These p l i e s  z r e  designated : 

L ?  3 FGH, Fc .ABCDE. 

?.ncl t h e i r  cst;inat?< mean clunlitins a r e  : 

I-I.IIpI. - V. - F.C. l3.Th.U'~. &.X,DXL r '  

Thickness.. 
L1t1 3.35 37.72 50.14 8. Ej  13,090 2 , 7" 
J K  3.74 33.56 51.13. 11,"M 12,455 11 ~ I I  
FGB 3.7 35.62 51.62 9.33 13,095 21 511 
I\BCDE 4.16 32.15 47.9 15.01 11.765 1 1  7" 
Rocls Bands 

. 
1 1  1 1 1  

Viithin the  physical l imits of open cut  mining B a r r e t t l s  
Sean contsins the  follovring reserves of bznd-free unweathered 

. c o a l  : 

Ovorburden t o  coal  Ratio -- 
3 : l  
5 : l  
7 : l  
9 : l  

Long Tons 

Overburden cons i s t s  of about 70% arenaceaus rock of whir' 
47$ i s  a type of' grejrwacke. Thc renaining 30% cons i s t s  of 
v a r i ~ u s  argi l laceous  rocks. A 1 1  the  beds ar-c! lent iculLar.  

The regional  d ip  i s  4' a t  1240 T. A uniform s t r i k e  of 
030' T ivas recorded. The coal  seams a r e  apparently undisturbed 
by igneous a c t i v i t y ,  fnul.ting, minor fc ld ing  or  ~vashouts and 
the  l i k e .  



SECTION 2 

As a ~vorkin convenience the  t e r r i t o r y  under the 
survei l lance  s f  !he Jo in t  Coal noardls  D i s t r i c t  Mining Engineer 
a t  Cessnock vias nan~eci the Cessncick b1~1swellbroc.k Repic?n. It 
was so separzted from the  equivalent Nev~castlo Region. 

Worl.: f o r  the  Cessnock Muswellbrook 3egicn was planned i n  
1951. Some surviying was then ca r r ied  out i n  the  Py1;els 
Gully Area, s ince  taken over by the  Joint  C o d  B ~ a r d .  , A t  the  

beginning of 1952 bo r s s i t e s  ?{ere pegged nenr Jerry 1s P la ins  
but p lan t s  were not  ava i lab le  un t i l  March. I3.v then the  D i s t r i c t  
Engineer of the  Jo in t  Coal 3oard .o f f ice  a t  Ccssnock thcught 
t ha t  ivsrk should begin next t o  the  Pykels Gally .Area. An crea 
was se lec ted ,  therefor*, tti the  south and west of' i t ,  contained 
On the Military Map by tha  co-ordinates 9ll1/951il; 9 U / 9 7 ~ ;  
b21I/9'?E; 82N/94E; 09~/94E; 1!3~?/95~ occupying 0.0 sq. miles, 
and,narned Parne l l ' s  Creek Area. Parnel lcs  Creak i s  a name 
rlccurring on Parish lisps f o r  what appears on the  Mil i tary Map 
a s  the  upper rcnches of Pondls Creek which en te r s  the  Hunter 
River north of J e r r y l s  Flnins.  Parn:llls Creek Area was then 
a r b i t r a r i l y  divicled i n t o  three working sub-Areas namely Northzrn 
(o r ig in?_ l ly  desienated North Western), Central  and Southern. 
Prospects of 1.29, 2.02, and 3.89 sq. miles respect ively .  

Off icers  of the  S t a t e  G e o l o ~ i c a l  Survey were c ~ n s u l t e d  
during the ivork. They com~unicatsd the  r 'ssults of t h e i r  
current  s t ruc tu re  survey i n  d iscuss ion and though  t h e i r  records. 
Officers  of the  Jo in t  Coal Board a t  t h ~ i r  Sydney he.?.dquarters 
and Cessnsck D i s t r i c t  Office f u l l y  co-opern.ted. The procedure 
of the Bureau ancl a l l  r e s u l t s  were c ~ n t i n u a u s l y  open t o  inspec- 
t i o n  'by aan3 discuss ion ; ~ ' i t h  rcembers ci' the S t a t e  Survey and the 
Jo in t  Coal Board. .Conferences took place between c f f i c e r s  of 
the  Bureau and the  Jo in t  Coal Goard i n  Sy-they ?.nd Czssnock 
because c r s l  user-requirements of quailtit-- and qua l i ty  mere 
changing a s  work proceeded <?n:l the  type, intensitgr and disposi-  
t i o n  of boring nesded t o  be rmodified accordingly. 

When boring beg3n i n  March 1952, nothing was accurately 
known of the  subsurf:ice g e ~ l o g y  i n  Pa rne l l l s  Creek brea. The 
plan of boring was t o  locat;? borcholes, known as Scout Bores, 
a t  spacings of albout 1,000 yds. with a 1or:er l i m i t  of depth 
a l t e rna t e ly  i n  prsvable Upper Marine Beds and a t  th2 base of 
the  lov~cs t  coal seam ( ~ n r r o t t l s )  of the  Upger Coal hieasures 
(see Section 6). Whcn encugh Scout Borcs wirere d r i l l e d  t o  
predic t  the l i n e  of outcrop of n scan considered t o  he an open 
cut  mining prospect a s c r i e s  of bores, known a s  Tast and Define 



Bores, were pl;!.nnc!d along tk s t r i k e  and located  on a rec t -  
angular grid (see S e c t i ~ n  3) of 900 f t .  by 6600 f t .  i n t e r -  
sect ions.  Scout Bores were designated by the  s u f f i x  S a f t e r  
the S e r i a l  Nuniber (2n order of d r i l l i n g )  arid Test  and Define 
Bores 5y T. A f u l i y  naned borchcle was t o  carry the  d i s -  
t inguishing pr.t.fix BhlJ before the  S e r i a l  Num!~er. Test and 
Define Tjores were planned t o  be no deeper than the p r a c t i c a l  
l i m i t s  of open but mining. A l l  bores were t o  be cored 
thrsughnut. The plan presujpused the  a b i l i t y  of the  Bureau 
t o  survey'ahead of Test ani! Define d r i l l i n g  and t o  cbtaiiz 
estim2tes of the  qu . l i t y  o f  c s a l  from Sc-,ut Bores before 
beginning Test ,znd Define Ssring.  ' The plsn  was mostly ca r r i ed  
out: the  spacing of Sc0u.t Rores,had' t o  be c l o s e r . t h a n  planned. 

Scout d r i l l i n g  i n  the  Northern Prospect of Pa rne l l j s  
Creek Area had been prececde:l, a t  the end of 1951 snd ea r ly  
1952, br a borehc!le ki13::tn as  the  Bay s7?!:<ter No. 1 Bore located  5 about 3a  nila as E of the NE corner, penet ra t ing  1,500 it. from 
n horizon high i n  the  Tomago .formi?ti~n t o  '5e:ls i n  the  Upper 
Marine Ser ies  (see Section 6) prcjved by the  prcsence of a 
merine fauna. The experience gained from exanining the  l i t h -  
ology of the  s t r a t a  penetr:.;ted. wcis use fu l  to the lf~ork reported 
horein. iltzny t h i n  rock sect ions  were made f.rom the  cores 
rcccrvere4 from th.is bor.;.hole; a s  a r e s u l t  socle precis ion has 
Seen ;?chiwed i n  the  ct2scriptic.n of overburden an:! the  ground- 
mcrk iiid f o r  2 study of the  sedir.l;.nt-'tion; the  r,:enbers of 
the  Geological Dep.~r.tment nf thc; University of SyCney vrere 
invi ted  t o  use spy cores f a r  such 1 study nlxlkh i s  now i n  
p rog~cs3 .  Nc? fu r the r  :,ores nrc: expected t o  !x sur& i n  tho 
Ilortlzorn Prospect t u t  a nluilber cf' Scout Bores vqill. be located  
on a l i n e  through the  Ravensv~orth S t a t e  Coal !dine Scserve 
towards the  Baysrrinter Bore t o  give f u l l  value t o  it ancl the  
Northern Prospect Scout Bores. 

The conclusions hsrciin reported ari: the  r s s u l t  of f i c l q  
te;lmwork by t r , ~  groups of the Bureau of Llineral Resources; 
the Coal Fie ld  Pa r t i e s  of the  Gcolagical and the  Petroleum 
Technology Sections. The Petroleum Tschnoloey Party,  under 
pi .  Konccki,' was responsj.ble to the  Chicf P e t r o l e m  Technologist 
f o r  a l l  basic  d . t a  obtained frrjrd boring. 811 i n t e r p - c ~ t a t i o n  
of r e s u l t s  r e s t s ,  therefore,  upon the descr ip t ive  borelogs .. .r,-tten ..i mid .c021 ca~lples  selec-bed 'by t h i s '  p q t y .  A l l  borelogs 
a r e  siznsc! by the  c:~~?;il . iys,  U. Konecki, W. EcKinnon; N .  Reynolds, 
and J. Vcovers. The G&ological p i r t y  was responstble t o  t h e  
Ckiic5 Geologist f o r  loca-ting bor~i.ic?lcs, topographic surveying 
t?ncl int ,erpret ing nnl? recording r s s u i t s  in!errec? from the  bas ic  
data.  O f .  'the Gso lo~ic i l l  Party,  J. ~ e e v e r s  was i n  charge of 
the area,  1cca.ting the b~r i lho les ,  preparing maps rnd'sectic!ns 
of the  subsurf ace a n d  d i r e c t i n g .  the  topogra;>hic survey. 
Drnughting i~ncl map c~:~nyil?t.ion was carr ial l  out by 'A. Stern 
v:llo a l s o  contr ibuted t o  survsyinz technique and methc.ds ?f pre- 
sant ing and reproducing inforisnticn on borclcgs, nar~s 'and dia-  
grams. Other nembers of the  Gsolozical Farty including Llrs. I. 
I@ovi, Niss L. Rogers and T .  Rodger, ca r r i ed  out chccking and 
compilation. MenSers i l l  the  Str?te Survey vfhhs ?fere ccjnstan.l;ly 

.avai lahlo  fo r  much al>precia'ted inforll!aticn were F. Soclccr and 
P. NcKenzie; s imilar ly of the  Jo in t  Co:ll Acnrd K. Masher, 
W. Seriard anrl If!. Fvskett ,  snd of Sydney Universii;y professor  
Marshall and D r .  Rutledge. Some ;!etroi:s:;ical and palaeontolo- 
g i ca l  d~tcr i i l ina t ions  were mads isy W. D a l l w i t ~  bliss 1 .crespin  
respectively, of the Burrxtu ,?t Canberra. Such sect ions  of these  
Recorcls contributed individuil:Ly .?.re sep:>.rately signed. The 
techniques of' boring, coal  ccre-recovery e tc .  (See Sact ion 7) 



upon ivh.ich i)c?.sic dn tn  depend r c s u l t e d  fr!i!z cc;-oper.:.tion 13y 
t h e  d r i l l i n g  a u t h c r i t i c s  inv:>lvcd, 11:?mcly P a c i f i c  Rorin~: Coc~pmy, 
ani l t thc  Bureau D r i l l i n g  Scc t ion  wliich ;?Is(? h i d  do?m necessary 
s ~ ~ e c i f i c a t i v n s  (c-iithin certr:in 1in:its i!q?ilsoii !,y t h e  J o i n t  
Ccxl Aol~rd) and i ~ i c e n t i v e s  f o r  good v!c!rk. D. Lieus and. C. 
G u r s i l l  mars r i s p o n s i b l e  fc ) r  irn;~lciilenti?lg d r i l l i n g  c o n t r n c t s  
f c r  t h c  Corg~:?c!nv:z:~lth. I(. Cairnes  was i n  c ~ n t . r * o l  of Rureclu 
bor inx  al;i?rations. F n c i f i c  Boring Compmy rc -p rc sen ta t ives  
v:ere S. S t . n l ey  :.nd T .  B i e l s i v .  

I n  t h e  follcjt:?ing r e p c r t ,  a h i c h  i s  t h e  f i r s t  cf n s c r i c s  
f o r  cont iguous :';?as i n  tlie Ccssnock !~us~vclll~roolcc ilegian, an 
a t t e n p t  i s  tixide s t r i c t l y  t o  rs?fer n l l  terr;s, c;u:~liCities and 
i n f c r c n c e s  t o  the  source  fi; preven't  t h e  c a r r y i n g  over of  e r r o r s  
and f.?.llacies. A gloss?ry hns been :include!l because i n  coal-  
f ielc? work ther;? i s  a looseness  of t e rn ino logy ;  many rfords 
h2.w cliff e r e n t  va lues  o r  !~hoLly d i f f e r e n t  mzsnings t o  d i f f e r e n t  
wc.rkzrs e . g .  dan t ,  s ~ ~ u t ,  sear?, s p l i t ;  t h s r e f ~ i ~ c  t h e  neaning 
chosrm f o r  such words an$. t e r n s  3s nr?  used i s  given. 

C. BURSILL. 
Geologis t  i n  Charge, 
Coal F i e l d  Par ty .  



SECTIOI? 3 

TOPOGRAPITY AND SURFACE FEATUiUS . 

3.1. REGIONAL. 

The Hunter River floT;vs from Single%on i n  a  SE d i r ec t i on  
throizgh a broad val ley bounded on the  $1 by heights  of Carboni- 
f e r o m  and on the  S IT$ c l i f f s  of T r i a s s i c  rocks. Above 
Singleton and bet7?ieen Singleton and bluswellbrook the  r i ve r  
makes 2 :iveeping bend with a westerly-pointing apex a t  Denman; 
t1~I.s bend contains the  region under discussion on t \ ~ o  or" i t s  
th ree  sides.  To t.he S of the  sub-Area the LIunter River flows 
i n  a meandc-r b e l t  running roughljl E f'rom near Dcnnsn t o  Single- 
ton. The GoulSurn River e r ~ t e r s  i t  about 3 n i l e s  S of D~mlan 
m~king  the  reaches above Denman l i t t l e  more than a SVI flowing 
tr.ibut.2.ry t o  a Goulburn-Hunter r i v e r  system. A mass of land 
above 400 f t . ,  2nd mainly ajove GO0 f t . ,  i s  contained -by the  
m e a t  b,?nd. . These heights  r i s e  above 1,500 f t .  a t  U t .  Arthur 0 

and Ogilvie and there  a re  many r idges and peaks of 800 t o  
1,000 f t . ,  the  mass being drained by a r a d i a l  d e n t r i t i c  system 
of crezks i n to  t ho  bend on thc NW, W and S s ides  of the  region. 
IIW of Singleton there  i s  a  c o n f l u ~ n c e  of t r i b u t a r i e s  of rrkiich 
Bnysrvatc:. Creek, floy:ing due S completes ' the r a d i a l  dr:?inage 
from the  heights  on the  SE side. On t h e i r  NE s ide  the heights  
merge int:, the  C~~rboni fe rous  mass. The topography i s  r o l l i n g  
t o  moderately rugged, dissec' t ion i s  mature, but streams - a l l  
of which ;..aDear t o  be insec!ucnt - v a n  from vouth t o  meandrina 

A. - 
lilaturity. There i s  no s u i e r f i c i a l  A idenck  to  suggest a  drain- 
age antecedent i n  r,cspect of the  ~lusvicllbrook Dome u p l i f t .  

.- 
I. . *.7 



Singleton, Denman and Muswellbrook a re  about ccluidistant 
from the 3u'J-Area which c?n be reached 1,:r t r acks  and gravel led 
roads f ron  the  New Eilglanu IIighway e i t he r  from the  1.1 by turning 
off near Liddell  Coll iery or from the  S liy turning off Ilear 
Ravensworth. The Great Northern Railway passes a t  Liddell  
Colliery &th in  4 miles of the centre of the  sub-Area. 

The region i s  mainly used f o r  sheep grazing and dairy 
farming; c a t t l e  and horses a r s  bred near the  r i v e r  s t r e t ches  
not f a r  from the  sub-Area and elsexhere; only small a reas  
with r i ve r  frontages a re  cu l t iva ted  f o r  crops. Undergrsund 
coal  mining i s  ca r r i ed  out a t  k l~~ivel lbrook and Balnoral i n  the  
Lower (Greta) Coal Measures and a t  Liddell  i n  the  Upper (TO~~!Z~O)  
Coal Measures. Open cut.miniilg i s  or  was ac t i ve  a t  Musv~ell- 
brook, near Liddel l  ( ~ e w d e l l ) ,  Ravensworth, Durham, Foybrook 
and Fykels Gully. The Pykefs G ~ ~ l l y  open cu t  mine, on the  
Liddell  Seem, l i e s  only about 2 miles from the  cent re  of t h e  
sub-Area. 

3.2 LOCAL. 

3.2.1. Rel ief .  

A l l  of the  sub-Area i s  above 400 f t .  'Jut Pa rne l l l s  Creels 
has cut  avray n vrllley below t h i s  l eve l  t o  the  S, i n  the  Central ,  
Prospect. . A ridge t o  the W divides it i n t o  a  western h i l l  
vrhich r i s e s  above 600 ft. i n  .the ?IN corner and a l e s s  s teep 
e::stern ha l f  rshich nevcrthel&ss r i s e s  above 570 f t .  i n  tv~o 
rounded h i l l s  a t  the  :JE 2nd SE corners. Slopes a r e  gent le  
although the  e a s t e r n ' s i d e  of the  SE h i l l ,  near BMR 22 r i s e s  
f a i r l y  steeply n t  the graclienli 1 i n  5 .  No c l i f f s  or sc.arps 
occur. The val ley of Pa rne l l l s  Creek b i sec t s  the  sub-Area 
i n t o  eas tern  and viestern halves.  Thus the r e l i e f  i s  moderately 
low nnd the form ro l l ing .  

3.2.2. Drainage. 

Pa rne l l l s  Creek i s  a. small but f a i r l y  mature s t rean  with 
i t s  own sn~nl l  rfie;:tn.'ci. b e l t  about 2CO f t .  wide i n  the  upper 
reaches and associated swamps and minor a l l u v i a l  deposi ts .  
I t  i s  about 10,000 f t .  long and i t s  con.fluence with the  Eunter 
i s  about 275 f t .  below tine source creeks i n  the  sub-Area, giving 
a mean gradient  of about 1 i n  36. It i s  not  a t  grnde dovm the 
rvhole lcngth: the  thalweg Crawn fron! Mil i tary  !hap contours i s  
humped suggesting a more mature lower ha l f  belovi a minor 
trnnsi'cory deposi'ticnal basin. Similar ly tine source region, 
vrllich the  sub-Area ~nost ly contains,  i s  drained by creeks of 
different ages from extreliie youth to soiue maturity 2nd a s  a 
consequence the  thalaeg i s  not  s smooth curve. This i s  the 
r e s u l t  of an i r r egu la r  r a i n f a l l  and of ten  prolonged dry weather 
during ,c~hich the rfiain creek d r i e s  i n t o  pools or completely. 
The swarcps ar2  short-lived even i n  ve t  weather. I n  places s o i l  
erosion has gone qu i te  f a r  z.nd the  ninor drainage pa t te rn  i s  
f ine ly  dendr i t ic .  The supply f o r  Parne l l  1s Creek nninly runs 
off  the western r idge along r a the r  i l l - d e f i n ~ d  and usually d r y  
channels, with a  l e s s e r  sup~ily frrc the  NE 2nd SE r i m s ;  
Several creeks on both s ides  a r e  damned and 3 dams nrz well kept. 
The headwaters of Parnel lcs  Crc-ek a rc  separ~.'szd from Pyke's 
Gully on the  north by an eas te r ly  extension of the  western 
ridge. The catchment area f o r  the  pa r t  of Pa rne l l l s  Creels 
contained by the  sub-Area i s  about 1.78 sq. lailcs i . e .  15% 
of the  sub-Area. 



3.2.3. Ground Water. 

In  flood Pa rne l l l s  Creelr produces qu i t e  extensive swampy 
ground. From no bores,. however, even BiEY 15'2 and others  
within the  wander  be l t ,  were recorded any vrater shoivs. I n  
the  deeper bore such a s  E M  2S (500 f t . )  t h i s  iday possibly 
be due t o  the  sealing-off by d r i l l i n g  f l u i d  of any ~ilinor shows 
present. The drainnge pa t te rn  and nature of outcrop (see 
Section 6) suggests t h a t  nearly a l l  of the usual ly short,  intens 
f a l l s  of r a in  v ~ h l d  run of f ,  l i t t l e  seeping i n  a s  ground water. 

3.2.4. Vegetation. 

The sub-Area i s  covcreil during ~ X C J S ~  of the  year with 
t h i n  grass which thickens during prolonged wet w e a t h ~ r  Even 
on the  slopes. The grass i s  th icker  throughout the  ye3.r and 
includes reeds and marshy plonts  ne2.r the  main creels and i n  

. i t s  svamps. A b e l t  of woodlend s t re tches  along the  l o n ~ r  
slopes of tho westem ridge; i t s  t r e e s  a r e  srn2.11 t o  medium 
s i z e  cmd a re  f a i r l y  widely spaced, without undergrowth. A 
few small copses ex i s t .  

3.8.5. So i l ,  D r i f t  e tc .  

The top s o i l  i s  vary t h in  on the  heights  and slopes but 
thickens substcmtial ly on the gently sloping outvaash fans of 
t r i b u t . r y  creeks a t  t h e i r  confluence with tile main creek. The 
top :few f e e t  of rotary boreho1.e~ do not give very r e l i a b l e  
inrlications of the  nature of s o f t  roclc and s o i l  but BhlR 13'7 
probably pc?ssed through a t  l s a s t  10 f t .  of clayey s o i l ,  includir  
alluvium, and BEdR 15T through 9 f t .  6  ins .  Weathered rock, 
pa r t l cu le r ly  shat tered  anC i imonit ised clayironstone nodules, 
i s  sca t tered  a s  d r i f t .  Many outcrops of r e s i s t a n t  sandstone 
beds and lenses  e x i s t  a s  a lnos t  vegetation-free platforms. 
During dry weather p o o n e  high winds, which have a f e t ch  
almost unimpecled try t a l l  vegetation, cause a  considerable 
ablat ion.  

3.2.6. L ~ n d  Divisions. 

A l l  of' the  sub-Area i s  i n  the  Parish of Ilowick, County 
af Durham, L?ncl D i s t r i c t s  of both M~ismel.l.brool; and Singleton, 
Shire of Pat r ick  Pla ins .  The Shire Ls i n  the  Eastern Division 
of M.S.liJ. The sub-Area. a l s o  f a l l s  within the  Upper Hunter 
Region of the N.S.W. Division of Deyelopm~nt and!Reconst/ruction, 
Tn.e Port icns taken i n  a r e  nunbers 53, 54; 65, 70, 71', 80, 81, 
8 3 , 8 4 ,  and p a r t  of 5 .  / / / /  

3.2.7. Maps Used. 

Basic surface information mas taken from the  Parish Map 
0 l o i c l  Fourth Edition, 1st.  October, 1935; Fdusmellbroolc 
Shect ($liiitazg Nap) .'.I 63,360, A941 and A i r  Photographs, 
Mus~vallbrook Sheet Run 4 , dated 1958, nunbers 09487 t o  - 89 
inclusive.  

k 
3.2.8. Land ~ v i e r s ,  Entry, Rights etc .  

A l l  lend i s  pr ivate ,  the  Pcr t i cns  ovmed and persona.lly 
viorked by the  brothers  \'I. and B. J. Reynolds of Singleton. The 
owners 30 not  possess mineral r i gh t s ,  the co?;.l belonging t o  
the  Crown. Authority t o  Entsr the  Property under the  Llining 
Act of 3.906-1946 was not  held by thc  Joint  Coal Eoard f o r  any 
Port ion but 5. Consec:uently, i n  hal f  the area  boring took 



p l a c e  \vi th only t h e  v-.rbnl permiss ion of t h e  1ando:vners who 
con t inua l ly  r a i s e d  d i f f i c u l t i e s  over t h e  use  of t racks , .gz . tes ,  
fe.nccs and thi? plugging of completc?d bc r sho le s  and f i l l l n g  of 
mud p i t s .  

3.2.9. Land U t i l i s a t i o n .  

The l and  i s  n o t  very good; i t  i s  u.sed f o r  s p a r s e  graz ing  
of sheep and c a t t l e .  Enclosures  a r e  few; a r a b b i t  proof 
paddoclc and a s n a l l  dwel l ing wi th  home paddoclts e x i s t  i n  the ,  
n o r t h  n o t  f a r  from BMR 2T. S c a t t e r e d  r ingbarked t imber  occurs  
e s p e c i a l l y  i n  t h e  S on 'the VJ of P a r n e l l f s  Creek and a l s o  t h e  
woodland mentioned under 3.2.4. A t  l e a s t  S dams a r e  k e p t  i n  
good r e p a i r .  bJo s e r v i c e s  e x i s t  5u.t heavy e l e c t r i c a l  supply 
runs  t o  ' the @!sets Gully open c u t  about 2 iililes away. 

3.2.10. Surveying. 

The i n i t i a l  Scout Bores wero placed by l o c a t i n g  them on t h e  
M i l i t a r y  Map from which a s  a check they were t r a n s f e r r e d  tc. t h e  
P a r i s h  Map and subsequently pegged i n  t h e  ground by p l ac ing  
from soue f e a t u r e  co~unon t o  t h e  f i e l d  and nap. W ~ e n  l a t e r  t h e  
approximate p o s i t i o n o f  Tes t  and Define Bores was decided from 
a l l  a v a t l a b l e  evidence,  a p l an i i ae t r i c  g r i d  vras drawn based a n  
and o r i e n t e d  wi th  t h e  M i l i t a r y  Eap. The Tes t  and d e f i n e  g r i d  
was then t r a n s f e r r o d  t o  enlargements ( a t  6 i n s .  = 1 Mile and 
2 i n s .  = I 1 )  of t h o  Mi1 i tx -y  Yap and t o  t h e  a i r  photo- 
graphs and convenient ly  numbered (BMR P lan  N14/@3)g. The g r i d  
co-ordin?.tes of  t n e  Tes t  and .Define Eores were t hen  es t imated .  
The g r i d  and t h e  b o r e s i t e s  i n  r e l a t i o n  t o  i t  mere t hen  t r a n s -  
f e r r e d  t o  a p h n e  t a b l e  shee t  on which ivas noted some f e a t u r e  
cormon t o  t h e  nap (usua l ly  a f ence  on t h e  P a r i s h  Map) aild t h e  
f i e l d .  Froti t h i s  f e a t u r e  t h e  bo re s  vrere l o c a t e d  and pegged 
i n  the. f i e l d  by a l i dade .  Thus t h e  g r i d  i n t e r s e c t i o n s  were n o t  
themselves pegged on t h e  ground except  vrhere 'they co inc ided  
with a b o r e s i t e .  The d r i l l e r s  d i d  n o t  always f i n d  i t  convenien 
t o  s i n k  .the bore exac t ly  a t  t h e  peg; t h e r e f o r e ,  a f i n a l  survey 
lvns necessary t o  piclr up 'the a c t u 2 l  bore l o c a t i o n  du r ing  o r  
a f t e r  d r i l l i n g  and t h i s  o f t e n  coincided wi th  t r a v e r s e s  of t ho  
topographica l  survey. 

Surveying was c a r r i e d  o u t  by plane t a b l e  and t e l e s c o p i c  
a l i d z ~ i e .  A l l  t h e  u s u a l  p recau t ions  were talren, t h e  methods 
baing s tandl i rdised :.tgai~lst 3ureau s p e c i f i c a t i o n s  modified i n  
riiinor d e t a i l  f o r  t he  s p e c i a l  case.  The J.C.B. 2 l s o  provided 
s tandards  and l i c ~ i t s  of accuracy.  Es t imates  of' accuracy nay 
be co~~sic!ere~! i n  tir!o groups (1) accuracy of s t a t i o n s :  a n  
examina.i;ion of t h e  t e l e s c o p i c  a l i d a d e s  usec!, s t a d i a  rods ,  
p a r r a l l e l  r u l e  and t h e  plane t a b l e  i t s e l f  i ~ l d i c a t e d  t h a t  f o r  
t h e  ?illole sub-Arsa h o r i z ~ n t a l  t o l e r a n c e  was p l u s  o r  i!!inus 20 f t .  
and v e r t i c n l  p l u s  o r  minus 1 f t .  (2) accuracy of compila t ion:  
i n  t h i s  ano ther  s e t  of vari?.bles must be consirlcred, f o r  exsmple 
t h e  dens i ty  of s . t a t i o n s  ( i n  p l a c e s  a s  low a s  1 per  a c r e  a s  
a g a i n s t  1.5 considered i d e l l  f o r  t h e  v~orking s c a l e  200 f t .  = 1 i: 
2nd t h e  spac ing  of contours ,  n a t u r e  and d i s t a n c e  away of datum, 
spre:l.ding s l i g h t  d i f f e r e n c e s  between contiguous p lane  t a b l e  
s h e e t s  >.nd f i n ~ 1 . 1 1 ~  t h e  change of shape r i ? s u l t i n g  from va r ious  

Mot included in '  t h e s e  Records. 



reproductions; it is considered that a minimal error for any 
one point on the. final compi1al;ion vro111d be plus or minus 5 ft. 
vertical and plus or minus 40 ft. horizontal. Zones of the 
compilation mill vary in horizontal accuracy, because of the 
accurate location of BNR 15T, mentioned hereunder, slight 
adjustments of the bores nearest to which could be more easily 
made during compilation than those further away. 

The elevation datum first chosen was Railway Datum carried 
by the Joint Coel Board to some of their nearby boreholes and 
brought to BMR 1s by using an alidade as a level. Later a 
similar levelling traverse was carried to Howick Trig. Station 
and the correct % difference (97.1 ft.) between Railway and 
Military Datua observed (within + 0.9 ft.). After the Bureau 
survey was completed the Surveyor of Newcastle District, Depart- 
ment of Interior, ran a traverse froin several Trig. stations 
accurately to locate BMR 15T in terns of Wilitary Co-ordinates 
(see Appendix V). The Military Co-ordinates given in the 
compilation (Plate 1) can therefore be regarded as accurately 
surveyed and from these can be calculated the exact, or very 
nearly exact, bore locations in terms of latitude and longitude. 
Bore locations are also stated in terns of bearing and distance 
from a prominent Land Division feature, as measured on the 
compilation map. The feature chosen was the SW corner of Portio. 
53 and approximate SE corner of Portion 81 (See Appendix I1 
Note (1)). ' This point is marked by a labelled post at the fence 
corners (see Plate 11). 

The very lnge area recuired to be surveyed and bored 
necessitated standardisation of methods from the start. Parish 
and County  a and Division) Maps were found to be inaccurate in 
detail. The Uilitary Map proved a very necessary reference. 
It was tiler,?fore decided that the small inconvenience likely to 
rcsult from it :iould be outV~ei,"hed by tne value of relating all 
work to tho EiLitary P?,ap; cofislstency then demanded the use of 
Truo North (Actually Grid North, See Glossary) orientation and 
bearings. A True (Grid) North azimuth # was surveyed in by 
theodolit-. by t~iangula~ion from 1st. class Trig. stations as 
given on the Military Map and a mrked azimuth peg driven in at 
True  rid) North from BUR 15T (see Appendix V) at 350 ft. dis- 
tance. 

All plane table sheets and stadia books are kept and for 
reference to them see Appendix I1 column 4 and Plate 1. 

f Information from District office, J.C.B. Cessnock. 

# The Department of Interior Plan Neg. No. 5211 N.S.W. gives 
magnetic declination as + 93' (see Appendix V) but Burgou of 
Uineral Resources, neclination Chart '296-3 gives + lo-$ (A.Ster1 
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S E A M  7 1 1  3735.3503108 12,710 60,000 - 3 1 q o o o  660,000 2,061,000 / ,448 ,000  4,413,000 2,00+,000 J;865.000 



SECTION 4 

COAL. 

A sumtnary statement of reserves i s  given i n  Section 1 and 
i n  more,. d e t a i l  i n  the  tal:~le opposite. The geology of the  f i v e  
scalns,.erico~.~ntered , . i s  g iven  i n  Section 6 and P la tes  1 and 2. 

The Lorver and Vpper S p l i t s  of both Liddell  and Ar t ie ' s  
Seams were not t e s t ed  ?.nd defined by c lose  d r i l l i n g  and w i l l  
not  be con,sidered i n  d e t a i l  un t i l  the  i s sue  of a repor t  on 
the  sub-Area t o  the  South where they a r e  f a r  more extensive. 
Ba r r e t t  1s Seam, the  lorrest s t ra t ig raph ica l ly  i s ,  however, 
considered i n  some d e t a i l  since 22 borss encountered i t  and 
about 100 proximate c.nnlyses were nade. Analyses a r c  given 
i n  d e t a i l ,  as received from Sta te  Mines Department, i n  nppcndix 
VIII and summarised i n  Appendix V I I .  

S a r r e t t t s  ~ e i m  i s  considerec! f? .rs t  i n  bulk and some conclu- 
s i o r ~ s  a r e  d r a n  from n br ie f  s t a t i s t i c a l  treatment of the  proxi- 
mate analyses. I t s  hands and p l i e s  a r e  given nota t ions  and 
the  ply analyscs then t r ea t ed  individual ly ,  mecn ana ly t i ca l  
values baing dctercined fo r  four main groups of p l ies . .  Sone 
of the  charactz;.s of roof,  f loor ,  b:?ncls and p l i e s  a r e  then 
considered. Gray King carbonization t e s t  i s  discussed and 
f i n a l l y  weathsring of coal  i s  considcrecl and the calcula1;ions 
of 1;feathcred coal  given. 

4.2. COAL RESERVES AND F J ~ I N I N G  LIUITS. 

Table o ~ p o s i t e  s t a t e s  a number of ca lcu la t ions  of rsserves 
2nd overburden which have besn suirilnrised i n  Sect ion 1. 
Vieathcrcd coal  ca lcula t ions  a re  given i n  Section 4.8. 

\Then work bsgnil in t h i s  area  the d e f i n i t i o n  of open Cut 
minable cocl ,  given i n  d e t a i l  i n  e a r l i e r  Records .(e.g. 1952/7), 
runs: mininun thickness of coal  5 f t . ,  maxirm~rn operat ing depth 
3.70 f t .  rn;lximum overb~lrden t o  c o d  r a t i o  15: 1, minirium c a l o r i f i c  
value o.C coal  10,000 B.Th.Ufs per lb .  A t  a conference a t  J .C.E 
Hz22 Office,  Sydney i n  l>,?.nrch 1952, the re  rv3.s ,?. suggestion t h a t  
the  n a x i m  operating depth should be reduced t3 100 f t .  A t  a 
conference a t  J.C.B. D i s t r i c t  Office, Cessnock, i n  August 1952, 
it mcs considered t ha t  d e f i n i t a  i c s t ruc t i ons  exis ted  t o  reduce 
the'mcxinum opi:rcit.iing riepth t o  100 f t .  2nd tile J.C.B. consideret 
t h a t  the  max-i.mm overburden t o  con1 r a t i o  snould be reduced t o  



10: l .  By t h i s  time it beca-ie c l ea r  t h a t  the  s tmdnrds  
f o r  open cut  coal  had beail heightened 2nd i n s t ruc t i ons  
were issued t h a t  high grade coking and gas coals  were alone 
of importance. A t  a  conference a t  J.C.E. Head Office i n  
Sydney i n  November; 1952, the  emphasis on gas coa l  vras r e i t e rn -  
t ed  and a suggested de f in i t i on  of a g?.s coal  prospect was: 
m a x i m  overburden t o  coal  r a t i o  10:1, ~ax inum operat ing 
depth 100 f t . ,  m i n i m  seam thic,kness 5 t o  7 ft.  depending on 
qual i ty ,  minimum v o l a t i l e  content 36$, ininiri~un crl lorif ic  
value 12,500 B.Th.Uls per lb. ,  1i.aximuin ash content 10-16$ 
depending on v o l a t i l e  content. There i s  no doubt t h a t  these  
changing views hilve l o f t  some vagueness a s  t o  the  kind of 
coal  sought and i t s  pliysicnl l i m i t s  f o r  open cut  mining; 
nevertheless  i n  p r sc t i ce  i t  has been possible t o  take 'an 
ova-a l l  view and conform with comnlon sense, changing conditions 
of coal  supp1.y and demands; and such f a c i l i t i e s  a s  the newly 
erected washing plant  a t  Newdell, without e i t h e r  l o s s  of 
inportiult inforimtion or any consiclerable waste d r i l l i n g .  

The value OF the seanis considered i n  t h i s  repor t  a're 
c lear ly  i n  doubt  an^! t h e i r  rvorking j 3 r  any nilling i~lethod vrould 
depend on. immediate econonic circunstances. I t  has been 
thought best> thercf  ore, t o  examine the  qual i ty  and physical 
d i spos i t ion  i n  .some d e t a i l  so t h a t  the  u l t imate  decis ions  
can be f a c i l i t a t e ?  by a l l  nvai.l::.?~le dnta. . A t  the  same t i n e  
ca lcula t ions  have been r e s t r i c t e d  t o  maximum overburden t o  
coal  r a t i o s  up t o  9:1 a s  a compromise. 

4.3. RI'IALYSES OF DARRETT 'S SEAM I N  BULK. 

The nunber of pi-oximate anclyses ~ a d e  i s  s t a t i s t i c a l l y  
small (ca. 1.00, See Appendix I11 Sw~mary of Analyses and 
Appendix VIII S t a t e  blines Departrilent Analyt ical  Reports) : 
therzfore  only t en t a t i ve  conclusions cen be d r a m  from 
then. A s  d r i l l i n g  i n  B a r r e t t l s  Sean ;>regresses the  number 
of An~ lyses  w i l l  r i s e  t o  s t a t i s t i c a l l y  more sa t i s fac to ry  
dimensions. It may nevertheless  5-2 worth wlzilc t o  prssent  
some of the  considerat ions made (and coxpilat ions of data  
dra13m up) a s  a  tenpornry measure of the  cilemical nature and 
value of the  seam. 

The curve ( ~ i g u r e  2) below i s  d r a m  through a p l o t  
of a11 observations of c a l o r i f i c  value anil ash content. 
The p lo t  sho!'is a  considcl,able s c a t t e r '  and no pa r t i cu l a r ly  
me11 define6 aggregates a t t r i b u t a t ~ l c  t o  individual  p l i e s  
of the  seam. 



Fig. 2 

A 1 1  t h e  a n a l p t i c a l  r e s u l t s  have been p l o t t e d  on a t r i a x i a l  
diagram, Figure  3, on which is a l s o  p l o t t e d  f o r  comparison t h e  
pos i t ion  of a number of proximate ana lyses  of  thee L idde l l  Seam 
a t  Foybrook, a seam considered t o  be "a first c l a s s  .gas coa lw .  
The plot  is e s s e n t i a l l y  cliagrcmmatic: a co-ordinate  w i t h  
dimensions f o r  the sum of va lues  of f i x e d  carbon and hygroscopic 
moisture  cannot be very  s a t i s f a c t o r y ;  Figure  4 l o c a t e s  Figure  
3 wi th in  f u l l y  produced co-ordinates .  



oBorrettVs Seam, Parnell's Ck. 

Liddell Seam, Foybrook. 
Fig. 3 

- 
66 50 

F.C. plus H.Moisture % 

100 F.C. plus H. Moisture$ 



The f o l l o ~ i i n g  Table s t a t e s  the  ranked cal .orif ic  values 
f o r  a l l  anc.lgrses. 

Ranked Ca lor i f i c  Values, B a r r e t t l s  Sean. A l l  Analyses. 

and Table below separates  
500 B.Th.Uls respect ively,  
t h e i r  frequencies.  

12; zoo 
12,230 
12,230 
12.230 

two c l a s s  in te rva l s ,  of 250 and 
from Table above, and s t a t e s  



Frequencies of Some Class In te rva l s  from Table 
of Ranked Ca lo r i f i c  Values. 

Class I n t e r v a l  500 Class I n t e r v a l  250 

11,000 t o  11,250 f. 3 
11 ;250. t o  11 ;500 5 
11;500 to '  11;750 2 
11;750 t o  12,000 2 
12,000 t o  12,350 11 
12;250 t o 1 2 , 5 0 0  13 
12;500 t o  12;750 13  
12;750 t o  13,000 0 
13,000 t o  13;250 17 
13,250 t o  13,500 14  
13,500 t o  13,750 4 

'F igures  5,  6 and 7 a r e  histograms t o  dx.monstate the 
f r e q u ~ n c y  d i s t r i b u t i o n  i n  t h i s  t a b l e  f o r  t h r e e  Class  in to rvd l s  
of increasing '  s i z e .  The frequency d i s t r i b u t i o n  s u g g ~ s t s  a 
mult imodal curvo which may co r r c l a t c  wi th  dcposi t ionnl  pliGs 
of the s c m .  Such p l i ~ s  w i l l  bz c o n s i d c r ~ d  i n t e r .  Figurb 5 
s t a t c s  graphica l ly  the da tc  of Table above fo r  intervals of 
250, Figuro 6 of Table above f o r  intcrveLs of 500 and Figuro 
7 s t a t c s  smallor int;rvols of 100. 

- 
Fig.5 Cless I n t e r v e l  250'3.Th.U'~.  



Table below (Page 18)  s t a t e s  t h e  ranked percentage v o l a t i l e s  
of all analyses. Figures 8 and 9 a r e  histograms demonstrating 
the  frequency d i s t r i bu t ion  of t h e  values s t a t e d  i n  t h i s  t ab le  f o r  
two widely separated c l a s s  in te rva l s .  These histograms at  l e a s t  
supe r f i c i a l l y  suggest a more normal, though skew, frequency dis-  
t r i b u t i o n  curve and it should be i n t e r e s t i ng  t o  seo whether more 
data  (analyses)  w i l l  produce a cor re la t ion  wi th  t h e  frequency 
d i s t r i bu t ion  curve f o r  c a l o r i f i c  values. It w i l l  be seen l a t e r  
(Figure 10)  t h a t  any d i r ec t  re la t ionsh ip  between c a l o r i f i c  value 
and v o l a t i l e  content i s  not  c l e a r l y  apparent. The well  defined 
normal curve i n  Figure 8 between 35.& and 37.0%.may suggest t h e  
pos s ib i l i t y  of severa l  more o r  l e s s  n61~nal nodes which w i l l  show 
b e t t e r  with a g r ea t e r  t o t a l  frequency. 

Fig.8 Class In t e rva l  0.1% Volat i les .  

Fig.9 Class ~ n t o r v a l  1 . ~ ;  V o l ~ t i l e s  



Ranked Values of Volatile Content ($). All Analyses. 

Since the volatile contdiit of the seam is important 
as an indicator of its valuc for gas making, it cen be 
considered further. Table bclow states all values of 
volatile content for those analyses falling nithin the class 
interval 35.0% to 36.9;;. Table on page 20 similarly 
states values for the class interval 37.0% to 38.9%. Tho 
class intcrvals.selected for thcse tables sre the two 
major upper groups in Figures 7 and 8. Both tables 
also state ash and calorific values, ssmple interval and , 

ratio of each szaple interval to total thickness of coal 
sampl.ed. A full summary of quzntitative anzlytical 
rc!sults is stz.tc?d in Appendix VII and full proximate analy- 
tical reports for each bode are given in Appendix VIII. 



Ranked values of Vol-atilc Content Within Class - 
In t e rva l s  35.3% t o  36.9%. 

Volat i le  Ash Calor i f i c  Sample R a t i o o f  Sample 
Content Content Values I n t e r v a l  I n t e rva l  t o  Sum 
'7 B.Th.Uls .  

-- 
Ft .  r of In t e rva l s  $ 



Ranked Val.ues of Volat i le  Content n i t h i n  Class 
In t e rva l  37.08 t o  38.9%. 

(with other  va r iab les ) .  

Vola t i l e  Ca lor i f i c  Smple  Ratio of Sanple 
Content Content Value 
k 

In te rvn l  I n t e r v c l  to Sum 
% B.Th.1JIs. F t .  d of In te rva l s  $ 

The t o t a l  thiclmcss of ~02.1 prol ' i les d r i l l e d  and cored 
i n  a l l  bores (see .Appendix I1 Summary Sheet of ~ r i l l i n g ) ,  
neglecting the par t  seam i n  BMR 18T, i s  a-?proximately 174 f t .  
With so few observations (19 bores i n  al l !  i t  i s  d i f f i c u l t  
t o  scilect a su i t ab le  average; t h e  ar i thmet ic  mean w i l l  serve 
however, and i t s  value i s  talren a s  9  f t .  

The follor?ing Table s t a t e s  the  tot21 number of bands 
of other  rock than geologlcnl coal  occurring i n  each bore 
sec t ion  of tlie seam. E'lrll d e t a i l s  of bands a r e  given i n  
Appendix VI, from which i t  can be seen t h a t  the  sanple 
i n t s rva l s ,  a s  s t a t ed  i n  Tables above 1 - r i l l  include physically 
the  llincluded" bands nh.ich a r e  taken i n t o  account i n -  the  
~ n a l y s i s ,  but a l so  include within the  value of the  i n t e rva l  
the  l fexcluded~~ bands ivnich a r e  not talcen i n t o  account i n  the  
analysis .  However, i n  the  fo l lonlng considerations, no 
adjustment has been made f o r  Itexcludedl hands because (1) they 
represent  a r e l z t i ~ e l y  snaj.f proportion.(3.0$) of .the t o t a l  
sampled tnickness ( i .u .  sum of sample i n t e rva l s )  .znd (2) the  
overa l l  accuracy i s  not high. 



Rock Bands o t c .  i n  B r . r r o t t f s  Sean. - 
Boi-e A rox  Sun of Sample T o t a l  Rock Tots &lss E E e r v a l s  

T o t a l  C o d  - - Bends E x d e d  h i c s  - i n  
of Coal Ft. i n s .  a. B ~ n d s  e d o d  
Seam. - u. dlvsod '  
F t .  i n s .  Ft. i n s ,  

Thc t o t a l  th ickneso  of 611 brnds i s ,  t h e r e f o r e ,  about 2 1  ft. 
5 i n s . ' o r  approximately 12% of t h o  sum, of t h c  c o a l  p r o f i l e s  pens- 
t r a t e d .  

Turning t o  Tab16 on peg@ 20 it cnn be seen  t h e t  t h e  Class . 

i n t a r n a l  37.0% t o  38.9% v o l n t i l s s  i s  r ep re sen ted  by 40 ft. 5 i n s .  
of sample i n t c rv? . l s .  Ns l s c t i n g  "exclu8ed" b x ~ d s  t h e  r a t i o  of 
t h i s  t o t i l l  (40 f t .  5 . ins .k  t o  t p t e l  c o d  p r o i i n a  (173 n. a ~ p r o x .  
i s  approximztcly 23%. S i m i l a r l y  from Table on psge 1 9  a r a t i o  
can bs ccllculc.ted f o r  t h e  c l a s s  i n t e r v a l  35.M t o  36.9% v o l a t i l o s  
r . n d ' o x p r ~ s s o d  as 27$. Rock bm.ds hrve been c€ilcula.tod a s  12% 
and; by d i f f e r e n c e  t h e  r e s i d u n l  c l a s s  i n t e r v a l s  of v o l a t i l o  v~a luos  
(28.7% t o  34.7%) a r e  r ep re sen ted  by 38%. Now ossuming 8 mean sc-a1 
thiclcness of  9  f t .  t h a s s  r z t i o s  can be expressed a s  thicknesses 
t h u s  : 

Mean B a r r e t t ' s  Seam Divided i n  P ropor t ion  t o  
Classes  of V o l a t i l o  Values. 

Class  I n t c r v a l  To ta l  Sam l e  Ra t io  of Tot21 + ~ c i a p l e  Thl  
Thickness of 

V o l a t i l o  Valuss n  e rva  s ckness  hean  Soom ( 9 2  0") 
% - . t o  To ta l  coa l  

p r o f i l e  (17415 
OA 

" 

3 3 ; O  t o  34.9 6 5  
35.0 t o  3G.9 47 
37.0 t o  38.9 40 
Rock Bmds 22 



The argument czn be p u r s e d  1ii;tle further. The 
folloning Table s t a t e 8  a ranking of calorific values for 
the class intervals (a) 37.053 to 38.5% and (b) 35.0;: to 
36.95 vol-:tiles ns sorted from Tables on pages 19 and 20 



Ranked Ash Values. 

37.05 t o  38.9% Volat i les  35.07: t o  36.9$ Volat i lks  

This information is too meagre conirincingly t o  i n f e r  s ig-  
n i f  i c an t  averages. By inspect ion of Table (a) on page 22 holveve~ 
i t  nay 'se considered t l n t  nn approxixate.  liledinn val~7.e of the  ' 

order of mgni tudes  13,100 i s  s ign i f i can t .  By inspect ion of 
Figure 2 f o r  t h i s  value en ash content' of about 8.5 cnn be 
interpolated.  Repeatii~g the  argument and e n t ~ r i n g  Table 
:.::,ovi. thc  cl.c..tz i i ~  T-blc 5i?lotr c.:.!.n bc infzk2~:.3. Ash .5n2 
c a l o r i f i c  v s k e s  of the  lower c l a s s  intcrva.1 must be neglected 
a s  dat2  a re  too var iable .  

Mean B a r r e t t r s  Seam, Proxim2te Analysis 

Class In t e rva l  Thicltness of Possible Ash Possi'trle Ca lor i f i  ' - 
Volat i les  Value u n  Seam Content Value B . T11 

Represented "I /" 

F't .  . ins .  

30.0 t o  34.9 3 5 ~ I M I I  ? 7 
35.0 t o  36.9 2 6 ' 113~" 8.8 13,000 
37.0 t o  58.9 2 0 IICCII 8.5 13,180 
Rock Bands 1 3 9 



The s c a t t e r  sho7:vn i n  F igure  2 an6 F igure  3 s i g n i f i e s  a 
g r e a t  ve.ri:.tion of bulk p r o p e r t i e s  of t h c  s e m .  This  ' 

v a r i a t i o n  is  shorvn w e l l  by F igure  10. i n  which something . 
approximeting a  smooth curvc m i g h t  5 s  expcctod,  o r . &  l e a s t  
a    no re' cons i s t en t  d c f i n i t s  t r e n d .  It thus  bccones c l e a r  
t h a t  t h c  s e ~ m  n u s t  a l s o  be t r e a t e d  i n  terms of i n d i v i d u a l  
p l i c s  (which ono n igh t  expect  t o  havti p o s s ~ s s ~ d  sons 
depos i t i ona l  cons i s t ency )  r g t h c r  t hcn  i n  bu lk ,  i n  o rde r  
t o  ob tc in  q u o n t i t o t i v c  c  onuis t  cncy. ovzr  t h c  cons iderab le  
a r e c  i n  which t h e  scnn  vios t r a c e d  by d r i l l i n g ;  

V o l a t i l e  % 



. . 
4.4. NOTATIONS OF PLIES IN BARRETT'S SEPdf. 

P l a t e  4 g ives  an approxi:nate c o r r e l a t i o n  between t h e  
p l i e s  i n  a l l  cores  which encountered B a r r e t t ' s . S e w .  To 
f a c i l i t a t e  c o r r e l a t i o n  t h e  type  of coa l  a s  logged is shown 
by symbols which a l s o  a t tempt  t o  give s o m e ' s l i g h t  q u a n t i t a t i v e  
geologica l  d i s t i n c t i o n s  (See 4.6 .l. below) . 

The boreholes ruere no t  spaced c l o s e l y  enough t o  make 
c o r r e l a t i o n s  q u i t e  c e r t a i n  but some bands a r e  undoubtedly ve ry  
p e r s i s t a n t .  Those p l i e s  t h a t  have been d i s t ingu i shed  a r e  
l e t t e r e d  from t h e  bottom up and, a s  f a r  es poss ib l e ,  t h e  rock 
band a t  t h e  base of each p ly  so  l e t t e r e d  ' is given t h e  lovrer 
case  l a t t e r  of t h e  p l y  immediately above. Soine l i e s  such 
a s  L and M a r e  only  r a r e l y  separa ted  by a band (my andthence 
a r e  g e n e r a l l y  conjoined ( i n  t h e  g ross  p l y  u I ) ,  Four such  
main g r o s s  p l i e s  have been chosen i n  t h e  fo l lowing  (See 4.5) 
cons ide ra t ions  of mean analyses;  t h e s e  were l a r g e l y  determined 
by t h e  stimpling i n t e r v a l s  which were no t  n e c e s s a r i l y  taken f o r  
e h c h ~ ~ ,  but 

ri-. PROFILES OF M R R E T T  S SEAM NORTHERN PROSPECT PARNELLS CREEK AREA 
Uil-ing Rod  and Fbv UaITyp. D n ~ l a f l o n  d Pllri and Uin.r.l Band. and SarnnIe Inwrnl. 

_a=_-- 

Ply  ABCDX. PLY JK. PLY ,FGH . PLY LM 

Weighted Mean Analyses 
(See Table Page 32.) 



4.5. QUALITY COfJSIDERED PLY DY PLY. 

Whereas i n  4.3. above the qua l i ty  of the seam i s  considered 
s t a t i s t i c a l l y  as a u n i t  without reference t o  individual  p l i e s  
except insofar  a s  the o r ig ina l  samples f o r  analys is  were. 
se lec ted  more or l e s s  on a ply basis ,  the i'ollorving i s  a consid- 
e ra t ion  of each p l y  a t  l e a s t  as fa' as the  samples correspond 
with the  p l i e s  differen.t;iated by thc: cor re la t ion  shov~n i n  P la te  
ii. 

Analvsis -qf_ Plir !i and ?Jean. 

I1 . I,!. - v. - - F.C. - ASH. 3.Th.Uls Apnrox. 
Thickness. 

Ply. 

, Analysis of P ly  a d  ?Jean. 

tan. &a.lysis of p l y  Liil and ;-;. 
38.4 19.5 8.4 23,180 
37.7 43.9 8.8 13,140 
38.6 48.0 10.2 12,990 
38.4 51.9 5.8 13.540 

6 44.5 492.1 651.6 111.5 170,620 367611 
A.Ii. 3 .4 57.9 50.1 8.6. 13,120 28.5 
Vt: . i!! . 3.43 57.83. 50.09 8.66 13,088 - 

No'Le .that sainples fror; top and bottom of Ply ,LM occur thus: 

' ,  s = sm - .1. 
A.&l. = Arithnet ic  Mean 1 .  = Weighted Man. 



Analysis  of  Higher & Lower P a r t s  of P ly  I,M. 

LM 4T h ighe r  3.2 38.6 48.0 10.2 12;990 1 8 ? I  

LM 4T lower 3.9 38.4 51.9 5.8 13,540 
LM 5T h ighe r  2.6 38.9 50.3 8.2 13,380 9 q1 

LM 5T lower 3.1 38.9 51.2 6.8 13,510 23" 

which sugges ts  t h a t  t h e  t o p  h a l f  i s  of r a t h e r .  lower q u a l i t y  
t h a n  t h e  bottom b u t ' t h a t  t h e  worst q u a l i t y  may be  wi th in  t h e  
ve ry  t o p  few inches.  

Probable P ly  LIT. 

Analysis of Probable Ply Uvf and Mean. 

H Frac t ions  indicr.te l i k e l y  propor t ion  of t h e  p ly  included i n  
t h e  semple. 

S. 
A.M. 

weathered P ly  LM. 

? LM 2T 5.5 30.3 50.4 13.8 11,350 17" 

P ly  KLM. 

Analysis of Ply  KLM. 
KZM i 3 ~  3.4 37.0 48.2 11.4 12,780 41 'I 

w Frac t ions  i n d i c a t e  l i k e l y  propor t ion  of t h e  p l y  included i n  
t h e  sample. 

I( n 1 /3  LM 6T 3.6 35.2 49.8 11.4 12,570 184" 

s; 7.0 72.2 98.0 22.8 25,350 
A.M. 3.5 36.1 49.0 11.4 12;670 
V.M. 3.5 36.5 48.77 11.4 12,736 

IE Frac t ions  i n d i c a t e  l i k e l y  proport ion of t h e  p l y  included 
i n  t h e  sample, 



Ply KL. 

Analysis o f  Ply KL and 2ean. 

Ply K. 

Analysis of ply K and !:lean. 

K ?IT 4.1. 32.4 51.2 2 . 3  12,380 20 11 
'K 5T 4.2 34.5 48.5 12.8 12,280 9 11 
Kl4T 4.2 34.4 48.2 18.2 12,340 0" 
K 'IS 4.0 32.4 51.1 12.5 12,230 10 11 

Ply JX. 

Analysis of Ply JK and Xean. 



ply. 

Analysis of ply J and liean. 

Analysis of Ply HJii and ican. 

Possible Ply HJK 

Ply IIJ. 

Analysis of Ply HJ and ;&an. 



Analvsis  of Ply H and 5e.m. 

H '3s 3.7 35.6 52.5 8.2 13,220 13hl' 
H 1 T  4.1 37.8 -19.8 8.3 13,100 20$.ll. 
II 4T 3.7 35.7 52.1 7.5 13,310 16 11 

H 8T 2.9 85.7 54.5 5.9 13,520 17 1' 
HllT 2.6 35.9 53.3 8.2 13,380 15pf  
H12T . 2.3 36.2 53.4 8.1 13.4~10 17 ' 1  

Ply HZ. 

flplyv aetween F and H. 

& F $ H 1 S  G 2.3 36.4 52.6 8.7 12,940 20 11 

Ply FG. 

Ply. 

Analysis of Plv F and f?.ean. 



P l y  DEF. 

DEF 2s 2.8 32.3 45.7 19.3 11,130 313" 
. . 

P l y  ABD 4, F. 

A9D $' P 1s 2.3 34.5 53.1 10.1 12,760 ' 164" 

P l y  D.. 

A n a l y s i s  of P l y  D and ?%can. 

P l y  ABCDE. 

A n a l y s i s  of P l v  ABCDE and I:,ean. 

ABCDE 17T 5.3 33.5 39.L 12.2 12,310 12911 
ABCDE 16T 4.6 32.9 49.7 12.6 12,230 &11 

ABCDE 13T 4.5 30.7 46.6 18.0 11,340 13 11 

P l y  ABCD. 

An~.lssis of P l y  i B C D  and Yean. 

A3CD 11T 3.2 31.8 52.3 12.7 12,450 lG$$ rt 
ABCD 8T 3.2 28.7 45.7 22..? 11,020 16811 
iiUCD 4T 2 3l.1 .15.6 19.1 11,260 15" 
ABCD 3T 5.2 31.5 4'7.8 15.5 11.500 142 11 
IWCD 2T 4.5 31.8 50.5 13.4 12;020 121; 
ILRCD 3s 4.3 31.5 $9.5 14.7 11,910 17A 1' 
ABCD 4s 4.5 34.4 51.5 9.6 12,610 ll$' 

S 23.3- 220.0 342.7 2.07.4 82,850 101311 
A. 1,l . 2 31.5 48.95 1.5.3 11,836 14$11 
Vl.bl. 1 31.39 48.79 15.67 11,752 



P l y  mc. 
A n a l y s i s  of P l y  ARC and :;.em. 

Ply  1%. 

Analvsis of P l y  hB end ?.lean. 

AB 15T 4.4 32.0 45.1 18.5 11,400 94" 
AB 7T 4.6 36.5 53.0 5.9 13,240 5" 

DEF 
ABD~P 
n - 
ABCDE 
M C D  
ABC 

of Uean Ana lyses  by P l i e s .  

37.6 50.36 8.76 13,152 
38.31 51.'?6 6.5 325,459 
37.81. 50.09 8.66 13.088 



By inspect ion of above Table and Figure 11 i t  i s  c lea r  
t h a t  there a r e  four na tu ra l  groupings of the  p l i e s .  Over- 
lapping (e.g. KIA!) composite p i i c s  may, of course, be i n f l u e n c e ~  
more bj one than ano,ther of t h e i r  c o i ~ s t i t u e n t s  hut t h e i r  
frequency i s  low and an a rb i t r a ry  choice of a group f o r  in- 
cluding them i n  i s  permissable. The roups o r  gross-pl ies  
a r e  ~ppro::imately (1) ABCDE, (2) FGI-I, 3) JK, (4) Ui, and by 

a re  deducted : 
fu r the r  v~eigkiting the  mean the fol loi-~ing gross-ply analyses 

Gross Ply !Jean Analyses. 

JK 
FGH 
ADCDE 

Continuing the  same process a f i n a l  mesn proximate 
analys is  f o r  the whole of B a r r e t t l s  Seam i s  : 

Gross Ply Thicknesses. 

I t  i s  now possible t o  convert the  analyses of Table 
above to ply thicknesses based on a mean seam of 9 f t .  (8 f t .  
excluding most ro-lc blnds) . 

Nean P ly  Thicknesses (~pn rox . )  

LM 2'711 36.5 t o  38.5% v o l a t i l e s  * 
JK 1 '4ll 33.1 t o  34.6$ v o l a t i l e s  * 
FC-H 215l1 35.0 t o  36.4s v o l a t i l e s  * 
ABCDE 1171l 710.9 t o  34.4% v o l a t i l e s  * 
aands 3.117l 

This Table can be compared with ~ a b i e  on Page 23 deduced 
from s t a t i s t i c s  of the  seam i n  bulk. 

f See Figure 1.i 



4.6 DEPOSITIONAL FEATURES. . . - 
4.6 .I. Geological Descriptions of Coal, 

The borelogs (Appendix IX) conta in  geologica l  d e s c r i p t i o n s  
of 'coal bands, p l i e s  e tc .  varying from a f r a c t i o n  of an inch t o  
t h r e e  o r  f o u r  f e e t  according t o d i f f e r e n c e s  obsarved by the  logger. 
Because the  descr ipt ion 's  were f i e l d  observat ions no attempt was 
made t o  g ive  them a petrographic basis nor was eny p h y s i c a l t e s t  
appl ied except i n  cases  of doubt as between sha ly  c o d  'and carb. 
s h a l e ,  where an approximate s l g .  t e s t  (not measurements) may have 

. . been made. It can be seon from P l a t e  4 which has been compiled 
from t h e  d e t a i l e d  desc r ip t ions ,  t h a t  with minor v a r i a t i o n s ,    lev an 
graded d i s t i n c t i o n s  a r e  made by t h e  loggers:  

1. Coal; br ight  o r  mostly b r igh t  
2. Coal; b r igh t  with (more, o r  l e s s )  d u l l  bands 
3. Coal, br ight  with t h i n  d u l l  bands 
4. Coal, d u l l  wi th  br ight  bands 
5. Coal; d u l l  
6. Coal; powdery, o r  smut, weathered 
7. Cool ; d u l l .  sha lv  

9. Coal ; very-  s h ~ l y  o r  coaly shale 
10. Coal, ' (Shaly, b r i g h t ,  d u l l )  in ter laminet  ed w i t h  sha le  
11. Shale,  carbonaceous . . 

t o  vihich may be added: 

12. p y r i t i c ,  mnrcas i t ic  
13. bed i s  cleaved,  s l ickens ided  
14. bed c o n s i s t s  of broken, sha t t e red  oi' f r a c t u r e d  c o a l  

a s  revealed i n  core.  
15.  bed shows a we l l  developed c l e a t  

The presence of a n k e r i t e ,  c a l c i t e  etO. ve ins ,  l imoni t e  
s t a i n s  and s o - o n  may a l s o  heve been noted. The g r e a t e s t  ex tent  
of. q u a n t i t a t i v e  desc r ip t ion  is contained i n  such r e l a t i v e  terms 
a s  "mainly br ight" ,  "few d u l l  bands" and s o  on. 

PLY F. R PLY H. 

Types of coa l  according t o  geologica l  descr ip t ion .  



P l a t e  4 sl~ovls t h a t  i n d i v i d u a l  p l i e s  vary very much over 
s h o r t  d i s t a n c e s  and t h e  value of these  d e s c r i p t i o n s  f o r  geolo- 
g i c d  c o r r e l a t i o n  i s  simll. Differ 'ent  p l i e s  show a cha rac t e r -  
i s t i c  c o a l  composit ion i n  terms of t h e  d e s c r i p t i c n s ;  thus  t h e  
f i g u r e s  above show t h e  p e r c ~ n t a g e  composit ion of t h e  t o t a l  
l e n g t h  or' gly cored Tor t hc  p l i e s  H, F and LM. The l a t c r a l  
pe r s i s t ency  of t i ~ c s e  coinpositions cznnot be determined ~ n t i l  
many more pr,.,files a r e  .:.vail.kle, but  i s  l i k e l y  t o  be low.' 

The f o l l o v ~ i n g  Tables  s h o ~ ?  t h a t  w i th in  ecch d e s c r i p t i v e  term 
the re  e x i s t s  a -:ride v ~ i ' i a t i o n  of chemical p r o p e r t i e s  dotermined 
by prosimate ana lyses .  C lca r ly  shaly  c o a l  i s  recognised wi th  
c e r t a i n t y  bu t  t h e  bulk  d e s c r i p t i o n s  of o t h e r  t h a n  shalqi c o a l  
does n o t  c o r r e l a t e  !with t h e  proximate ana lyses  a t  l e a s t  i n  t h e  
few cases  taken. 

Comparisons of Coal D p e s  wi th  Analyses. 

Br ight .  

Fiainly Dul l .  - 

Co?.l D u l l  x i t h  Br igh t  Binds. 

Coal Shnly In te r la in inz ted  nit11 Shale .  

B r i ~ h t  Coal E-:ith Some Dul l  Bands. 

Coal D u l l  and Br igh t  wi th  Shaly Coal.' 



Carb. Shale ~ i t h  Some Briaht  and D u l l .  

. . 3.2 28.7 45.7 22.4 14,020 

Conversely, taking the descr ip t ions  f o r  the  1 2  analyses 
showing v o l a t i l e  contc?nts of 38.0% and above : 

Bright 
Bright & du l l ,  maiilly br ight  
a r i g h t  
Bright & d u l l  
Bright with some d u l l  
Bright 
Bright :; i i t l l  some d u l l  bands 
Bright and d u l l  
Bright 
Bright and some d u l l  
Bright with some d u l l  
Bright ~ 1 1 t h  rnre  cl1111. 

It i s  apparent t ha t  br ight  coal  but t h a t  the  
group i s  confined i;o the  seams L, M or  LM where some consistency ... 
might be expected. 

The evidence i s  not  conclusive but i t  seems t h a t  most of the 
geological  descr ip t ions  i n  common use a re  almost without value, 
a t  l e a s t  i n  the case of B a r r e t t l s  Seam, can be discounted with- 
out l o s s  and should be replaced, i f  a t  a l l ,  bj quant i t a t ive  
descriptioins vihich r : ? i l l  serva e i t h e r  t o  co r r e l a t e  the  secm or 
ply geologically or give some prescience of the  proximate 
analys is .  

4.6.2. Roof, Floor', Eands and P l i e s .  

No physical or  chemical t e s t s  were made of e i t h e r  'oof or 
f l o o r  of B a r r e t t l s  Seam. .In a  fen  bores the  logger has s ta ted  
vlhether roof or f l o o r  i s  hard or s o f t  and these a r e  note6 i n  
P l a t e  4. Generally both a re  s o f t  a t  the  coal sea,m contacts .  
I n  bores 5T, 7T and 15T the underlying greyiaacke occurrs  within 
61' of the  coal  f l o o r  and i n  1 l T  within s l i gh t ly  over 1 f t .  Roof 
2nd f l o o r  a r e  always argi l laceous.  

The bands which make up about 125 of the  secm prof i l e ,  
a r e  about e:7,uaiiY cl:iy or  clclystone 2nd s i l t s , t one  and tend t o  
be r a the r  so f t .  The clay i s  very o f t m  laminated very f i ne ly ,  
forming a.paper-shale when dry, and i s  generz.11~ bro~inish  t o  
grey-broi;.n; it , i s  o f t en  mottled rvhita, occasionally p y r i t i c ,  
and commoiily charged mith disseminated s i d e r i t e .  I n  places 
it i s  montmorilloilitic and slacks very readi ly  i n  water. The 
s i l t s t o n e  i s  of tzn  sandy and brown-tinged mith more or  l e s s  .-. clayironstone admixed. 

The coal  s e m  deposi t ion makes a he s i t an t  s t a r t  a s  shovni 
by t h e  high ash and many bazds occurring below band f .  Above 
t h i s  a f a i r l y  good qual i ty  coal i s  deposited i n  P l i e s  F and H. 
P l i e s  J and K, associated with tilrec: closely spaced bands J, K, 
and LE a r e  ra ther  i n f e r i o r ,  l8!hile the  best  qual i ty  coal  i n  Ply 
LM grarles uprvards i n t o  inr"ei7ior coal  und the  roof. 
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ISOPACHS OF COAL PLIES I N  BARRETT'S SEAM 

PLY 'ABCDE' 

-- - - . . 
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ISOPACHS OF MINERAL BANDS IN  BARRETT'S SEAM 



An sttenpt (reduced in Plate 14 opposite) ha,: been made 
to dram isopachs for the nain plies and seams but it is not 
possible to draw serious conclusions as 'to the cowse of 
intermediate sedimentation or any areas of relatively uninter- 
rupted coal deposition. 

Plate 1 gives struc,ture contours on the top of Barrettrs 
Seam and Plate 2 at the bottom, !vk~ile Plate 14 shows structure 
contours at the bottom of Band gh (tie most persisten.t 'band). 
No considern?sle anomalies occur 5ut the bore spacing nay not 
be closz enough bo draw contours sensitive to small irregular- 

, . ities. 



4.7. GRA'I-KING CARBONISATION DETERMINATIONS. 

The Chief Geologist issue2 ins t ruc t ions  t h a t  samples of 
coal  current ly being inves t igated  f o r  l i k e l y  open cut  prospects 
shoulc? be subjected .to sorne fosm of t e s t  f o r  i t s  s u i t a b i l i t y  a s  
gas coel. No t e s t  a t  t ha t  stage of work could be r e l i e d  upon 
a s  a ce r t a in  c r i t e r io r i  for the  folloiving reasons : 

1. Only srilall and s t a t i s t i c a l l y  inadequate samples were 
obtainable from bareholes; t h i s  i s  a specia l ly  prominent 
d i f f i c u l t y  i n  the  case of gas t e s t s ,  f o r  gas oorks require  
a var ie ty  of specia l  proper t ies .  

2. It, vias impossible (a) t o  obtain the  quanti.ty (200 t o  
250 tons) or  (b) t o  organise the f a c i l i t i e s  f o r  a f u l l  
r e t o r t  t e s t ,  which i s  conclusive. 

3. 1\10 f a c i l i t i e s  exis ted  f o r  any but a ( laboratory)  Grey- 
King t e s t ,  the  inadequacy of which i s ' c l e a r l y  apparent 
f r o m . i t s  procedure and was s t ressed  by the  several  authori-  
t i e s  consulted. - ( Jo in t  Ccal Board,' S t a t e  !lines Department, 
Austral ian Gas Compaw e t  a l l .  

The '1.S.B. S t a t e  Mines Department kindly agreed t o  attempt 
a determination.ar~d modify the  t e s t  a s  seemed su i tab le .  Of '  
th ree .  boreholes so t e s t ed  one, BMR 17T, was located  i n  the  
Nortinarn Prospect and involved B s r r e t t l s  Seam. 

The borehole E'!IR 117 had already been d r i l l e d  n i t h  100% 
' 

-, l i n e a r  recovery i n  coal,: the  coal  sampled and analysed. It 
was considered t h a t  t@s const i tu ted  a reasonable control.  
Another hole was located within a yard or  two of B M  17T, d r i l l e d  
t o  roof and cored tkr'ough B a r r e t t l s  Seas. The core recovery 
was again 100% and the  borelog very nearly i d e n t i c a l  with t h a t  
already recorded f o i  the  previous bore. The core, however, 
was not sampled hyifthe Bureau so t h a t  tile analys t  should be i n  
a pos i t ion  t o  h a v d ' a l l  the  mater ia l  ava i lab le  f o r  h i s  deter-  
.!ination. 

The S ta te ih ines  Department reported (~ppcnd ix  XII) the  
following r e s u l t s  : 

Gpay-King Deternination, R a r r e t t l s  Seaid E)m 17T. - 
Yield per con Sample 2875 B,lend 3 5  used i n  Gas Works 

Coke cvrt. 13.0 
Tar ga l l s .  8.5 
Gas c.f .  (30n60°b) 12,200 
Therlns 85.4 . 
Calor i f i c  Value of 
G ~ S ( D . T ~ . U ~ S  c . f . )  700 
Gravitv of Gas 0.47 
~hern:s" per ton 75 m 
C a l o r i f i c  Value of ,> 
Gas ('lorks) 540 f 
Xoisture 4.3 
'Yolatile 36.3 
Fixed Carbon 50.6 
Ish 8.8 
coke Cw . 

f Calculated. 



The S t a t e  Mines Department a l s o  reported t h a t  "There a re  a  
nurnb~r of discrepancies betwesn the  log supplied by the  UMR and 
the  core received i n  the  laboratoryft 311d t h i s  d i f ference  can be 
checked from t h e i r  repor t  ( ~ p p e n d i x  XII) and t h e  BNlR borelog. 
It i s  not considered t o  be s ign i f i can t .  . 

The proxim2te analys is  f o r  S i t e  Mines Department 2875 
which czn be re fe r red  t o  Ply i s  some way, i n  vo l a t i l e s ,  6elow 
t h e  weightec! mean of 2 1 1 1  analyses al :ill Bureau sam!~les of t ha t  
Ply submitted t o  snd analysecl by the  S t a t e  Mines Department, 
but i s  only s l i gh t ly  l e s s  (0.5:T?) than the  sanple from the 
o r ig ina l  RM 17T which i t s e l f  has the  lovxst  recorded v o l a t i l e  
f r a c t i o n  f o r  the  Ply except the  s l i gh t ly  weathered (5.4% ~nois tu re  
BMR 11T.  

It can be sa.ic1 tb.t according t o  t h i s  t e s t  of one sample 
of the  best ply of Ba r r e t t l s  Sean the  coke produced i n  a  gas 
works r e t o r t  xould be poor qual i ty  2nd by comparison with a  
t yp i ca l  coal  blend ~ s e d  i n ' a  gas morks the  coke y i e l d  viould be 
high v ~ h i l e  the  t a r  an2 c a l o r i f i c  value of gas produccd v:ould be 
lovr. 

The determinntian i s  inc lus ive  but o thers  might prove 
valuable. 



4.8. WEATHERING. 

4.8.1. Evidence of Weathering. 

BMR 18T was located so t h a t  only par t  of B a r r e t t l s  Seam 
was encountered and t h z t  111holly weathered. Bores BMR 2T and 
1 l T  sho;ved physical weathering of the  upper ply (LM) of B a r r e t t l s  
Seam. The hygroscopic moisture content of the samples from 2T 
was high (ca. 5.4$) t o  321 and i n  1 1 T  (5.4%) t o  30 1 .  However, 
17T showed miif'ormly high moisture content (av. 4.75%) throughout 
from about 40 1 t o  50 1 although no physical weathering was obvious# 
Similarly high moistures seen t o  occur adventi t iously elsel:rhere, 
a s  i n  15T bettve9n 861 and. 871 and 821 and 89'; again i n  14T 
between 631 and 651. Bore 4T a l so  has a high moisture (5.4%) 
a t  47!90 t o  49151 altizough p l i e s  above t h i s  l e v e l  i n  the  same 
bore show loner moisture (3.7%) from 4616" t o  4313n. The mean 
moisture content f o r  the  seam i s  3.7% Other seams than 
B a r r e t t l s  were na t  penetrated within the  weathered zone. 

It i s  ' therefore probably sa fe  to assume a weathered zone of 
301 from surface rvhich may increase souecvhat beneath main creeks. 

4.8.2. Estimates 

4.8.2.1. Barj-ett ls Seam (9 f t .  thick).  

Overburden : coal = 3:1 

(a) Gross (weathered and unweathered coal  undifferen- 
t i a t e d )  

Area - 66.3 acres .  
Tonnzge - 908,500 

(b) Net (coal  unweathered). 

For t h i s  estimate,  a zone of weathering t o  a depth of 301 
i s  assumed. From the  outcrop of the  seam t o  the  211 overburden 
isopach, a l l  the  coal  i s  within the  weathered zone. From the  
211 isopach t o  the  271 isopach, unweathered coal  iricreascd i n  
l;:?iclaless from 01 t o  61. The area  l y i n  Between the  coal  out- 
crop and the  21.1 overburden i.sopach i s  7 ? 9 of the  area  over wh::ch 
t!ie gross tonnage computed. The p a r t  of the  gross tonnage 
rvhich i s  completely \.reathered i s  tlius 707,000 tons. Bet~?leen the  
211 and 271 ovc rb~~rden  isopachs the  average thickness of unwea- 
thering coal  hay be taken rrs 0+6 f t .  i.e. 3 f t .  and a s  t h i s  i s  
found over 2/53 of the  gross a x ,  and the  thickness i s  1.3 o'f 
the  normal szam thickness,  then this unvreathered coal  i n  t h i s  ne t  
area  i s  : 

2/9 x 1/3 x 908,500 i .e .  68,000 tons over an area  'of 
15 acres  (2/9 x 66.3 acres.)  

Thus reserves rrithin the  1:3 r a t i o  a r e  : 

68,000 tons over 15 acres  

The weathered coal  within t h i s  r a t i o  aggregates 

840,000 tons. 



Ratio 1:5 

(a) Gross 

Area - 116 acres  
Tonnage - I., 590,000 tons 

(b) !let 

Weathered coal  bet::.een thc  271 t o  451 overburden' isopachs 
s tops a t  the  301 isopach and since t h i s  amount would p rac t i ca l ly  
be negl ig ib le ,  it i s  not taken i n t o  consideration. 

The weathered coal  up t o  the  5 ;1  r a t i o  l i m i t  i s  the  same 
a s  f o r  .the 1;3 r a t i o  i .e .  840,000 tons. The ne t  tonnage i s  
then : 

750,000 tons (1,590,000 - 840,000) over an a ree  of 64.7 
acres.  

Ratio 3.:7 

(a) Gross 

Area - 181.3 acres  
Tonnage - 2,485,000 tons 

(b) Net. 

The amount of weathered coal  i s  840,000 tons, lcaving a 
ne t  tonnage of 1,615,000 tons over 130.0 acres  (181.3 - 51.3) 

Ratio 1:9 

(a) Gross 

Area - 227.3 acres  
Tonnage - 3,117,000 tons 

(b) Net 

Amount of weathered con1 f s  agzin 840,000 -tonsj leaving 
a net  tonnrlge of 2,277,000 tons over 176.0 acres  (227.3 - 51.3) 

4.6.2.2. Lidd.211  sea;:^ Lower S p l i t  (6 f t .  th ick) .  

Ratio 9 ; l  

(a) Gross 

Area - 45.9 Ecres. 
Tonnage - 413,000 tons 

(b)  Net. 

A l l  t h i s  seain i s  1,v~ath.ered exc~pi;  f o r  t h a t  p a r t  over an 
area  of G sq. ins .  (seen from sect ions  ) on map, ac tua l ly  
5.5 acres  representing 49,500 tons. 



Upper S p l i t  (8 f t . .  thick)  

Ratio 0:l 

(a) Gross 

.Area - 58.8 acres  
Tonnage - 705,000 tons 

(b) Net. 

Of the  gross x ~ o u n t  approximately 2.5 are  weathered, lerrvin& 
23.5 acres  with 282,000 tons.. 

4.8.2.3. Ar t i e l s  Sean. 

Lover S p l i t  (8 f t .  thick)  

Ratio 9:1 

( a ) .  Gross 

Area -.70.7 acres  
Tonnage 850,000 tons 

(b) Het. 

Appro::imztcly 1/3 i s  mesthered, leaving 47 acres  lriith 
566,000 tons. 

Upper s p l i t  (6 f t .  thick.) 

Ratio 

(a) Gross 

Arer - 64.3 acres  
Tonnage - 578,000 tons 

(11) i.?e.t. 

Approximately 1/3 i s  vieatliersd le:a.ving 43 acres  with 
386,000 tons. 

S ~ Y L ~ B R Y  OF RESERVSS . 
Overburden / Coal .Gross Net Gross Net 

SEAM Ratio Area Area. 
. Acres Tonnage. 

Bar re t t  Is 3: 1 66.3 15.0 908,500 68,0( 
5 : 3. 116.0 64.7 .1,590,000 75090( 
7:s 181.5 130.0 2,485,000 1,645,0( 
9.1 227.3 176.0 3,117,000 2,227,0( 

Liddel l  Lower 9:1 45.9 .5.5 413,000 49,5( 

Liddel l  Upi,er 9: 1 58.8 23.5 705,000 282,0( 

A r t i e l s  Lower 9 : 1 70.7 47.0 850,000 566,0( 

Ar t i e l s  Upper 9:l 64.3 43.0 578,000 386,OC 

Total  Tonnages 5,663,000 3,560,OC 



TOTAL TONNAGES OWFi liORTIiERN PROSPECT. 

SEml GROSS iv'ET AAlOUXT VmATAERED 

Licldcll 
Lower S p l i t  2,340,000 

L i d d e l l  
Upper S p l i t  2,280,000 1,857,000 

Art ie ls  
Lower S p l i t  1,873,000 

A r t i e l s  
Upper Spli ' t  992,000 



SECTION 5 

OVERBURDEN. 

5.1. C0NSTITUE:NT ::OM TYPES. 

The c o n s t i t u e n t  bcds of th? overburden a r e ' l s n t i c u l a r ;  
boreholes  have n o t  been s i t e d  c l o s e  enough toge ther  t o  a c c u r a t e l y  
l o c a t e  t h e  e x t e n t  of t h e  mnny l e n s s s  i26notrzted: i t  nas  n o t  
been thought  wise t h e r e f o r e ,  t3 attemi>t a d e t z i l e d  ove rbu rdm 
sec t ion .  Borelogs s h o ~ f  t h a t  seven d e s c r i p t i v e  terms viere w e d  
f o r  t h e  ovdr'surden. ' These a r e  l i s t e d  beloiv i n  o r d e r  of n~agnj.- 
tude  a s  recorded i n  tot i : l  l i n e a r  overburdon pene t rn t ed  : 

Propor t ion  S.G. (av.) Cu. Yds. 

Greyriacke 4?$ 2.47 3,269,000 
Sandstone 167L ! 2.5 1,113,000 Conversion 
Clcy 167: 2.45 1 , 1 ~ 3 , 0 0 0 f a c t o r  t o  
Clay s h e l e  7% 2.5 495,000tons approx. 
S i l t s t o n e  - 7$ 2.49 495,000 
Clay s t o n e  55 2.40 398,000 1.88 
Sand ( u s u e l l v  
f e r rug inous  .) I$ Z.'7 69,000 
Shale  8% 2.43 52,000 
Clay i r o n s  tone 3-g 3.43 17,000 

The amount of overlmrden i s  given ( ~ e e . 4 . 1 )  very approxi- 
mately f o r  each e s t i m a t e  of c o a l  r e s e r v e s  beneath  mnsimm 
overburden t o  c o a l  r a t i o s  of 3, 5, 7 and 9 t o ' k .  . . 

Tlie terms sandstone,  send and c l ay  r c f e r  t o  more o r  
l e s s  weathered rock. The overburdsn i s  pre+.ominantly 
arennceous.  Within t h e  s o i l  p r o f i l e  t h e  nea thered  greywacke 
does  n o t  r e t s i n  much of a resemblnnce t n  un!:ezti,erei! 
grey m.cke. Tne c l ay  i s  a l s o  1i10stly 7v~ i th in  t h e  s o i l  
i3ror'ile. Clzystone,  s i l t s t o n e ,  s h a l e  and c laystoni .  1u2y grade 
impercept ibly  i n t n  one an- thcr  1r~tr:r:l.lly and ver tLc.>l ly .  
Clnyironstone and s i d e ~ i t e  nay e x i s t  a s  s t r i n g e r s ,  nodules,  
replacement of f o s s i l   mod, l e n s e s ,  bands and i r r e g u l a r  semi-or 
wl1011y di : tgsnet ic  masses. The petrology i s  b r i e f l y  .considered. 
i n  S z c t i a n  5 .3  below. 

5.2. PHYSICAL PROI'ERTIES. 

Some approximr:te s p e c i f i c  g rav i ty  ( b a l k  d e n s i t y )  de t e rn ina -  
t i o n s  wer? nade 13jr Ed. Reynolds, BMR M ~ s v ~ e l l b r o o k  l abo ra to ry .  



Groywacke f  . grd.  .id. 
SI v. f .  grd.  
TI m.c. grd. 
TI 1n.c. grd  
11 m.c. grd. Tough 

S i l t s t o n e  gy. 

S i l t y  clay st.one 2.40 

Shale  gy . silt:: i n  i>:irt 

Sha le  si1.D~ 2.43 

Clayironstone YJ. I .  c a l c i t e  v e i n s  3.43 
Hd.gy.bds. s i d e r i t e  m. cone i n  cone 

s t r u c t u r e  2.78 
Sdy . i r ons tone  red .  b r .  2.79 
S i d e r i t i c  s i l t s t o n e  2.63 
DoSer i t i c  rock , 2.75 

The aronaceous rocks  a r e  very !.lard, g\cilerally compact wi th  
lorn po ros i ty .  Ci-mcntation i s  il.sually t o t a l  but  p r e s s u r e  
welding has n o t  been observed, t h e  rock d e r i v i n g  nuch of i t s  
t e n a c i t y  from t h e  ioide v a r i a t i o n  of g r a i n  s i z e s  and i r r e g u l a r  
g r a i n  shapi;s a h i c h  g r e a t l y  reduce i n t e r s t i t i a l  space i n  t h e  
coa r se r  grades .  The s i l t s t o n e  i s  comaonly dense wi th  a  l a r g e  
c lay f r a c t i c n  som2 of which i s  o f t e n  s i?er . i . t i sed.  

The a r e a  i s  apparen t ly  un fau l t ed  and t h e r a  i s  p ropor t iona l ly  
a  minimum of' dynamic ef i 'ec ts .  Jo in t ing  and f i s s u r i n g  i f  i t  
e x i s t s ,  ha s  n o t  been obvidns i n  corzs ,  b u t  su ' bve r t i ca l  j o i n t i n g  
I s  so  conman e!.s~::here i n  s i r i i l a r  beds t h n t  it may riel1 o h t a i n  
he re  i n  p l aces .  . Ths l e n t i c u l a r  shape of t h e  beds and t h e  
i r regv . la r  c u r r e n t  bedding crjmhine t o  p revent   ell markeC cleavage,  
sven i n  t h e  more a r g i l l a c e o u s  rocks,  f o r  b idd ing  p lanes  r a r e l y  
e x i s t ;  i n  i t s  n o s t  massive form t h e  grcyr~zcke i s  a f r o z s t o n e  
v f i t l i  J. barely  p e r c e ? t i b l e  timdency t o  brciak h o r i z o n t a l l y .  
Lenses may, ho!:;.-.ver, t end  t o  f r a c t u r e  a t  t h e i r  su r f aces .  

Vfeathering o x i d i s a s  t he  f e r r o u s  carbona te  and d i s s o l v e s  
t h e  calcium carbons-ce cements, and no ,doubt p rov ides  p lanes  
of v ~ e ~ k n e s s  by os ic l i s ing  c lay i rons tone ,  ;vhich of t e n  bonds masses 
t oge the r ,  t o  1-imonitc and o t h e r  hydra ted  ox ides .  Thus soiae 
of t h e  greywacke i s  a l t e r e d  from hard g rean i sh  a h i t e  t o  s o f t ,  
and sometimes incoha r sn t  brovrn rock,  but xuch r e t a i n s  i t s  
hardness  2nd coherence cvcn i n  t h e  bro!:n c ,xidiscd s t a t e .  
D r i l l i n g  r a t e s  are considerec!. ? lsenl iere  (See S e c t i o n  7 ) .  

5 3. PETROLOGICAL CO?ISIDERA?IOBS OF SEDIhlEIqTS. 

A n u d e r  of rock  snnplcs  viere tc.l;en and s e c t i o n s  c u t  from 
t h e n  du r ing  t h e  co r ing  of Bays!vater BFiR 50.  1 Deep Scou't Bore. 
The s e c t i o n i n g  rias done a t  Canberra and superv ised  by W.Dallwitz. 
Altliough t h e  beds penctr:.ted a r e  vary l e n t i c u l a r  i n  shape, a l l  
bor ing  has  den~ons t rn ted  3 c o n s i d s r s 3 l e  s i n i l ~ ! r i t y  of t h e  Tonago 
secliments so  th3.t  t h e  rocks  from B~iyswater w i l l  n o t  g r e a t l y  
d i f f e r  frcm those  i n  t h e  Mortl.lern Prospec't .  A feiv s e c t i o n s  



frcm other  areas ,:Jcr? cut an9 exalilined by VJ. Dallwitz; these 
11iill be re ju r ted  on vhen the a ~ p r o p r i a t e  area  i s  considered i n  
l a t e r  Rccords. Es:?.minat.ions of the  fbollovring rocks were ~nnde 
a t  the  Maitland f i e l d  o f f i ce .  Samples nnd s l i d e s  a r e  retained 
i n  the  Burmu col lec t ion.  

The rock snxples chosen l o r  sect ioning were of f i v e  orders 
(1) 'udites (2) a r en i t c s  (3) l u t i t e s  ( these  ter~; is  a r e  a s  
used by Condon P) (4) rocks containing s i d e r i t e  i n  a character- 
i s t i c  form and (5) t u r f s .  

The rud i t z s  viere the  fc~llor~ring i n  order of' maximw~ii s i z e  of 
phenoclast: 

Approx. Depth. phenoclclst . 
520 f t .  3.5 c!r.s. 
520 2.0 

I n  the hrtnc; specimen a l l  of these a r e  very sirililar. 
They vzry from grey!!racke with occasional pesblcs or  g r i t t y  
grey~~~a.cke with sca t t e red  pebbles t o  f i n e  conglomerate of the  
greyic-acke type. The ovara l l  colour i s  l i g h t  t o  fiiedium grey. 
Thc phenoclzsts a re  polygenetic, much the  s m e  i n  a l l  samples, 
the  commoner being (1.) ver weatherel green ? volcanic rock 
(2) grey.:ro17rn q~1artzit.e (3y l i g h t  brown porphyry (4) various 
grey t o  brown cherty rocks (5) r x e  vein quartz  (6) blackish 
nuar tz i t es  (7) ? basa l t  (8) brownish a l t e r e d  sn:ldstone 
(9) jasperoid chalcedcnic rocks. They a r e  cn~i~mc.nly rounded t o  
subrounded, a few subangul?ir, and a r e  of ten  well weathered 
tliougl~ indurated i n  the  process cf cenentation. The rcck i s  
hard, firmly camented and not  very porous. 

Under the nicroscope it i s  d i f f i c u l t  t a  d is t inguish  and 
rime the rock t y ~ e s  present a s  d e t r i t u s :  they a re  be t t e r  
distinguished i n  thc  !~.?.r~d specimen. Pre? quartz  grains,  m i ) s  t l y  
euhedral, a r e  f a i r l y  commn but ;e16i acce ory minerals have 
survived a l t e r a t i on .  Most of the  rockgagmen t s  a re  f i n e  . 
grained, cherty or  quzrtzose. Sample 7 contains a small 
pebble with r n i c r ~ g r $ ~ ~ h i c  intergrotwth of quartz  and f e l spa r .  

Cementation occurs by f o u r  nethods which appear i n  a l l  
sanplcs : (1) react ion;  the boundaries oi the  grains,  pa r t i -  
cularly between the  qus.rtzitcs and sotge l c s s  eas i ly  recognisa t le  
grains,  a re  seen t o  .i:cisgC i n t o  each other  indef in i t e ly  a t  t h e i r  
contact;  (2) r c c r y s t a l l i s n t i o n  (or enlargement) ; t h i s  i s  
very well developed i n  Sample 7, especial ly between chalcedonic 
pebbles, between which 2. chalcedonic cement has grown: (3) de- 
gradaticn; t h i s  probably cons t i t u t e s  the  main cause of cemen- 
t a t i on ;  the  weathered pebble and gra in  surfaces hnve formed 
a continuity with a clay-based ~ a t r i x  which invaded the l e s s  
r e s i s t a n t  grains,  i n  pa r t i cu l a r  the  plagioclase f e l spa r s ;  
(4) carbonation; t h i s  i s  a normal i n t e r s t i t i a l  i n f i l l i n g  of 
carbonate and occurs i n  thd more porous samples; what appears 
t o  be a carbonate and may be c a l c i t e  or  s i d e r i t e  c r  both, f i l l s  
occasional i n t e r s t i c e s ;  frequently the  carbonate i s  impure, 
cc;ntaining some o l  the  cl2y f r zc t i on ;  it i s  reac t ive  and 
occasionslly roplaces an e n t i r e  d e t r i t a l  grain ivhich r e t a i n s  
scme of i t s  o r ig ina l  shape, or invades it ienving, a s  i n  

P Descriptive 14omenclature of Sedimentary R s c K s  BMR Nov. 1951. 



Simple 23, a :cur ious  ske le ton-c rys ta l  o r  s c o p u l i t i c  s t r u c t u r e .  
There seems t o  be no evidence of pressure  welding. 

The samples of a r e n i t e s  e r e  a s  fol lows ; I 
Semple A~prox.  Depth. &x Grain Size .  Av. Grain Size.  

RW 6 128 ft. 2.6 1.0 &s. 
20 507 1.6 0.32 

Again, i n  the  he.nd specimehj the  a r e n i t e s  a r e  seen t o  
be very s i ~ ~ ~ i l a r ,  varying from vihhltish grey t o  medium grey;  the  
w h i t i s h ' v a r i e t y  looks f a i n t l y  green when wet. A l l  d re  hzrd,  
compact, not very.. porous', moderctely we l l  so r t ed  and heve a 
pepper c n d ' s a l t  appsarance due t o  t h e  presence of dark rock 
and carbonaceous fregmsnts and quar tz  o r  l i g h t  rock fragments. 
The f i n e r  grained v m i e t i e s  a r e  very tough. Bedding is  r a r e l y  
apparent but is i r r e g u l m  when present .  D i lu te  hydrochloric 
ac id  has a very s l i g h t  e f f  oct  on a l l  s m p l o s .  

Under the microscope t h e  g ra ins  a r e  seen t o  be of very 
much t h e  same rock types  a s  t h e  r u d i t e  phenoclasts with more 
o r  l e s s  quar tz  and vzry few ferromagnesian o r  o ther  accessory 
minernls.  The g r a i n s  vary i n  shape from elongate  t o  sub- 
rounded but r c r e l y  show t h e  high s p h e r i c i t y  of many of t h e  . 
r u d i t e  pebbles; many c r e  angular  t o  suban@;ular, t h e  nngular i ty  
varying inver se ly  wi th  s i z e ,  The quar tz  and f e l s p r  a r e  
s i n g u l a r l y  f r e s h ,  more or  l e s s  euhedral ;  t h e  quar t z  g ra ins  
a r e  commonly f rac tu red  c r y s t a l s  . r e t a i n i n g  sever61 pe r fec t  f aces  
'and undamaged coigns. Cherty (chalcedonic)  and q u a r t z i t e  
fragments a r e  dominant. There is much in te r lock ing  of g r a i n s ,  
i n t e r s t i c e s  being f i l l e d  wi th  smal ler  , So reducing porosi ty .  
The flsactioh below e.renite g r a i n  s i z e  Trains say O,l2mms) . i s  q u i t e  
smal l ,  probably r a r e l y  above 10% if s i d e r i t i o  ma te r i a l  i s  excluded. 
Al l  es t imates  given here of t h e  proport ion of c o n s t i t u e n t s  of 
t h e  rocks a r e  very approximate only,  determined by rough inspect ion  
of t h e  s e c t i o n .  

Roact ion  , Carbonation 

I 
Granular 
Carbonate 



Sample Estimated d e t r i t a l  quartz  f r ac t i on .  

Plagioclase always occurs and potash. f e l spa r s  a r e  common, 
but the t o t a l  f c l spa r  f r z c t i o n  i s  nlvrays l e s s  than 5% The 
f e l spa r s  v~h i l e  re ta in ing  t h e i r  euhedral shape a r e  commonly 
weathered t o  some extent .  

Cementation of the  a r en i t e s  i s  the  same a s  the  ru.dites 
(see Figure 15(a) above). The cari>onate cement e x i s t s  i n  two 
forms (1) a brorm granular material ,  probably clayey fer rous  
carbonate and (2) a crystallfc:r?tion'  of' t h i s  which almost 
invariably cons i s t s  of small c r y s t a l s  of mixedcarhonates,  
c?.lcium, fer rous  and prob,-.bl.y magnesium, i n  so l id  solut ion 
(see Figure 15(b)) .  

The carbonat2 cement a t t a cks  rock fragments a s  v e l l  as 
the  clajrey degradation cement and the  surface of f c l spa r  and 
other  grz.ins. I t  forn?s with cl2.yey laa ter ia l  an indeterminate 
mixture with aggregz.te po la r i sa t ion .  Therc i s  evidence t h a t  
the  absence of lnica and other  ferromagnesians i n  the presence 
o f .  f a i r l y  f r e s h  plagioclase nay be due t o  a t  tack, or a t  any 
r a t e  repl?.cement, by carbonate; some of 'the degradation cement 
i s  c lear ly  s e r i c i t i c .  A few; e;rairis ;).re evenly coated with 
dark brown granular fe r rous  carbonate. 

Sample 

Rcv 6 
20 
15 
30 

. . 35 
18 
24 

Estimate of Cerbonate Content. 

10% 
10 
25 including clay 
20 

l e s s  . than 5% 
30 
15 including clay 

I n  a l l  borelogs the  name grey.wacke h2.s been given t o  
these a ren i tcs .  The m i t e r  introduced t h i s  term during the  
logging of the  D:>.yswater bore and has s ince reta-ined it i n  . 
use f o r  sediments elsewheye not  with any great  conviction of 
i t s  pertinance but a s  an ittempt, t o  accord with Condonls cl::ssi- 
f i c a t i o n  2nd t o  publ ic ise  the  low quartz,  high comminuted rock 
content. The barbarism  sub-greywackelf n ight  be more accep- 
t ab le  but the  terr2 snndstonc cannot be used. 

Samples of tho l u t i t e  group a r e  a l l  chosen c lose  t o  
the  a r e n i t e - l u t i t e  gransize boundary> thus : 



a G r i n  S i z e  Av. Grsin Size. Approx. Depth.. 

186 f t .  
48 
336 
1i48 
1131 
204 
113 
4 88 
1342 
1339 

Except i n  grain s i z e  most or  the  samples d i f f e r  l i t t l z  from 
the  a r en i t s s .  The i~igl lcr  proportion of czrhonate i n  sortlc c:?.ses 
rcduccd the  cohesion of the  gr?.ins but i n  o thers  m2.y produce 
a uniformly 1 ~ ~ 1 1  ccmcnted and non-porous rock. There i s  a 
tendency f o r  coarser l u t i t c s  or f i n e r  a r cn i t c s  t o  bz jointed 
but jointing appears t o  lessen n s  the  c l ,? .~  f r a c t i o n  i.ncronscs. 
Ge?:t.r?.lly the  l a rge r  the  cl2.y f r r c t i o n  the  d ~ r k e r  grey ;;ti3 
rock and the  higher the  carbonate coiltent tile l i g h t e r  thb 
rock i n  coiour except where fe r rous  carbonate prepoilderatzs. 

The quartz  f r a c t i o n  ~ o i ' l s i s t s  of veiy an,=ul,>.r grzins and 
increases inversely as the gra in  s i z e  s i z e  except i n  nore 
clay ejr l u t i t c s .  

Sample. Estimated Quar tz  Content. , 

30 
15 
Bainly non-detrinl 
;t?.inly non d e t r i t n l  

Plagioclase, raru  ~ o t a s h  f s l spa r ,  S i o t i t e ,  s c r t c i t e ,  
chlo'r.itc ni?d r a r e  o l i v ine  occur i n  i n n s t  s:?.mplcs. Tile ;:;or,o 
clayey va.r iet ic;  na tura l ly  contain much mica. 

It i s  of ten  vcry d i fYicul t  t o  d i s t ingu ish  the  cl%y froin the  
s i d c r i t i c  clay and other  carbonate f r ac t i ons .  Very approximate 
estimxtes of thz c?.rbonate contents e r e  : 

Samlc .  Estimated Czrbonote Content. 

1 5% 
70 including clay 
7 

l e s s  than i 
5 excluding vc in l c t s  
5 
5 

l e s s  than 5 
80 cnrbonatc and clay 
100 galcium carbon-tte with - dcvi t .  glassy shards. 

A s  i n  the  . x e n i t e s  the  carbonats i s  usus.llji conplex and 
e x i s t s  i n  a grnil~llnr clayey forrtl or minutely c rys t a l l i nc .  



I n  the  granular form there  i s  evidence t h a t  it xas dc?posited 
contemporaneov.sly with the d e t r i t u s  a s  a  p l a s t i c  p r ec ip i t a t e  
i n  the  form of f l occu l i .  Occasionally c a l c i t e  ve in l e t s  occur 
along jo in t  planes. Sanple RVi 2 i s  almost a  carbonate rock 
vrith a  f a i r l y  l a rge  clay f r a c t i o n  and sca t t e red  quar tz  grzins.  
Sazple RW 103 i s  a marl and RW 100 a pure limestone possibly of 
tuffaceous o r ig in  as  there  a r e  f a i n t  suggestions cf d e v i t r i f i e d  
glassy shards. 

Rocks composed mainly of fer rous  carbonate ( s i d e r i t e )  a r e  
very varied. I t  i s  c e r t a i n  t h a t  ferc rocks from rud i t e s  t o  
clays a r e  without soue progcrt ion of s i d e r i t e .  The following 
samples consis t  neinly of s i d e r i t e  i n  order of grain s i ze  of 
the s1iis.11 d c t ~ i t n l  f r z c t i o n  they contain : 

Sanple. Approx. Depth. Form of S ide r i t e .  

RIN 31 86 1 Equal s i d e r i t e  and clay 
with sca t tered  qunrtz  and 
rock grains.  

26 743 A s  above 
35 1118 A s  above 
32 94 0 Sphaeros ider i t lc  iron- 

stone 
Clay ironstone. 

The clayironstone i s  no-nal. An ana lys i s  of a  nodule 
i s ,  a s  f gllows : 4 

Gangue 17.3 
Alumina, e t c  . 6.1 
I ron  carbonate 65.6 
Calciuu carbonate 4.5 
Xagnesium carbonate 5.5 
Organic na t t e r ,  
~ o i s t u r e  e tc .  1.0 

The nixed s i l t y  o r sandy  s i d e r i t e  contains fer rous  carbonate 
e i t he r  a s  snz l l ,  i l l -de f ined  cryst:?ls or a s  i r r egu l a r ly  shaped 
f l o c c u l i  vihich ari. f ine ly  grcnulai- and r e t i c u l a t e ,  showing a 
f i n e  ne t~ lork  s t ruc tu re  of darker l i n e s  i n  the  brown nnss. I n  
carbonilceous rocks these  f l o c c u l i  nay coalesce i n t o  i r r egu l a r  
globosi: masses along the  bedding planes, o f ten  surrounded by 
woody t i s sue ,  suggesting an o r ig in  bet~leen layers  of or  i r i th in  
vegetable t i s sue .  These f l o c c u l i  can a l so  occur sca t t e red  
along the  bedding planes of the a ren i tes .  Sanple RiV 32, a  
dense black ironstone, i s  a beau t i fu l  example of sphaerosideri te ,  
containing perfec t  zoned sphcrul.it?s of s i d e r i t e .  Clearly t h s  
invasion of the s i d e r i t e  i n to  ri.1-enites i s ,  and s m e  nodules ar2, 
diagenetic;  soL?e of the  f l o c c u l i  a r e  deposited a s  such along 
with thc d e t r i t u s ,  possibly by n. co-precipi ta t ion  process and 
others ,  pa r t i cu lnr ly  the  globosz nrr ter ial  and spherulitc-s, a r e  
formed I n  s i t u  v ~ i t l ~ i c  the  s o i l  p rof i l c .  The r e t i c u l a t e  strv-C- 
t u r e  r.lay subs tan t ia te  a flocculous, p rec ip i t a ted  or ig in .  

W f f s  a r e  qu i t e  corx:lon but, of  cnurse, pa r t i cx la r ly  ' 

noticeable ?]hen occurring during thc  tran,c:uil coi~dit iol ls  of coal- 
sea:: deposition.Sauple RVI 111. from 1,412 f t .  i s  an excel lent  
example of 2 c r y s t a l  tu f f  occurring betiwen layers  of carbona- 
ceous shale.  Carbcnnceous s h d e  contnining sca t t e red  plagioclas  

4 Analysed. by 21.S.LV. Geological Brafich 29/12/52 Ref.3027, f o r  B2a. 



: c r y s t a l s  breaks o f f  sha rp ly  and is  replaced  by a li)" band of 
c r y s t a l  t u f f  which is p e r f e c t l y  graded upward from incoherent  
c r y s t a l s  t o  f i n e  ben ton i t i c  c lay .  Cementation may have been, 
prevented by t h e  impervious c l a y  s e a l  above and below. No ' 

quar tz  is present ,  nor  many accessory minerals.  About 25% 
c o n s i s t s  of p lagioc lase  euhedral,  cracked, embayed and s t a i n e d ,  
10% cons i s t s  of macerated woody mate r i a l  wi th  wol l  preserved 
c e l l u l a r  s t r u c t u r e  and 45% of f i n e  grained cher ty ,  angular  
rock fragments. The res idue  is  of c l a y  metc r i a l .  

A remarkable .rock from about 134214", sample RW 104, givos 
the  qppearmce of black, welded c r y s t a l l i n e  a s h  w i t h  i t s  upper 
sur faoe  p i t t e d  u l t h  c i r c u l a r  depressions 2-4 iW. diameter. 
It is  about 3 "  t h i c k ,  and has a cur ious  p i t t e d  f r a c t u r e  through- 
out. Under t h e  microscope t h e  groundmass 'is brownish and 
indeterminate.  The r e s t  o o n s i s t s  of i r r e g u l a r ,  o f t e n  deeply 
enbayod quar tz  fragments of shapes w h i  ch could not sunr ive  water  
t r a n s p o r t .  

Quartz g ra ins  showing extreme- i r r e g u l a r i t y .  

Corrcded and,enbayed p lagioc lase .  

N i y  of ' t h e s e  fragments a r e  completely sha t te rad .  Some p r i m r y  
c a l c i t e ;  micq and sm11 pieces of brownish wody  t i s s u e  a r e  
present . 

There i s  a  p r o b a b i l i t y  t h a t  t h o  f requent  f r e s h  p lag ioc lase  . 
found i n ' t h e  r u d i t e s  and n r e n i t e s  is  derived from pyroc las t i c  
ma te r i a l ,  r e t r anspor ted  by water. The c r y s t a l  t u f f  of Smuple 
111 must heve been dsposi ted from t h e  a i r .  The ashy rock of 
Sample 104 may be a  form of ignimbri te  deposited by a nuoe- 
ardente ,  ~ n d  t h e  s h a t t e r i n g  and su r face  v e s i c u l a t i o n  may have 
been caused by cool ing i n  shallow water;  the  ves iculae  a r e  
f i l l e d  wi th  laminated slmlo. The 9resence of woody t i s s u e  
seems t o  diepos? of any p o s s i b i l i t y  of i t s  being a s t r i n g e r  
from a  s i l l .  



The area  i s  too l imited end the  pet ro logical  inves t i sa t ion  
too sketchy t o  draw conclusions a s  t o  the  source of sediments 
and de ta i l ed  nature of deposition. A t  l e a s t  1,500 f t .  of 
sedinents (and probably over 3,000 f t  .) are  rennrkably s i~: i i la r ,  
appear t o  be deriver! from one najoi- source. The nearby 
Carboniferous suggests a l i ke ly  supply. Tlle f r e s h  f e l s p a r s  
suggist  t h a t  t r anspor t  may bavc bccn both rapid  and of no great  
dis tance and t h i s  i s  borne out by the  angulari ty of gr?.ins;'. 
there  i s  l i t t l e  evidence of n supply' of revlorkc-d sedinents.  
A proportion of d e t r i t a l  f raguents  i s  nlnost cer te in ly  of 
volcanic o ~ i g i n ,  redeposited i n  water or  d i s t r ibu tod  a s  a i rborn  
6ust  and ash. The high proportion of s i d e r i t e ,  l e n t i c u l a r i t y ,  
cross bedding, scour and f i l l ,  grey colollr and so on ere typ i ca l  
of normal coal deposition. The absence of massive s ea t  ea r ths  
and gannistcrs  a rc  v l~usual  f3atur::s but are,  of courst:, common 
t o  t h s  whole coa l l io ld .  The re le t ionsh ip  betviccn s i d e r i t e  and 
other  c a r b o n a t ~ s  which c x i s t  together i n  uneasy balance, i s  
a f a s c i n i ~ t i n g  source of speculation. The cvidencs broup&t t o  
l i g h t  bj boring does not  contr ibute  seriously t o  the  problem 
of nn autochthonous or  allochthonous o r ig in  of thc  teal nor t o  
the  prevai l ing c l imat ic  tenperaturc . 

The l en t i cu ln t i on  of coarser sediments i s  ag?' . l n  sccn 
throughout the  argi l laceous  deposi ts .  Apparently associated 
with t h i s  fea ture ,  and a l so  rvith tuffaceous clays and the 
presence of r c c r y s t a l l i s i n g  carbonate, i s  the  frc.:,uent occurr- 
ence o f ' an  i n t e r e s t i ng  ,variety of cone-in-cone s t ruc tu re .  
Cores hove consistentky brought, t o  l i g h t  this s t ruc tu re ,  not  
h i t he r to  described i n  d e t a i l ,  alv~ays associated with ben ton i t i c  
c lays  or shales and generally with clayironstone. It cons i s t s  
of t h in  calcareous bands up t o  1 f t .  thick,  of no g rea t  l n t e r a l  
extemt. The b?.nncls themselves conprisi: a s u c c e s s i ~ n  of minutely 
p l ica ted  veins and vc in lo t s  of c a l c i t e ,  o f ten  traversed by 
secondary veins.  The small p l i ca t i ons  inpr ison l e n t i c l e s  of 
clay. Both the clay 2nd c a l c i t e  !say be pa r t l y  , s i i le r i t i sed .  
The bands usuiilly r e s t  upon grey, blue-grey or vahitc bewionitic 
clxy or  shale and 2.re frequently surmounte~l 11y a b-nd of clay- 
ironstone. The plicntec! veins n?ay bc c o ~ t o r t e d  t o  such a 
deeree t h : ~ t  they form conical  s t ruc tu re s  ,md ];lay be associa.ted 
with slickensi'cling o r  apparent chat,ter-narks i n  tha clay (p l a t e s  
6 and 13.) 

This type of s truct i l re  m a y  have been re fe r red  t o  i n  a 
bc.rehole sunE; i n  1884 when 115 ins .  soapy clay shnle !;lith 
f i b r sus  calcareous veinsll 2nd 1'8 ins .  clay sh?.les, soapy, v r i t h  
irregu1:lr calcc?.reoou veins $11 t o  1$." thickfl were tlescribsd by 
David, %ern. Geol. Survey of N.S.i'j., Geology lJc.4, 1907, Page 
211. Thosc occurred i n  Tomcgo Measures i n  the  1.jaitland D i s t r i c t  
During the  Bureau Boring Progrsiniie i n  thc  Nencastle Re6:ion the 
phenonenon was noticed i n  severa l  bores, pa r t i cu la r ly  i n  the  
Buchannn Llaitlanrl Area, but alvi:.vs i n  Tomago sedir~;;.nts, rlever 
i n  the  Newcs.stle Staee. I t .  i s  qu i t e  possi51e l;ll~..t i t  i s  con- 
fined t o  the Tonago Stcgc and i f  so provides a v?.luable dia-  
gnostic fez ture .  Ths f a c t  t h a t  it i s  found i r l  a l nc s t  eve ry '  ' 

stag: of development may a l so  throw sorie l i g h t  or1 the grovl'th 
of cone-in-cone s t ructures .  I t  seems l ike ly  t h . t  the  condi- 
tioris necessary f o r  tile formation of thc i n i t i a l  p l i c - te  
s t ruc tu rcs  depend upon ~ninute  1en t i cu l :~ t i cn  of a l t e r n a t e  
s i d e r i t i c  n.nd (prob:lbly) ashy clay t h a t  becones c l t e r s d  t o  
t ientonit ic  clay i n  t ine .  Ths l e n t i c l e s  :>f s i d e r i t e  abovc and 
bclovr the  cl.ny l ayer  1iiee.L; f r o u  time t o  time forming nodes viNch 
a c t  a s  cent res  or c q r s ~ t ~ . l l i s n t i c i l  of tile s i d ~ ~ i t e .  Ths outward 
growth cf c r y s t c l l i n c  s i d e r i t e  w i l l  then i l ~ l . t ~ r a l l y  have n ccnical  



tendency ps  nodes f u r t h e r  and f u r t h e r  from t h e  c e n t r e  become 
incorpore ted ,  whi le  t h e  c l a y  l s n t i c l c s  a r e  i s o l a t a d  e n t i r e l y .  
It seems l i k e l y  that a t  en e a r l y  s t a g e  t h e  s i d e r i t t i  may become 
rep laced  by c a c i t e  which mey be e t  l e a s t  i n  p a r t  c o n t r i b u t e d  
from t h e  c ley.  S t ages  of deV~l0pIUGnt from s l i g h t  s i d e r i t i c  
p l i c s t i o n s  t o  e l a b o r a t e  c a l c i t e  cones have besn observed. The 
n c h a t t s r - m r k s l l  (See P l a t e  6 )  nay r e s u l t  from movement o f  t h e  
c l a y  as c r y s t a l l i s & t i o n  e l t ~ r s  t h e  volume, o r  t h o y  may bo merely 
small i S 0 1 2 t ~ d  l ~ n t i c l o s  of c l a y  which s imu la t e  " chc t t a r ing"  
( i  .e. movemept ) . The a s s o c i a t i o n  of s l i c k e n s i d i n g  doos , h o v r e v ~ ~  
s u b s t a ~ t i e t e  movement, probably of t h o  I f s t  i ck-s l ip t1  kind. It 
may be noted t h e t  beootonitic c lnys  ' a r e  found i n  which t h e  l e n t i c l  
boundaries a r e  coa t ed  wi th  secondary carbonate  ( 7 o n k e r i t o )  and 
t h i s  may supply an n l t e r n a t i v o  method of growth. 





SECTION 6 

6.1. REGIONAL GEOLOGY. 

The Permo-Triassic Basin of Central-Easterr: New South 
1,V.ales extends over an area of 16,000 sq. milos. I n  the  north 
the  l imits  of the  basin pass through IVewcastle, 3;l~iswellbrook 
and Gunnedah, the  wes.tei-n bound:.~ry near VJollondilly, Lithgovi, 

Kandos and Dubbo and the  southern l i m i t  near Nowra. Ifillthin 
t h i s  basin l i e  the  coal-measures of the  Northern Coal-field 
extending f ron  llewcastle, throu.gh Cessnock, north near U!uswell- 
brook t o  G~umedah. The Pnrne l l t s  Creek Area fortis pa r t  of 
the  iiCusrvellbrook-Singleton C o d  D i s t r i c t  of the Northern Coal- 
f i e l d  over which roclts of the  Tonago Stage of the  Upper Coal 
Mensures make an extensive outcrop. 

6.2. LOCAL GEOLOGY. 

While the uppermost i i m l t  of the  Tomago Stage has been 
pleced v c ~ j  a r b i t r a r i l y  i n  this d i s . t r i c t ,  the  lower l i m i t  t o  
the  Tonago Stage cnn be placed precise ly  end natura l ly .  Great 
uss: has been m.de of t h i s  bound.ry so t h a t  ivhere i t  was possible 
without undue inconvenience, E;Ei bores have gassed through 
t h i s  bounduy t o  assure a d e f i n i t e  cori-ela.cion. 

Between the s t r a t a  of the  Tonago S t~ .ge  and the  Mulbring 
Stage of the  Upper 1 ~ : r i n e  Ser ies  i s  found a varying thickness 
of s t r a t a  t r a n s - i t i ~ n d  i n  environment of deposi t ion from 
marine t o  freshi;.oter. Within the  Northern Prospect of Parnel l l  
Creek Area, bores 2S, 3s and 4s passod through these t r a n s i t i o n  
s t r a t n  t o  the  Idulbring Stage. Other BMR bores giving da ta  
on those t r a n s i t i o n  s t r a t a  a r c  Pa rne l l l s  Creek BKR 5 t o  10s 
inclusive,  12S, 17s and 223, and most f u l l y ,  the  Baysvinter 
BMR 1 Bore. 

The name suggested fo r  these t r a n s i t i o n  s t r a t a  i s  Bays- 
water S i l t s t o n e  e ' jause  a type sec t ion i s  provided by t h e  
Bayswater BlR 1 Bore, the re  k i n g  but Lh? s can t i e s t  surface 
ov.tcrop data. 



Ck. 



6.2.1. Bayswater S i l t s t o n e  and Contiguous S t r s t a .  

6.2.1.1. Type Section. 

The Bayswnter B!JR 1 Bore stopped 2.t a d~:pth of  1,500 f t .  
i n  blnck clsystone which can be follovred up~jai-ds .to a depth of 
1,258 f t .  i n t o  blnclr shale and grey t o  'cl?.ck, claystone .fie- 
qucrit1.y pyri t i ferou-s znd/or s i l iczous .  "iarine micro-fossi ls  
were col lec ted  fron Lhis roc!:-u~~it betvioen 1,258 f t .  cind 1,500 f t .  
and d e t e r ~ l n e d  by xiss I rene  Crespin (Api>sndix X i ) .  
Guantit ive fa~m?.l anzlys is  of this sectic:n vfas not  attempted 

. s ince  it '!!as not possible t o  f r e e  "iile t e s t s  from tile claystone; 
the  i;?icro-fossils ware o-7servaI~le only on broken surfaces.  
Yiii: three  f'orn~s i dcn t i f i cd  a r e  Amlodiscus rilulticinctus, c f .  . 
Basslere l la ,  and t:iodosaria scrocaldcnsis.  The rocks of t h i s  
sec t ion have an extrelncly uiliform grain-size ancl a r e  c lear ly  
the  ugjxmncist 242 f t .  of the  Bulbring S t q e  of the  Upi7i.r Marine 
Series .  

I:?.r~?ediately above a. depth of 1,250 f t .  i s  a grey s i l t s t o n e  
which exh ib i t s  a & i f f  ercnco of grain-siz? with the  u~lderly i i ~ g  
242 f t .  of clays!;oni. and shale. This f i r s t ;  occurrence above 
the fiulbring Stage claystone cf a rock-type with s i l t  grain- 
s ize ,  except f o r  any accidcnt2.1 cleposits such 2s c r y s t a l  t u f f s ,  
i s  regarded a s  the  termina ti.311 of a doninaiitly i:~.lari~le dsposi t ion 
and the  comence!.lent of dcposiiicjn unLer bracliish ccndi t iens  or  
the  ,r . l ternztim of cz r ine  ?.nd fr3shwater conditions. 

it i s  suggested t h a t  the formation separa"iiag t!:e upper 
l i m i t  of the  itlulbring Stage f ron the  1o:ier l i m i t  of the  Tomago 
Stage be ca l led  the  Daysv~ater S i l t s t one  a f t e r  . i t s  type bore. 
The i32yswater S i l t s t o ~ e  f i l l s  211 the  reqilirements of a s t r a t i -  
graphical un i t :  (a) the l.itliclogy, v iz .  greyvracke s i l t s t o n e  
and dark-grey clay stone, i s  uniform throughout, b o t l ~  ve r t i c a l l y  
and l a t e r a l l y ;  (b) i t s  upper and l o x r  l i m i t s  a r e  eas i ly  
recognized, being responsed t o  changcs i n  the  deposi t ional  
environment; (c) i t  i s  a riatural u n i t  and n o t  an a r b i t r a r i l y  
defined one. 

The maximum thickness i s  7013r1 i n  Days3drater BldR 1 Bore, 
minirmun tniclmess 1511011 i n  I ' a rnel l t s  Creek E)Ib:R 2s. 

The type core s e c t i o i ~  of tho Bays:vster s i l t s t o n e  i s  kept  
by the  Jo in t  Ccal 8 0 2 ~ d ,  C C S S ~ I O C ~ .  

e.2.L.2. Other Sections. 

The Hay swatcr S i l t s t one  i n  ~rr 'ne l l l s  Creelr BMR 3S i s  5011111 
thiclr 2nd i s  d i r e c t l y  ovcr la ln  by cn cdgcl;?ise conglo~uertlte of 
c lays to i~c  and s i l 'mtone fr?gnents i n  a sandstone matrix. I n  
t h i s  bore a t  il depth of 5811711, i . e .  8018.$fl below the  base of the  
Ba;rsxnter S i l t s tone ,  i s  recorded a distorted i n t e r n a l  cas t  of 
a lamellibranch with both valves p n t l y  przserved (p l a t e  5) ; 
F.'!!. Booker expressed the  opinion t ha t  t h i s  s h e l l  i s  ,As t a r t i l a  
sp. indet.  

6.2.2. The Pa rne l l l s  Creek Sandstone Member. 

The greywacke sai1dston.c overlying tha B2.ysvrateiS S i l t s t o n e  
represents  - c l e l  the iriception of a fresh-!*later environment 
which proceeded t o  give 3 rhythmic d e p o s i t i o ? ~  of grcyv~acke 
scndstonc and co3.1 s ea i s  \vitl? rciizor s i l t s t o n e  and claystone o r '  
shiile deposi ts .  Because of t i i i s  rhythmic sedimentation i t  i s  



considered t h a t  each at' tile s::nc'is::ono i:nd coal  u n i t s  ?.re 
F *  members of ti13 on2 fo-lnation. i.11~ i 0 ~ e s . t  L:E?;I:>~~.. of t h i s  

closely-knit  :~sscciatic.il of rocks i s  the  Pa2i?c:.llls Creelt 
S:~nc?.stone, s~-~lr.::iec'l : ~ f t e r  the  :ir822 ovnr r,ihich i t  hns been 
thoroughly 3srz.rfiined. ),otli ox .the surfxte  2nd sub-surf i~.ce. 
Core$. completo szc t ions  of this u n i t  were obtained from 

P, " PaTne l l l s  Crezk 3MR Bores 29, .tG, 5s; BS, (0, 06, :I.OS, 175, 
19s 2nd 22s clnc! fi?jss?.?.Ler B?iR .'" corscl :v~rti:>.l socti:)n.s from 
Ps?ne l l l s  Creelc 9J 2nd 1.26. 

The ma::!:inmm 'iil.iciness of i B F 1 O "  i s  r.scordt:iL f r o 3  lisrjrs!!iater 
3ZR :1 ;r.nd ii~iniiilui;~ of 571418 f rox Pa rns l l l s  Creek 3MS. 22s. P Tile 
hlgilcst irec;ux-lcy of t,h.ic:l;?ess i n  P?.i?nnll~s.  Creek 12reLa l i e s  
betveen 801 t o  901. The mniin roc11-type i s  a f i n e  t o  coarse- 
grained grey:ix.cke s;?nr?s.;:o~ie :;:lth cement uzrinly 2-.rgillaceous, 
i n  pa r t s  calci i t ic  o r  sicl.sritic. Carbonac::ous detrl . tus i s  vcty 
profuse aild Li:'.ten helps i;o rlcli o~1.i: th.2 claoss-bcdilin;: and 
scour-and-fil l  structures v::i~j.ch cin.arnctr~?ise tilis Sesd. S i l t -  
stone ?,ild cl?.ystone l:?nses, Cizste!~~s ;md minor slumping ?:re 
other  typici?.l fca-i;:ir.:..s of t h i s  r;i~rqber. Descriptions of t h e  
rock-type i n  t h i s  i?lza:~er n:y ?:o found L11 Sect!-on 5 .3  an? i n  
the: re levaat  i~orc logs .  

Tl.ic upper 1b;;lii; oi: tili3 bed i s  ttilc 'tci-rn:inc?.tloil 04' ~ 2 n d -  
stone a s  thc: 6.omiaant ?.-ock-type mi! thc comn?nctment c!f s i l t -  
stone, cl;:.ys!;one or  shr!.le or  a co:il sc!::.m (r!hich j.i? the  Pa rnc l l l s  
Crcelr Art:n i s  Sar?e.ti;ls 3s-ril). Pc r t  of h e  P a r n c l l l s  Creels 
S~nds tone  ?:crn:~cr czn SC correlz.tcd 1:qith ti12 Sal twater  Crczk 
SnnCs tonc (Foskc.tt, l.952) . n lhe  desc r ip t ion  of the  Pc rne l i  1s 
Creelr ,S:~.ndstoni Jilcnbcr ::.nd tile o~orlyin!:  B:lrrsttls Sea::; inilic:ltcs 
A 1,11c ? .  geiieral rl~y'ihnic i3 :? t t~rn  c!il:i.cn i s  repc;:!tcc! ::rith li t t l c  
modification t : ~ r o u g h o ~ ~ t  211 t h e  sccfions recorded f ron Pa rna l l t s  
Cr.ecB kores . . 

6 . .  E a r r e t t f s  Scan. 

Tliroughou'c Pni-ncl i~: :  Crei,k Area Sr?.rrett 1s Sc;:m i s  the ?. f ii-st coal  s23.3 i'ouni; nL)o'lrc t!.ic b:is.: 01 tllc Tor~r:go St:.rge. \?Jj.t;iin 
i;he Northern Pros;)cct 4;::is sGan i.s const;?nt i n  thiclcoess, se:m 
con?o::j.tian, coc~l  -t>-pti: ?>i!.iL ~LI::!..!L~'~Y v 7 ;.inlld s.Lr:rLig~:~~piiic ~ ~ o s i t i i  

Fosiri;..tt ((2) sl?e;;..t 3, 3.253) shoris the  outcrops of !3arrt:tt 1s 

,?nd Ar t i e l s  Se;:.riis i n  tile ( J . C . ~ . )  P ikcls  Gully Ari'n alrl 1;ho 
outcrop of t!.is LidGell :;i;.an drznn n s  Tar' south as  the  south-sast 
corner of F'ortior 54, Pz;:isll ccl >101!?ic?.: L : t~ i c l~  i s  within th:: noi.tl1- 
ea s t  p a r t  of the Aorthsrn Prospect of P a r n e l l l s  Crcak A r m .  
~h;, outcx0ps of 'l;lis 11,; ,. -c:i.ll 7 , Sea;:: s!io:m i n  Pos!:e.ctls repor t  anc? 
theso 8ecore.s shov: a rcnaris;:bla pro;iirxit y .  From t h i s  i t  soems 
ceat?.in t h a t  t h o . 5 ~  Records a?e i n  f u l l  accord n i t h  Foskctt  i n  
so f n r  as  recogr~i,i;lo~.l of t1-1:~ L iCi l ; . l l  Senin i s  concerncc!. S imi lar ly  
both agres on the  rccognit icn an?. n?.uing cf the  lones t  coel  Sean 
(B:-.rrettts) Fnich i s  the  only scam :mderlying the  Liddell  Semi 
i n  tho area. Thus the claim t h a t  S a r r e t t  1s Se;m i s  tho lones t  
se21:1 of the  Ton:.>.so S t n ~ e  i.3 ihz  Parr iel l ls  Creek Area i s  ~ ! ; , l e l l  

substnntiat?d.  

3ooker ant': i~deison ((1.) 1.951) ;~;?.mecl s r i~u~bci: of saiz2stone 
me-bcrs of tho l'onrgo St::.ge, a.;,plyi~?~; tbs propcr noiul of the  nzmo 
of i;i?e ::oal sanlc un;.erly irig t k  s?iilc!s tone i xn ' i~s r .  i~ccorc!ingly . 
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t h e  sandstone s t r a t z . o v e i - l y i n g  E a r r e t t l s  Sean hava been c a l l e d  
t h e  Bar rc - t t t s  Sancistane. The nomenclature of Eaoker and 
Adamson ( 5 )  impl ies  t h e  s t a t u s  of fo rmat ion  f o r  s t r ? . t a  which, 
a s  sugge:;.ted abovi., mcxy ?be  consi&erec' bu t  inenbcrs of t h e  one 
formction,  and i f  so  b e t t e r  r e f e r r e d  t o  a s  t h e  B a r i ~ e t t ~ s  Sand- 
s tone  Xanber. These s t r a t a  a r c  e s s e n t i a l l y  t h e  sane as those  
of t h e  P n m e l l  1 s  Creek !!Lamber. 

6.2.5. The L i d d e l l  Seam. 

V!ith.in t h e  Northern Prospec t  t'nree bores ,  IS, 2s and 3s 
pene t r a t ed  t h e  L i d d e l l  Se:!.r.. s p l i t s ;  3s bored through t h e  lovier 
s p l i t  only. 

I n  
o e s s  of  
223 '7". 

1s t h c  Liddel.1 Scan i s  found t o  have an  nggregete  t h i c k  
1611" over ail i n t e r v a l  of 54110o f r o n  t h e  d ~ p t h s  16819n t o  
Throv.ghont t h i s  i i l t s ' v ~ l  t he  maximun t i l i cknass  of! s t r a t a  

colnpietely f r s e  fro13 c m 1  i s  241311. Doptlzs of c o a l  i n  t h i s  
s e c t i o ~ l  ' a rc  : ! 

Depths of Coal ,  Bore IS. 

The sepaxti<!n (1; t h e  'two s p l i t s  i n c r e a s s s  t o  t h e  south,  
where i n  2S, t h e  Lid@.ell  Secl;?! has  ?.il aggreg' l te  t h i ckness  of 
1 3 f l O I !  ovsr an  i l l t c r v a l  of 71l01 vi i t l l  inaxiiilun thickn:3ss of: 
s t r a t a  frec:  of coa l  i r l  t h i s  i n t e r v a l  33991'. D e t c i l  of c ~ l  
pcsi-Lions :~nd t l ~ i c ! ~ ~ ~ e s s  i s  : 



Depth of Coal. Bore 2s. 

I t  i s  apparent from the  f lgdres  quoted above, t h a t  r~iilost of 
the  coal  i s  grouped i n t o  what have been ca l l ed  the  Ujjner and the  
Lowe? S lit. The thickness of the  Upper S p l i t  i n  i3!U 1 S  
( ~ 1 3 3  2Sy  i s  81917 (714") m d  the  I,oi7jer S p l i t  6'511 (61911). The 
Lovier S p l i t  i n  3s i s  5 f ~ I f f  thick.  

. It i s  c lea r  t h a t  these individual  coal  beds. a r e  a l l  pa r t  
of one cox1 seam, f o r  ~ v l ~ i l e  the  s t r c t a  between the  Upper s p l i t  
and the  Lower S p l i t  a re  crowded with t h i n  coal  bands, the i 

s t r a t a  ebove the  Upper S p l i t  and below the  Lower S p l i t  a re  f r e e  
from any sv-ch bnilds, the  next encountered coal  being a d iScrc te  
coal  scam. 

W.E. Foskett ((2) 1.952) t raced the  s p l i t t i n g  of the upper 
sect ion of the  seam along the  s t r i k e  from Ne~:dell as f a r  south 
a s  Portion 53, Parish o f  IIo~wicl:, which i s  within tne  Northern 
Prospect.. The da ta  provided by the  pcrcussiofi bores of the  
3 .  (especia l ly  33B and 343) i n  Port ions 84 and 53,  apish 
Homick, agree exactly with the  da ta  of these  Records concGrning 
the  Liddell  Seam s p l i t s .  

The s t ra t? .  found between the  s p l i t s  consis t  of varying 
amounts of grey!\??.cke smdstone, s i l t s t o n e  nnd shale or  clqy stone. 

6.2.6. The Liddel l  Sandstone !:ember. 

This i s  Bnol~~n i n  the bores 1s and 2s only a n d . i s  extre- , 

mcly var iable  i n  thickness.  In 1s the  g rea tes t  tilicknesi of' 
sandstone bands found above 'the Liddell  Seam and below A r t i ?  1 s 
Sear11 i s  511031I nnd aggregate thickness over tliis i n t e r v a 1 : i s  



10110~11, whereas i n  2S o.:ier t h e  same s t r a t i g r n p h i c a l  i n t e r v a l  
t h e  t!licl:est band i n  281511 2.nd t h e  aggrega te  t h i cF~1ess  of 
sandstone i s  3510n. 1S 2nd ZS a r e  about  2,000 f t .  a p a r t .  
S i l t s ' t o n e  i s  tile o t h e r  p r i l ~ c i p a l  c o n s t i t u e n t  of t h i s  member. 

BlaR :LS and 2S a r e  aga in  t h e  only h o l e s  g iv ing  in format ion  
about t h i s  seam. However, just t o  tilo sou th  i n  t h e  C e n t r a l  
Prospec t  t h e r e  i s  considc-rnbly more information a v a i l a b l e .  
I n  t n e  Cen t r a l  Prospec t  t h e  seam i s  u s u a l l y  t h i c k e r  t h a n  / 
twelve f e z t  and coiz1rnonly c o n t 2 j . n ~  many rock bands. A s  t h i s  
seam i s  t r a c c d  t o  t h e  n o r t h  i n t o  t h e  Northern Prospec t  i t l i s  
seen t o  d i v i d e  i n t o  two d i s c r e t e  s p l i t s ,  c a l l e d  t h e  UpperySpli t  
and t h e  Loner Sp l i ' t  of  A r t i e f s  Seam. The t l i i c b l e s s  of t h e  
Upper S p l i t  i n  1S (25) i s  5 1411 (7 1211) and t h e  Lower S p l i t ;  'i"07l 

8,911). Thus t h e  aggrega te  t h i ckness  i n  1.S (2s)  i s  121411 
I ) .  These nggreg l to s  a r e  comparable i u i t l i  t hose  o i  t h e  
same seani u n s p l i t  -Lo 'the sou th  i n  t h e  C c n t r a l  Prospect .  There 
i s  no record. of  any c o a l  b m d s  o c c ~ l r r i n g  v ~ i t h i n  t h e  i n t e r v a l  
bet~ween t h e  U:;)per and Lower S p l i t s .  S i l t s t o n e  and c l ays tone  
a r e  t h e  main rock-Ojpes i n  t h i s  in.tsrva.1. 

1x2. 2S t h e r e  a r e  132121' of rock (mainly greywacke sandstone) 
over ly ing  t h e  top of t b e  Upper S p l i t ;  a p a r t  from 1 1 1 '  of snu t  
and b r i g h t  c o a l  a t  a  dep th  of 311 th i s  p a r t  of t h e  s e c t i o n  
i s  f r e e  f r o x  co :~ l .  Thus e i t h e r  t h e  I- ' ikefs Gu1l.y Sean i s  . n o t  
developed i n  t h i s  a r e a  o r  t h e  Upper S p l i t  i s  continuou:: t o  t h e  
n o r t h  w i th  t h e  Pi l re ls  Gully S e m .  

6.3. STRUCTURAL GEOLOGY 

Cor~~parison between 'the thicl .messes of rock-uni t s  recorded 
froin P a r n e l l l s  Creek bores  :md thc: Baysivater BiviR I Bore ]?&veal 
a f : i s t e r  r a t e  of d e p o s i t i o n  i n  t h e  Baysiriater Area. Tlle slow 
d e p o s i t i o n  r a t e  i n  t h e  Parne l l . l s  Creek Area may haire been :  
caused by con'tenpor;?.neous u p r i s i n g  of t h e  M u s ~ ~ ~ ~ ~ ~ b r o o ~ ~  Do+, s o  
g iv ing  a  condensat ion oi t h e  s t r a t i g r z p h i c a l  s e c t i o n .  

Subsaqueilt s t r u c t u r e s  h:?ve n o t  .been observed i n  t h e  
1.Jortliern Prospect .  F?u l t ing  i s  absen t .  )lo avidence of igneous 
a c t i v i t y  ! N ~ S  observed. 

(1) Booker, F.W. and Adarnson C.L. P351 C o r r e l a t i o n  of Coal 
Seams a t  Ravensnorth 
nnd L idde l l .  Depnrtment 
of .',Line s . 

(2) Condon, %A. 3.951. D e s c r i p t i v e  Bnmenclnture 
of t n e  Sedimentary Rocks 
(Bur. $Kin. ~ e s . )  

Geology of t h e  ~ a v e n s -  
xor th-Lidde l l  Area 
(unpublished fieport) .  
A. I .  (Nevrczstle 2nd 
D i s t r i c t   ranch) @por t .  



(4) Glaessiler, Raggatti Teicilert, 
Thomas, 3.948. S t ra t ig raph ica l  Nomencln- 

t u r e  i n  Austral ia!  Aust. 
Jour. Sci .  Vol.IIiNo. 1 

Permain Strat igraphy,  
Singlcton-~v~us~vell'oroolc 
D i s t r i c t ,  (~npubl ished 
Report, Department of 
I n t e r i o r ) .  . 



SECTION 7 

DRILLING METHODS. 

'Dr i l l i ng  i n  N. Prospect was of Scout and Test and Define 
type. Scout boring was ca r r ied  out by r i g s  and crews owned 
and operated by t h e  Bureau of  Mineral Resources, ~vh i l e  Test 
and Define bor i fg  was conducted by t h e  contraotors  (Pac i f i c  
Boring Company). 

Four Scout Bores 'and eighteen Test and ~ e f i n e  Bores were 
bored i n  the Prospect. In the  case of Scout Bores continuous 
coring was applied,  while Test and Defino Bores were?,part ly 
cored. Depth of t h e  Scout Bores was between 220 f t ,  . t o  300 f t .  
while Test a i d  Define Bores were between 45 f't. 3 ins .  and 
105 ft. deep. For t h e  above two reasons f i g u r ~ s  f o r  the  
overa l l  r o t e  of d r i l l i n g  given i n  the  foliowing t a b l e s  a r e  
not comparable. 

Operations by the  Bureau Were ca r r ied  on t h e e  8-hour 
s h i f t s  per  day, while the contrac tor ' s  crews worked one "long- 
hours" s h i f t  (8-15 hours) per  day (average 119 hours) .  

The'Bureau's d r i l l i n g  w a s  ctlrried out between 25.3.1952 
and 29.5.1952 and tlie contrac tor ' s  d r i l l i n g  was done from 
20.7.1952 t o  30.8.1952 (mostly i n  ra iny weather).  

Movement of r i g s  and equipment from loca t ion  t o  locat ion 
was.well under one mile on t h e  average f o r  both Bureau and 
Contractor. Water supply was obtained on the  spot  by the 
contractors  while the Bureau had t o  ca r ry  .water f r o m  a  distance 
of about t h r e e  miles. An i n t s r e s t i n g  f ea tu re  of the  contractor 's  
organisat ion was t h a t  crews and d r i l l i n g  supervisor  l i ved  on t h e ,  
locat ion.  

7.2. DRILLING EQUIPhlSET\TT. 

Fai l ing  1500 and 750 r i g s  were used by the  Bureau; a Fai l ing  
750 and a Ruston-Bucyrus with ro t a ry  attachments were used by 
contractor .  The ro t a ry  attachment of t h e  Bucy.rus r i g  was 
designed by Mr. T.S. Bie lski  of ' P a c i f i c  Boring Company and 
manufactured i n  New South Wales. Although much slower than . 
tho Fai l ing ,  t h i s  combination r i g  was qu i t e  su i t ab l e  f o r  coring, 
and t h e ' c o r e  recoveries  thus obtained were just  as good. 



RIGS; The following a r e  t h e  main f ea tu re s  of Fa i l ing  
Rigs a 

Fai l ing  1500. 

1. .Rated capaci ty:  1500 ft.  using 2 9  d r i l l  pipe 

2. Mast : 38"ft. clearance above ground. Capacitj 
40,000 l b s .  t o t a l  gross  load. Raised 
and lowered by two double a c t i n g  hydrau- 
l i c  cyl inders  wi th  s a f e t y  checks. 

3. Drillhead: ~ b t a r ~  type wi th  30 inch s t roke  hydraull 
food, 3 'speeds forward and high speed i r  
reverse. 

4. Draw VJorks : S p i r a l  cut  bevel gears  and r o l l e r  chain 
dr ive ,  m&Fmum s ing l e  l i n e  pu l l  bore dm 
15,000 1bS. 

5. Mud Pump: Gardner-Denver FG-FXG x 6" duplex 
reciprocating type power pump. 

6. Prime Mover: Truck '2Q ton  Diesel engine wi th '  approxi- 
mately 250 cu, in .  dinplacement. 

7 .  Pull-Down : Autonotic, hydraul ica l ly  operated. 

Fai l ing  750. 

1. Rated capaci ty:  750 ft. 

2. Mast: 26 f t .  clearance above ground 

3. Drillhead: As f o r  Fa i l i ng  1500 

4. Draw Works: Double r o l l e r  chain d r ive ,  maximum sing 
l i n e  pu l l  bore drum 5,400 l b s .  1 

5. Nud Pump: Fa i l ing  duplex 4&" x 5" reciprocat ing t y  
power s lu sh  pump with individual  pot typ  
velve chambers. 

6. Prino Mover: Truck, l+ t o n D i e s s l  engine. 

7.3.1. Bureau of Mineral Resources. 

(a)  D r i l l  Pipe. 

2p" F a i l i x  Exploration D r i l l  Pipe of 10 ft . lengths and 
5.81 l b s .  / f t .  (with t a s t  j o i n t s )  weight. 

Hughes, Reed end Edeco 59" and s o f t  formation rock b i t s  
were used t o  penet?ate,upper 12 - 15  ft. before running i n  
wi th  a core barre l .  



( c )  Core Barre l :  

F a i l i n g  double tube ,  bottom discharge  swivel  type  co re  
ba r re l  3f '10  f t  . l e n g t h  wes used. ' 0.d. of o u t e r  tube  is 

4 atid i.d. of i n n e r  tube  is 2g1'. S i z e  of c o r e  cut  is 
3 16". The swivelh6ad nllows the  i n n e r  t u b e  t o  remain 
s t a t i o n a r y  over  t h e  core.  This  type of co re  b a r r e l  is  
s p e c i a l l y  designed f o r  co r ing  s o f t  format ions ;  poss ib l e  
washing away of co re  before  it e n t e r s  t h e  i n n e r  tube is 
g r e a t l y  minimised. 

( d )  Core B i t s .  

B10.nks (Type A )  mcnufactured l o c a l l y  were used and i n s e r t e d  
wi th  ''Barium" chips .  These b i t s  cut  3-15/16" hole  and. 
2-3/16" core ;  t hey  hzve 6 v e r t i c e l  watercourses  of 5/15" 
d i m e t e r  on t h e  circumference. These b i t s  were found 
q u i t e  s a t i s f a c t o r y  f o r  co r ing  coa l  a s  we l l  as reasonabl  
hard sediments. Their  l i f e  span was much'lowcr t h a n  t a t  
of diamond b i t s  but  t h e y  were nuch cheaper. 

x 
(8 )  Conductor Box. 

A 12-gauge i r o n  shee t  conductor pipe 6" diameter a d  3 f t  . 
long w i t H  a t t ached  f ine ,mesh  sc reen  f o r  c o l l e c t i n g  c u t t i n g s  
was used. 

(f ) D r i l l i n g  Fluid.  

Light weight ben ton i t e  t y p e  d r i l l i n g  mud was used. V i s -  
c o s i t y  and ge l - s t r eng th  were c o n t r o l l e d  by add i t ions  of 
water  and ben ton i t e  a s  required.  Sand was p r e c i p i t a t e d  
along t h e  mud d i t c h  m d  i n  s e t t l i n g  p i t  s o  t h a t  c i r c u l a t i o n  
p i t  was kept f r e e  of sand a s  much es poss ib l e .  Mud d i t c h e s  
and p i t s  were dug i n  t h e  ground. 

7.3.2. P a c i f i c  Boring Company. 

( a )  D r i l l  Pipe. Same as  Bureau. 

( b )  Rock B i t s .  

Reed 42" rock b i t s  an6 4%" two way drag b i t  were used t o  
d r i l l  non-coal sediments before  running i n  w i t h  t h e  core  
ba r re l .  

( c )  Core Bar re l  and Core B i t s .  

A M i n d r i l l  double-tube, b 0 t t . m  d i scha rge  mud b a r r e l  was 
redesigned and adapted by M r .  T. B i e l s k i  of P a c i f i c  Boring 
Company, t h e  t o p  h a l f  of which c o n s i s t s  of t h e  o r i g i n a l  ' 

Mind.rill  type and t h e  lower p a r t  of M r .  B i e l s k i t s  dosign. 
The adap ta t ions  inc lude  (1) a p res su re  r o l i e f  va lve  t o  l e t  
ou t  compressed f l u i d  i n  t h e  upper po r t ion  o f  the, Carrel .  
( 2 ) '  A cons iderably  shortened d i s t a n c e  between the  lower 
edge of t h e  i n n e r  tube and t h e  f a c e  of t h e  b i t .  This 
d i s t m c e  i s  9'' a s  aga ins t  3-$" i n  t h e  or ig inr i l  b a r r e l .  The 
advantage of t h i s  f e a t u r e  i s  t h a t  t he  l e n g t h  of contac t  .of 
c o r e  w i t h  c i r c u l a t i n g  f l u i d  is  g r e a t l y  minimised, which i s  
of extrexe importance vihile c o r i n g  s o f t  and b r i t t l e  formati01 
such a s  coa l .  3 Again i n  o r d e r  t o  prevent washing away 



of b r i t t l e  and s o f t  c o r e  by c i r c u l a t i n g  f l u i d  d i scharge  
ho le s  were d e v i a t e d  from v e r t i c a l  and away f r o m  t h o  coro 
t o  throw t h e  mud t o  t h e  outszde edge of t h e  b i t  fece .  
( 4 )  A r i bbed  s t a b i l i z e r  of s p e c i e l  h s rd  s t e e l  is  inc luded  
i n  t o p  p o r t i o n  of t h e  b a r r e l ;  a  c o n v e n t i l n a l  reamer-shel l  
may be r ep l aced  by a similar s t a b i l i z e r  i n  t he  lowcjr p a r t  of 
t h e  b a r r e l .  

The above ( rodes igned)  c o r e  S e r r e l  is  usad i n  conjunc t ion  
w i t h  t h e  bottom d i s c h e r g e  nXlintungql coro  b i t  of M r .  B i e l s k i f :  
design.  This b i t  c u t s  a  Sfl co ro ;  i t s  s e t u p  is o f  about 
7 3  c a r a t s .  It has 8 f l u i d - d i s c h a r g e  h o l e s  of 5/16" d i a -  . 

meter a t  80' o f f  h o r i z o n t d .  It may be of some i n t e r e s t  . 
h e r e  t o  mention that t h e  first b i t  d i d  1,000 f%. i n  shLale, 
sandstone and c o a l  and some s i d e r i t e  bands. When r e tu rned  
t o  M i n d r i l l  Company f o r  r a s e t t i n g  8. se lvage  of 57.55 c a r e t s  
was e f fec tod .  A t  t h e  c u r r o n t  p r i c e  of 45s. Od. p s r  c a r a t  
t ho  c o s t  per foo t  ( i nc lud ing  a s e t t i n g  charge af' 28.15. 6 )  
was 10.4 pence. 

( d )  Conductor Box and D r i l l i n g  F lu id .  

Conductor box i n  con junc t ion  w i t h  f a b r i c a t e d  ( g a l v ~ n i s e d  
i r o n  of 10  gnuge) d r i l l i n g  f l u i d  d i t c h e s  T~?ero used. These 
d i t c h e s  h ~ v e  b a f f l e  p l a t e s  spncod ' e t  equhl intervals a t  a 
60' ang le  and half way up t h e  he igh t  of t h e  d i t c h .  They 
can bo joined t o  g i v e  any d e s i r e d  l e n g t h  and a r e  very  
e f f s c t i v e  ir ,  t h e  p r e c i p i t a t i n g  of c u t t f n g s  and sand;  t h e i r  
use r e q u i r e s  d igg ing  o f  t h e  s u c t i o n  ,it only.  

D r i l l i n g  f l u i d  used was m i n l y  wate r ;  however, a  c e r t a i n  
amount of  mud Was mado from t h e  d i s i n t e r g r s t e d  s h a l o s ,  
c l a y s t ~ n e s  e t c .  dur ing d r i l l i n g .  



7.3 RESULTS OF B.M.R. SCOUT BOARING. 

The following t a b l e s  s m 8 r i s e  r e s u l t s  obtainod by 
Bureau of Mineral Resources and Pac i f i c  Boring Compfiny. 

3 

!2c1~ 1 22. o 112 4 , 2.7 8 i 1 1 i 93.io 1 1.85 

. , i j i I 
1 

REMARKS. 

Term l fDr i l l ingn includes both Dr i l l ing  ' end Coring 

"Overallv necns t h a t  a p i r t  from t i n s  of  a c t u a l  
d r i l l i n g  t h e  following i t b n s  were included. 

( a )  Moving bctween l o c e t i o n s  (lsss t h a n  1 mile)  

( b )  Rigging up 

( c )  Digging of mudpits and d i t c h e s  

( d )  'plugging of bores on completion. 

( E )  Pu l l ing  out of cosing 

(f) Fishing. 

( g )  Combatting l o s s  of c i r c u l a t i o n .  

- . I ---.: 
I I i 

Bore No. I Rig 1 Depth - 1  ~ r i 1 l a d . i  Cored i No. o f !  Ovaroll Ovcrall  

I i R  i . i n s  .' Ft.  i n s  ./ 3%. ins .  
I sepms. i Core D r i l l i n g .  

Coal C O P ? -  ! Rate of 

Creek I I 

i 

I 
B.M.R. 1 ~ /  Fa i l ing  307 10  I 

.Ft. / hr .  

1.38 

! I I 

I I 
I 

Recov~ry  I % 
I 

P a r n e l l T s  
Creek 

B.M.R. 2S 
P & r n e l l f s  

! I I 
I 
I 

! 

- 

12  6  

4 

--.-. 

307 1 0  

I 

487 6 

93.60 

2  
Creek 1 750 

B.8.R. 3 ~ 1  ~ a i l i n g !  
Pa rne l l ' s l  750 1411 0 

1500 

I 
I 
I 16 0  1395 O 

92.96 1 1.29 
Fa i l ing  
1500 & 5CO. 0  

I i 
1 

I 
1 100 .OO 1.51 



7.4 TEST AWD DEFINE BOIiING AT PPARNELIffS CREEK (PACIFIC BORING CO. 

Rig I D e p t h  r i l e d  Cored 
I 

1 No. o f  Overall  Overall  
I : Ft. i n s .  j Ft. ins., 2%. ins., Coal . Coel i Rate of 

I 
I i D r i l l i n g '  

i ! Recovsry i Ft. / hr. 
I 

i 
B.M.R. 1T 

i 
I 1 i 

I ! 
~B.N.R. 9 ~ /  F 1 I 

750 68 0 I 31 0 1 37 0 / No coa l  1 1.66 

j 

i T h e  data  
I 0 i 21 

' n o t .  dvai l -  
750 I 60 

I 
199.00 oblo. 

B.N.R. j 45 3 ! 25 0 1 20 3 
I I 

, , 

1B.I .R .  5T 

" I B.M.R. 6T 

1 : 80.32 1 - 
I 

750 F 

I ! 

88 0 1 4 2  0 1 4 6  0 

! I 
I 

1 
i 
i 98.20 

i 
2.44 

1 7 5  4 1 2 1  o j 54 4 mcy .  
! 

1 i 99.55 2.36 



GLOSSARY. 

ANALYSIS a proximate nnaly si.s (see qua l i ty )  unless  othervri se  
s ta ted .  The only s?.mples subjected t o  other  than prcxin:ate 
analyses were Grsy-King Carbonization determinations (See' 
Sect ion 4).  

AREA with c a p i t a l  A r e f e r s  t o  an a r b i t r a r i l y  defined area 
se lec ted  a s  a !!{orking un i t .  I f  divided t h e  d iv i s ions  a r e  
ca l l ed  sub-Areas. 

BANDS see Mineral Bands. 

BEARINGS given f u l l  c i r c l e  i n  degrefs T. A l l  borcholes a r e  
given a loca t ion  by bbcring and dista.nce from r? proni11ent;land 
d iv i s ion  f ea tu re  such a s  a fence corner post .  See North, 
Bearings a r e  taken off the  lnap compiled from Plane Table Sneets 
(p l a t s  I) . . 

BOREHOLE any d r i l l e d  hole. A l l  B ~ ~ r e a u l s  and Bureeu contrac tors '  
boreholes d r i l l e d  lry rotary tu rn tab le  clethods. S t a t e  Kines 
Department and Jo in t  Coal Board boreholes laayhzvc been d r i l l e d .  
'by other mcthocls. Some percussion holes d r i l l e d  f o r  exPbri- 
mental purposes. The word %velln i s  not  used here. 

BORE LOCATIOIq the  pos i t ion  of a borehole during and z f t e r  
d r i l l i n g .  See Belring, Boresi te .  

BORELOG the  log of descr ip t ive  geological infornat ion f o ~  
each borehole (see Aapcndix IX). 

BORESITE t h e  locotioll  on the  ground s u r f ~ c e  of n borehole 
before d r i l l i n g  i .e.  r<,adj. locuted f o r  d r i l l i n g .  See Bote 
Location. 

CLEAT used i n  acccpted seilse of minute joint ing p e c u l i a r ' t o  
coal. 

COAL unless  otherwise speci f ied  r e f a r s  t o  ~lgeological" coal  
and never t o  coal  and x ine ra l  bznds. No nt tenpt  i s  nadej t o  
designate d i f f e r e n t  varLaies of the  bitu~ilinous coal  quantita- 
t ive ly  or pstrographica:Llj.. A l l  descr ip t ions  a re  l i t i lo logical .  ' 



COBVERSION FACTORS two i n  conncln use t o  convert coal  volume 
t o  rmss a s  an expression of underground rcsarves  a re  .(1) cubic 

.yard = 1 long ton. This assumes n Sulk densitjr of about 1.33 
f o r  co2l or  1,613 tons per acre  foot.  (2) 1,500 tons = 1 acre  
foot .  This assumes 1 cubic ycrd =.0.929 long Lons and con- 
sequently a bulk density of 1.237. The second f ac to r  i s lused  
here. 

COm the physical c9re brought t o  surface i s  nlmnys des ignated '  
"rock core" or  ffcoal  core". 

CORE I?:TERVAL the  dis$ance i n  f e e t  penetrated i n  cne d r i l l i n g  
run. Experience d ic ta ted  the  bes t  i n t e rva l ,  within . l imits  of 
t h s  core b n r r e l , , f o r  maximum core recovery i n  a coal  seam 
(see Section 7) .  Sometimes it mas found most e f f i c i e n t  t o  
core the e n t i r e  seam. 

CORE RECOVESY a l l  estircates a re  lirlt?:.ir (see Note i n  Appendix 
I X  ~ ~ A b b r e v i a t i o n s ~ )  and a re  expressed a s  t h e  l i n e a r  r a t i o '  of 
core i n t e r v a l  d r i l l e d  t o  physical core recovered yihen p i e ~ e d  
together i f  aecessary. . No volumetric determinations mere 
attempted. 

. C O R I N G  d r i l l i n g  by corebi't with corebarrel .  A l l  boreholes were 
cored throughout. 

CORRELATION of. coal  scams: degree of r e l i a b i l i t y  i s  given i n  
a l l  cases. Also used i n  s t a t i s t i c a l  sense. 

CREEKS ::any minor apparent water course whether or riot Itnovrn 
t o  flow a t  any time. Discret ion nas been exercisad i n  maps 
a s  t o  the marking-in i n  black of a creek l i n e  f o r  a sur-?eyed 
apparent water course but the  contours suggest a l l  such as a r e  
observed. 

DAIJT unweathered powdered or  granular mater ia l  resembling 
soot. 

DEPTH always cz lcula ted  from ground l eve l .  So-called d r i l l  
c o l l a r  i s  assumed t o  be a t  ground leve l .  L ~ n g t h  of d r i l l  

'pipe constantly.checked by Petroleum Technology Section. ' L i m i t s  
of depth f o r  open cu t  mining a r e  i nde f in i t e  but assmed t o  bs . 
110 f t .  This leaves open the  question of l imits f o r  s~~cce 'ss ively  
deeper minable seans i n  the  d r i l l i n g  f o r  and roport ing of ra:Nch 
d i s c r e t i on  i s  used i n  each c m e  based on thicknes:; and quc?lity. 

DESCRIPTIONS see Pet ro logical  descr ip t ions .  

DIP given i n  True ( ~ i l i t a r y  Grid) North bearing f o r  coilsistency 
(Sec North.) 

DIRBCTIONS. see North. 



DISTANCES given wi th  b c ; ~ . r i i ~ g ~  W G  ali7~1;~:i; s i n  f e e t .  See 
nca r ings  

DRILL a s  verb  r e s t r i c t e d  t o  d r i l l i i ~ g  with  8. r o c k b i t  a s  
d i s t i n c t  fro1.d cor ing.  . p;?ocsss of scnking . ? : ~ y  borehole 
i s  r e s t r i c t e d  t (2  ,the rvnrd tl11o.ringlf. f o r  z l ~ ? r i ' i y  of r epo r t i ng .  
Not used a s  noun. 

DBILL COLLAR s e s  Depth 

DB1LLI:tlC FLUID 'the c o l l o i d a l  s u s p e n s i ~ n  used i n  rota17 d r i l l i n g .  
I t s  contel;lin?.tion of c o a l  cores  analy sed  i s  cons idered  neg1.i- 
gible: Occasionnlly,  prepared b e n t o n i t &  i s  added and bor ing  
car:dj.tions r.3.y ii 'c.;uire add.i t ian of s.tram, s a r ~ d u s t ,  dung, cemcnt 
e t c .  Bottom d i scha rge  corz baz-re ls  sere used t:lrsughout ' 

d r i l l i n g .  Cores viere ~ - 7 s : i ~ d  f r e e  of clr i l l in,?,  i l ~ ~ i d  before  
d e s c r i p t i c n  o r  sanpl ing .  

FLOOR t h e  strn'iun under ly ing  t h e  c o a l  s o a i  i s  s h o ? ~ ? ~  i n  P l a t c  6 
bu t  no s p e c i e 1  a ' c t ~ n t i o n  !:.as pi1,ii t o  l~kwsi.c:z:l p r o p e r t i e s  o r  
co re s  kopt.  

GRAPHIC LOG a mora o r  l e s s  s i n ~ l i f i a f l  g raphic  repres?ntati . :Jl  
based 211 t h e  borclog.  ~ o n v c n t i o n a l  s i g n s  a r e  b a w d  ahere  
p c s s i b l e  on Buroau Sttnd:t.rds or ai-3 o therwise  i n d i v i c l u ~ ~ l l j r  
s e l f  e s p l a n a t o ~ y  . 
G R I D  g r i d s  uszd f o r  l ayou t  of  d r i l l i n , :  arc- p l an ime t r i c ,  based 
c m  t h e  Milit,?.ry Grid  of 3.11 = In. Shee t  1948, Xuswellbrook, t r ans -  
f e r r e d  t o  p l m e  t a b l e  shee t s .  NG g r i d s ,  o r  intersections, 
were l n i d  o u t  irj pzgging e t c .  i n  t h e  f i e l d .  3 a s i c  Tes t  and 
Defj;lie g r i d  900 x 600 f t .  Grid naming nrb i t f r? ry  2nd s e t  !dorm 
i n  S k ~ t c i l  P l a n  !;14/8'3 (no t  i ~ l c l u d e d  i n  t i iese flecsrds) Locaticin 

LLI !>lily a..pproxiuate t o  sc:ve extra of bores on '?;r:?unil 011 g r i d  -p l '>-  
survsy in:; pracbdure.  

INFEERED :vhere r i p ~ i i e c !  t i 2  q u a n t i t y  Fni'.ic;~tss d c r i v a t l o n  from 
npgrc;,:i:i~,ic.te d a t a  c .  i;. iilf i?-'re<. cu t c rop  (see '  0~: tcrcp)  m a y  .. 
i i i c i cn t e  t'llat it was calculntccl  zrl ths  nssu:ilption of n cer tc l in  
inean th icknoss .  A l l  such ass~m!pticns a r c  s t . t ? d  i n  text , '  map 
e t c .  

ISOPACH no d i s t i n c t i : ~ n  i s  d r ~ v ~ n  bctween isopnch and i s o c l ~ o r e .  

JOIXTIIITG .nry m2.rkc.d j o i n t i n g  ii? rock, 1v:ith s p e c i a l  11o2;c: i n  
o v ~ r l ~ i l r d e n ,  i s  noted i n  hor:2logs. 

. . 
LIT~IOLOGY see  P e t r o l o g i c 2 1  desc r ip t io l l s .  



LOCATION of borcholes if eivcn (1) as  b k r i n g s  ;~~lcl d i s t m c e  from 
3 L2nd Division fei?.turi. ( see  Uesi-ins) (2) i n  tcrms of Mil i tary 
Co-ordinatas (See  rid) a s  surveyed by theodolit:; t raversc  from 
1st. c lass  Trig.  s t a t i c a s  shcjv~n cn ?Lilitary l~!:ap (see 'App2ndix V) 
(3) a s  l a t i t u d e  and longitude calculated from i n t o ~ s e c t i c n s  of 
givei l a t i t u d e  i:nd l c n g i t ~ ~ r l e ,  l.ines v ~ i t h  Pd'ilit?.ly Co-ordinates 
on S i l i t a r y  !lap (see Grid.) 

BiAP two diacnsional  representati.cns of mainly na turn l  surf:?.ce 
and nxtura l  ~~n tk rg round  i'e?.turcs (see Milit:!ry Map, Parish 
?,hap) . 
%ILITARY IdhP 1 1 1  = L-n., 1: 65,560, Uuusivellbroak Sheet 1.941. 

MIiiZ3AL EAIJDS !??.rids .:if 1-ss  t11::n 2.11 n q  nr may not bne inclurled 
i n  sam2les c'ep:inf:!ing url :'iilst!lur 'they a re  t?.?cught t c ;  sep,?r~~.te 
naturnl. j3lic:s. Bands gwer 11' ;ire all.!o;:..s excluded f rou salnples 
but mi7.y b-3 i:,cluded i n  Lhe s?.~?:~le i.l?tci.vri.l s t a t e d  all analysed. 
Bnnds ' c;nsiderc:.Sly grcclter tila11 111 lire cor~siderei! alwuys tc. 
se3clrnts plie,? <,r  ::jlits. (see A?pnni'.ix VI) . 
NORTII the rleed t o  use M i l i t a r j  ?Laps o r ien t sd  clpproximcrteljr 
on True Ncrth resu l tcd  i n  a l l  d i rec t ions  being s imi lar ly  . 
orizntcd. I n  f a c t  U i l i t a ~ y  Grid  North a s  ?or Z!!uswellbrock 
!i?,ilit.=ry liap 1 1 1  = ?.r?.. hns been - x e d  throuehout, the  d i f ference  
botv~een T.E. and G . N .  bcing snnl l .  !:lagnnetic North i s  conseq- 
uently not  usecl. 

0 =JT prccisc. m-ining l i r i i i t s  a r s  no longer la12 down hence 
minabili ty bj th i , s  ::ietl?o< i s  t r~a t cc !  a s  G vague qual i ty  depending 
on f cc to r s  unlnovkm a t  tint? :!f fi,elC: v~ork. (see 4.2) 

OUTC!?OP l i n e  of coal  outcrop shoen on top of seam \?!here not  . 
given an cutcrop.ping th ic lu~ess .  A 1 1  cos.1 cutcrops a re  shcxvn on 
maps as in fe r rcd  fror;! subsurface data,  not,  though occnsicnally 
supplemented by, f i e l d  o b s ~ r v a t i n n .  Other outcrops s h o q  on 
naps derived f r ~ n  (1) inference f rou  horeholh i n f o r n t i o n ' ( 2 )  
a i rpho to~raphs  (3) f i e l d  evidence. 

OWRBURDEN a11 rock ove?'lying the  rcjcif of :I coa l  scan 2nd 
calcul~.I;ed on bas i s  cf thic?-.ncss (see Thickncss) a s  defined 
berein,  not on ninc?.ble coal tilickness. 

OVERBURDEN RATIO not  expresser! a s  a frc?ction overburden 
thickxcss t o  sezm thicknnss (see Tllickness) . 3laximum open cut  
l i m i t s  a r c  taken as 1 0 : l  

P&TROLOGICAL DBSCRIPTIOi4S ~i:!iere pzss ib lo  m e  b.sed an 8FAR 
flDescriptive. Nonencla.b~r2 cli' Sedi3ent::ry Rocks" Condon 1951. 

PllfiISFI ~ l n r ~  (see Sect ion 3 . 2 . 7 . )  



PLUI repr:?scnt;ztion i n  t.xo d ~ u c r ~ s i o n s  of n z i i ~ l p  o t h e r  f e a t u r e s  
t han '  t h s s e  cn a map ( s e e .  Map.) 

PLANT t h c  cor.i;i,lctc ;:ac:lirtery for sinlr ing it boreha le .  

PLY a  na.tura1 ciivisirji? c:f c o a l  sc?:tn sznarn tcd  by rninc;r:..l 
basd ~r of - - strilrinrl;: .>.Iff z r m t  L;~olo-:ic?.l ,  n o t  n ~ c ~ s s a r i l y  
cheribcal, cha rac t e r .  

PROFILZ t h e  appe?.?.r:?.nce cf n . c o a l  seam frolli roof  t o  f l o o r  at 
any one p l zcc  i. e.  1:iithc.ut consideri.ng h o r i z o n t a l  v a r i a t i o n  
(See Sec.t icn 4) ; 113s ver.ticr:l dimension o i ~ l y  . 
QUALITY c h ~ n i c d  p r o p e r t i e s  as expressed i n  proximate 2n$lyscs 
i .o .  esscnti i i l l ly hygroscopic  :?.!cisLuri, v c h t i l o  conten t ,  f i x e d  
carhcn,  ash, cz . l o r i f i c  vnlue s t a t e &  , i n  t h a t  orde;. (See Apljeniiix 
VII) . 
RZGION rr i th cnpi . ta l  R one of t v o  (~cr~ ;cns i ; l c  and Cessilock 
Iu1usmellbrnc:k) wi th  indef  i n i t e  bo~?nd,?.ries used t o  5is t : inguish 
n a i n  o p e r a t i o n a l  t h e a t r s s .  The Lanrl D i v i s k n  Region i s  
a lxay s si2ccified t o  d i s t i n g u i s h .  A geonorphologi.c;ll r eg ion  
i s  e l s o  c o n s i d e r ~ d .  

iiIG p l m t  ( q . ~ . )  b u t  n o t  i n c l u s i n g  t o o l s .  

ROCKS see  P e t r o l o g i c a l  Descr ip t ions .  

i?OOF t h e  s t r a t u n  c:irc.c.lying . t h e .  c o a l  s e m  i s  si~ovm i n  p l a t e  6  
bu t  ncj s p e c i a l  a ' t tent , ion was :$aid t o  1)hysicnl p r o p e r t i e s  c r  
co re s  !r;.pt. 

S:!I.SIPLE Lhe specimens of coo l  co re  selectee: i n  t h e  nanner 
described ( s e e  Appendix 1) f o r  proximz.te a n a l y s i s ,  n o t  the  
usur1.1 form of' o l a b ~ r ? . t $ l y  collec",d rnprcsen:;ntive s:rmple o f  
c:,al. 

SEAM cny thickness g.r-re:!ter t h z n  611,i.f goologicixl c o a l  con- 
sidcrcr! t o  be f.?d.i.ly p e r s i s t e n t  l n t c r a l l y ;  incluc7.o~ a l l  eont::l.ined 
bands of nr,n-coal. Seams sc,l)nr,?ted by c m x  3 f t .  of  non- 
c o a l  2nd lcrioisn o r  bc l i evcd  t o  j o in  a r e  dcsign.?.ted 11s,plitsI! 
o r  "seam splits11. 

SEtlS; M:ULES t h e s e  a r e  us?cl only a f t e r  c o n s u l t a t i o n  i i - i t h  S t a t e  
Geological  Survcy . Sceminzly un-named (nervr) seams a r e  given 
l o c a l i t y  nc.mes i n  i n v p r t e d  coimas pending accep tance  by S t a t e  

. Survey. Seam names a r e  given c a p i t a 1 , l e t t e r s  f o r  bo th  name and ,. ~Ixe aorci Scan: a f t e r  t h e  nnme. Degrae of c e r t n i n b j  a f  co r r e l a -  
. t ion  in?Licated i n  t e x t .  



SECTION scam s e c t i o n  t a k e s  i n t o  account h o r i x c n t a l  v a r i a t i o n  
( c f .  p r o f i l e )  i .e .  ha s  v e r t i c a l  anci h o r i z o n t z l  d incnsions .  

SERVICES ... pub l i c  u t i l i t i e s ,  e l e c t r i c i t y ,  gas,  water ,  ro3d5, 
cana ls ,  r n i l r a y s  c t c .  cvhich nay impede mining ope ra t ions .  

SMUT black t o  bro~!m i-reathered c o i l  no longe r  r e t a i n i n g  any o f  
t h e  c h n r a c t c r i s t i c  s o l i d  p r o p e r t i e s  of coa l .  

SPLITS See S e w s  

STRIKE See Dip 

STKUCTURE CONTOURS d r a m  on top  01' coil1 sewn. 

TIIICEgESS of senm m s ' t  sometimes he t ? . r b i t r ~ ~ r y  d e c i s i o n  w i t h i n  
p l u s  o r  rurinus an illcl?. o r  t v ~ o  o.iring t o  a d v e n t i t i o ~ l s  c o a l  p a r t i n g s  
i n  roof and floe?. Tl~ic!<ness g iven  never i n c l u d e s  roof o r  
f l o o r .  Llinimu;; minable t h i c k n e s s  now depends on quality, 
proximity t o  tra.nsport  e t c . ,  which i n  t u r n  depends on varying 
user-recuirements ;  it  i s  t aken  2s 6 f t .  Alv~?.ys c a l c u l a t e d  
u n l e s s  otherwise  s t a t e d  as t h i c h ~ e s s  of g e o l o g i c a l  c o a l  
i nc lud ing  a l l  Sands. 

TON n long t o n  of 2,240 l b s .  avo i rdupois .  

TOOLS d r i l l i n g  ~cluipment used i n  t h e  borehole.  

iJATER water l e v e l s  were no t  de t e ru incd  ii?. bores .  110 water  
sl~onrs !&!are. recorded h u t  d r i l l i n g  r l u i d  m::!y have sea l ed  o f f .  
minor ones. 

\~ATP!ERIMG of c o a l  i s  t&en  ns  proved by a hygroscopic  mois ture  
conten t  nnrlcedly d i f  e r e c t  from the  file:?.n f o r  samples of t h e  
senm analy sed  o r  a. phys ics1  d i f i ' ~ . r e n c e  sucli a s  clayey o r  ea r thy  
t e x t u r e ,  d i sco loura t io i?  e t c .  O f  overburden, i s  t aken  a s  proved 
'tdy normal lez.c:ning, ox idn t ion  e t c .  I n  b o t h  c a s e s  post-  ' 

deposi ' i2onal :i;..athcring only i s  refer?-26 t o  u n l e s s  spec i f i ed .  



~ l i c r o p a l a e o n t o l o g i c a l  Examination of Cores f r o n  

The Ravensworth Bore, New South Wales - 
by 

I. Grespin. 

Fivo co re  samples f r o n  t h e  Ravensworth ~ o r e ' w e r e  r ece ived  
f o r  exainination. These c o r e s  c o n s i s t e d  of hord,  dark  g rey ,  
p a r t l y  cnrbonaceous s h a l e  and t h e  on ly  f o s s i l s  t h a t  could be 
examlned were on t h e  f r a c t u r e d  s u r f a c e  o f t h e  samples. A 
d e t a i l e d  examination i s  g iven  below. 

.Sanplo 113. 1 ' 6 "  above bottom of c o r e  a t  1351  f e e t .  

Inde te rmina te  organisms. 

Sample 115.  1" above bottom of c o r e  a t  1351 f e e t  , -- 

Ostracoda: c f .  ~ a s s l e r e l l a  

Sample 116,  1414 f e e t  . 
Inde te rmina te  p lan t  remains 

Sample 117. 1433 f e e t ,  

Foraminif e r a  : Nodosaris  s e r o c o l d e n s i s  

Sample 118. 1441  f e e t  8 inchus.  

Foreminifera :  Nodosaria s e roco ldens i s .  

Notes of  t h e  Samples. 

Foraminifera  and os t racoda  a r e  p re sen t  i n  t h e  samples but 
because t h e  remains have .  been s i l i c i f i e d  . dete rmina t ion  of nenera 
and s p e c i e s  is  d i f f i c u l t .  TWO t e s t s  o f ' f o ramin i f e r a  are pFesent 
and t h e s e  seem t o  be r e f e r a b l e  t o  Nodosaria s e r o c o l d e n s i s  Crespin. 
Although this  s ~ e c i e s  wau o r i g i n a l l y  desc r ibed  from t h e  Lower 
Bowen Geds i n  t h e  Sp r ingsu re  o r e a ,  ~ u e e n s l a n d ,  it was we l l  rep-  
r e sen ted  i n  samples f r o n  t h e  Kulnura Bore, n e a r  Wyong, New South 
Wales, between t h e  depths  of 3,778 f e e t  and 4,490 f e e t ,  which were 
r e f  e r r e d  t o  t h e  Upper Marine S e r i e s .  

The os t racoda  a r e  poor ly  preserved and a l though  s e v s r a l  
va lves  a r e  v i s i b l e  on t h e  f r a c t u r e d  s u r f a c s  of t he  cores  only  
one could be r e f e r r e d  t o  a probable  genus,  c f  .. B a s s l e r e l l a .  

Th i s  assemblage of f o r a n i n i f  e r a  and ostraco'da is s i m i l a r  
t o  t h a t  found i n  t h e  Kulnura Bore between t h e  d e p t h  mentionud 
above, t h a t  is between 3,778 f e e t  and 4,490 f e e t ,  t h e  s t r a t i g r a p h i c  
l imits of the  Upper Marine S e r i e s  i n  t h a t  bore. '. A s h o r t  account 
o f  t h e  sequence i n  t h e  K4lnura Bore h@ Raggatt and Crespin was 
publ ished i n  t h e  A.A.P.G., 1940, P.16 2. 

(N.B. Ammodiscus r ~ u l t i c i n c t u s  a l s o  recorded a t  i 335  f e e t  82N/15/1 
m y  1 2 t h  1952.) 


	Front Cover
	Title Page
	Table of Contents I
	Table of Contents II
	Table of Contents III
	Table of Contents IV
	Folder 1

	Section 1 - Summary
	Section 2 - Introduction
	Section 3 - Topography and Surface Features
	Regional

	Local

	Relief

	Drainage

	Ground Water

	Vegetation

	Soil, Drift etc.

	Land Divisions

	Maps Used

	Land Owners, Entry, Rights etc.

	Land Utilization

	Surveying



	Section 4 - Coal

	Summary

	Coal Reserves and Mining Limits

	Analyses of Barrett's Seam in Bulk

	Notations of Plies in Barrett's Seam

	Quality of Barrett's Seam considered Ply by Ply

	Depositional Features of Barrett's Seam

	Geological Descriptions of Coal

	Roof, Floor, Bands & Plies


	Gray King Carbonisation Determinations

	Weathering

	Evidence

	Estimates



	Section 5 - Overburden

	Constituent Rock Types

	Physical Properties

	Petrological Considerations of Sediments


	Section 6 - Geology

	Regional Geology

	Local Geology

	Bayswater Siltstone & Contiguous Strata

	The Parnell's Creek Sandstone Member

	Barrett's Seam

	The Barrett's Sandstone Member

	The Liddell Seam

	The Liddell Sandstone Member

	The Artie's Seam 


	Structural Geology

	Bibliography


	Section 7 - Drilling Methods

	Methods

	Drilling Equipment

	Auxiliary Equipment

	Bureau of Mineral Resources

	Core Barrel & Core Bits



	Glossary

	Tables

	Table 1

	Table 2

	Table 3

	Table 4


	Appendix XI

	Figures

	Figure 1

	Figure 2

	Figure 3

	Figure 4

	Figure 5

	Figure 6

	Figure 7

	Figure 8

	Figure 9

	Figure 10

	Figure 11

	Figure 12

	Figure 13

	Figure 14

	Figure 15

	Figure 16

	Figure 17

	Figure 18




