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1 • Tailings dumps at Captains Flat 

2. . Metavolcanic rocks exposed 1n railway-cuttin~ 

3. . Possible quarry sites . for rock-fill 

4. North Quarry, Ca~tains Flat 
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PLATE 1. . . Borth Quarry geological plan and sections 
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SUMMARY 

It is planned to stabilize the mine waste dumps at Captains 

Flat in order to prevent pollution of the Molonglo River by material 

eroded from the. dumps and by the collapse of un8tab~edump slopes. 

Large quantities of rock-fill will be used in the stabilization 

pro.iect. 

An inspection of possible quarry sites in . the Captains Flat 

area has led to a decision to use the North Quarry as a source of 

rock-fill for proposed reclamation works. Reserves of about 200 000 

m3 of rock have been proved in a diamond drilling investigation; this 

is sufficient for the project, and the rock is of adequate quality. 
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INTRODUCTION 

At a meeting of the Joint Government Technical Committee on 

Mine Waste Pollution of the Molonglo River in May 1974, the Bureau of 

Mineral Resources (BKR) undertook to inspect possible quarry sites for 

rock-fill for the proposed reclamation worke at Captains Flat (Joint 

Government Technical Committee, 1974). These works are being under­

taken to decrease pollution in the Molonglo River from erosion of the 

mine waste dumps and collapse of unstable dumps (Fig.1). The inspection 

of quarry sites followed an earlier reconnaissance appraisal of sources 

of materials for the project by the Geological Survey of New South Males 

(ChesDut, 1974). 

A.bout 150 000 ,; of rock-fill are required for facing the seven 

tailings dumps (Fig.3) in the mine area. The rock~f1l1 has to be of a 

quality adequate to withstand weathering by acid waters; the quarry site 

must be close to the worY.8 area; and quarrying must have a minimal 

environmental effect. 

Six possible quarry sites (Fig.3) at Captains Flat were inspected 

in June 1974. A.fter an interim geologieal report on these sites, a 

decision to investigate the North Quarry by diamond drilling was made by 

the Department of Public Works, New South Wales, which is the design and 

construction authority responsible for the reclamation works. The drilling 

program vas carried out in November-December 1974. 

GtlfBRAL GEOLOOY 

The general geology of the Captains Flat area has been described 

by Oldershaw '( 1965). The rocks around the mine and town are mainly 

volcanic and sedimentar.y roCks of Silurian age. 
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FIGURE 1 

TAILINGS DUMP AT CAPTAINS FLAT 

FIGURE 2 

METAVOLCANIC ROCKS EXPOSED IN RAILWAY-CUTTING 

(Quarry Site 2) 
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POSSIBLE QUARRV SI rES 

FOR ROCK FILL 
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SELECTION OF QUARRY SITE 

The main features of the possible quarry sites are summarized 

in Table 1. Sites " 4, and 5 have insufficient reserves to supply 

the required amount of rock. 

Sites 2 and 6 

Sufficient reserves are probably available in both sites 2 

(Fig.2) and 6, which would have to be opened as quarries for the 

reclamation project; this, however, would destroy grazing land and 

create an additional scar on the landscape. Both sites are believed 

to be on freehold land. The haulap to the works area would be longer 

from site 2 than from site 6. However, site 6 has the disadvantage 

that it is adjacent to the main road, and quarrying operations would 

affect the road trattic. 

Site 1 (North · Ouon::r) 

Si te 1 is the North Quarry, which ~.&:l originally worked for 

material to backfill mine workings. The quarry has sufficient reserves 

but is of mixed lithology with varying degrees of weathering; an apprec­

iable proportion of tines is to be expected. The quarry (Fig.4) is 

conveniently sited in the project area and re-opening it would be more 

desi~ble environmentally than opening a new quarry elsewhere. Quarry 

operations would be close to the Captains Flat hotel and other buildings. 

INVESTIGATION OF THE NORTH QUARRY 

Bine angled diamond-drill holes with a total length of 160 m 

were drilled in the North Quarry. The drill hole locations and cr08S­

sections of the drill holes are shown in Plate 1, and detailed logs of the 

drill holes are given in Appendix 1. Photographs ·of the drill core 

form Appendix 2. 
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The drilling vas done by contractors, Stewart Brothers of 

Sydney, and the drill core was logged by BMR geologists. 

GBOLOOY 

The geology 'of North Quarry is shown in Plate 1 • . Some fill 

occurs on the floor of the e nsting quarry and is up to 4 m thick in 

places. Beneath this, the quarry rock types are mainly schist in the 

west side; mainly slate, in the central part; and mainly sandstone on 

the east side. 

LitholoCJ 

Schist forms the upper (vestern) part of the existing quarry 

and was intersected in drill boles 6 and 8. It is moderately to 

. slightly weathered in the quarry face, and fresh and hard in drill 

cores. 

Slate crops out in the lower part of the quarry face and in the 

quarry floor; it was intersected in drill holes 2, 4, 5, 6, 7, 8, and 

9. The slate is silty and contains thin interbsds of tuffaceous sand­

stone and tuff which tend to be more weathered than the slate itself. 

In the present quarry face the slate is moderately weathered in the 

northern part of the quarry and slightly weathered in the southern part. 

The slate is probably the most durable rock type in the quarry, and the 

computation of quarry reserves (see below) is based on the assumption 

that slate vill form most of the available material. 

Sandstone forms the eastern part of the existing quarry. It is 

moderately weathered at the surface, and contains slate interbeds. The 

petrography of the quarry rocks is described in Appendix 3. 
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--------------------
Quarry 
Site 

1 

2 

Location 

lorth Quarry, 
inm.1ne area 

Railway-cutting 
1 kID north of 
lline area 
(Pig.2) 

Road gravel 
pit 1 kmsouth 

. of mine area, on 
Jerangle Road 

TABLE 1 

CAPfAINS FLAT - POSSIBLE QUARRY SITm POR ROCK-FILL 

Geology 

Slate, mica schist, and · 
sandstone, moderately to 
slightly weathered in 
existing quarry tace. 
Closely spaced vertic­
ally dipping cleavage. 
Quarry would produce 
flat fragaents with poss­
ibly 20 percent tines 

Jointed metavolcanic rock, 
slightly weathered at base 
of cutting, with average 
5 II completely to highly 
weathered overburden and 
SOme deeply weathered 
pockets. Joint spacing 0.5 m, 
and quarry would produce 
blocky tragments with poss­
ibly 15 percent fines.Rock 

. would require . crushing . 

Sheared and altered volcanic­
rock, variable from highly 
to slightly weathered in 
existing road gravel pit 

Approximate 
Resenes 

II' 

At least 
150 000 

At leaat 
150 000 

Limited 
insufficient 
height for 
quarry face 

Haulage 

Adjacent to 
northern dumpe ~ 
1 k:m to sout)lltrn 
dumpa 

1 k:m to Dorthern 
duml8; , km to­
southern dumps 

1 k:m to southern 
dumps; , km to 
northern dumps 

Land 
Ownership 

Crown 

Freehold 

? 

Environmental 
Factors 

Bxisting quarry 
Would be used and 
the appearance of 
the quarry would 
suffer little 
change 

Quarrying would 
necessitate spoiling 
extensive area of 
lightly timbered 
graBing land close 
to main road 

Exis tingpi t 
adjacent to road 



--------------- .-----Table 1. 

Quarry Location Site 

4 

5 

6 

South Quarry 
in mine area 

Railway-cutting 
at f~er station 

Road-cutting on 
spur east of 
IIolonglo River 

Geology 

Sheared volcanic rocks, 
moderately to slightly 
weathered in existing 
quarry face. Vertical 
cleavase. Quarry "ould 
produce flat fragments 
aDd would be difficult 
to work as it is above 
Keatings Collapse 

Volcanic rock, moderately 
to slightly weathered in 
cutting. Vertical cleavase 

Slightly weathered slate. 
Quarry would produce 
flat fragments but rock 
probably better quality 
than in site 1 

Approximate 
Rese"""'es 

~, 

Probably leas 
than 150 000 

Insufficient 

At least 
150 000 

Haulage 

Adjacent to 
southern dumps; 
1 km to northern 
dumps 

Adjacent · to 
northern dumps; 
1 km to southern 
dumps 

Adjacent to 
northern dumps; 
1 kill to southern 
dumps 

Land 
Ownership 

Ens ting quarry 
on Crown land; 
extension m1gh t 
be on freehold 

· laDd 

Crown 

Freehold ? 

Environmental 
Factors 

Exis ting quarry 

Quarrying would 
necessitate spoil 
extensive area or 
lightly timbered 
grazing landadja 
ent to main road 
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5. 

FraQt ur1.o& 

The main fracture planes in the quarry rocks are beddine plane 

partings which strike north-south and dip close to vertical (Fig. 5). 

Consequently most of the quarry rock, especially the elate, vill fracture 

into platy fragments. Tvo orthogonal joint sets have been observed in 

· 0000 the slate: strike 050 , dip 25 B; and strike 050 , dip 70 SEe The joints 

are spaced about 0.5 m apart. Fracture spacings in the drill core are 

indicated as histograms in the drill-hole logs (Appendix 1), and give an 

indication of the degree of fracturing to be expected in the rocks when 

quarried. 

QUAlitv of rgska 

Visual obaervation indicates that the slate is the most durable 

of the three main rock · types in the quarry. However, a sample of the 

slate immersed in sulphuric acid for several months in the BMR laboratory 

deteriorated considerably and it is likely that there will be some deter-

ioration of the rock after placing the fill. Thin tuff interbeds in the 

slate have been observed to weather differentially, and the sandstone, 

which is tuf~aceoUB, is also likely to be susceptible to rapid weathering. 

Slate was placed in a trial embankment on one of the tailings 

dumps in December 1974, and appeared to be of adequate quality (Fig. 6) 

although with an appreciable proportion of fines. 

RESERVES 

Reserves have been estimated as tollows for a possible quarry 

down to R.L. 840 as outlined in the cross-sections in Plate 1. 

Volume of overburden 

Volume of adequate rock 210 000 m3 

The required amount of suitable material (150 000 m3) could 

probably be obtained above R.L. 845. 
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2. 

6. 

CONCLUSIONS AND RECOMMENDlTIONS 

There is no site that could produce first-class rock aggregate 

within the town area. 

Three sites " 2, and 6 could produce second-class rock; of 

these, sites 2 and 6 have the better-quality rock, but both 

would have to be opened as new quarries. 

North quarry, site 1, has sufficient reserves, and reopening 

it would have a lesser environmental impact than opening a new 

quarry. The slate on the lower benches is a more durable rock 

than the schistose volcanic rock on the upper benches; however, 

some deterioration of the rock "is likely after the fill has been 

placed. 

Reopening the North Quarry is reoommended. 
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FIGURE 5 

NORr.PH QUARRY SHOWING VERTICAL BEDDING 

PLANES 

FIGURE 6 

SLATE IN TRIAL BMBANKMENT 
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cor. _"'"-,,, ., "';:" ied tn"" .. ,f ""~. ,.nge 

w.,., L.".I _ •• W_"'. - ..s... ~/."'" /ttl,. in II'OF" •• ", tIP«,'fI.d d."fll 
..It- L_II" ~o""".f"d /Ide till .-elfled da,,, 

Core was upset by vand~ls , and replaced 
in boxes by Drilling Supervisor as well 
as po~s i ble. 

Co •• Pholov'aph Ne90l ,va No 

Deplh 1m) Black 6 Wh,'. Colour 

_. " 
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BUREAU OF MINERAL RESOURCES. 
GEOLOGY 8 GEOPHYSICS 

GEOLOGICAL LOG OF ORILL HOLE 

SLATE 

S.w. 
SLATE 

S.w. 

SLATE 
SW. 

SLATE 

SW. 

SLATE 
S.W. 

SILTSiONE 
SW. 

SILTSTONE 
SW. 

SILTSTONE 
F.R.ST. 

SILTSTONE -

F.R.ST. 

O,.CFlP'IOft 

Llthol~r, COlo'" .a"entth.e'c. 

Hard, strong, buff . 

Grey - buff, 

Grey buff, 
hard, strong. 

Thin sandstone 
interbeds,grey- buf 

Silty I thin 
sandstone 

Silty, thin 
tuff interbe ds 

Sit.ty 

Butf 

Grey- buff 

Grey, thin tuff 
interbeds . 

IS 

Tuff 

Thin tuff 

PROJECT .CAPTAINS FLAT I NORTH 
LOCATION _Lo.wer . _ Bench . 

_Q_UARRY 
HOLE NO 4 

ANGLE FR~";~;l-R~~A~ (8',,1.5 ~ -S- DIRECTION 291" 
COOROINAT[St.J . u .jtJ .. _N1059 12 _ RL 0' r:OLLAR .SS9·7 

.---- ----- ---. ----- ---r'---

Structur •• 

JOin", .... tn. ;"0"", fou'" ,.tc 

t- .--+---~--.. --...... Breaks along be 

->­, .-

plane,L.S· parting!> . 
lronstaifled join ts 
calc.ite veins . 

bro>,~ ",O:'''~ 0.\0 r'\~ 
plo.,,<? fo..r-h~,» '-o _.,""c 

..• 'C(J'I\~-\<-""''t''''\~cl . 

<:..011:. 'orc\<:en 0"" I;;D~ ~ 

q os o,vod '0 -..0 "", . 

Breaks on MJ beddi 9 lane!> . 

Note. WO'" P' ''.Ufe T •• " 0<,11 tr". Acker Nl0 _. 
, .. d Hydr autic 
Cor. borr.1 t '". 

Triple _Tube . 

""c/",. L~ - N"",b., ,,1 "OC/", .. 11' I!J cm ,,1 CII,. _ Z"" •• of CM'. ltJulllock.., In 

•• ddl"g tIIW oJ",,,, Pia" •• - A;'gl •• "'. "'.fI."'''' ,."", ... I" fI 1110". "0,_1 Ifl ,,,. co,. 

O.'.cl ',.q"."cy - Nu",b.,- 01 ntI'",ol .'.CI. (,11.0'1. jOlnl,.1,.,,,, .. ) _ 2!Jc,,; of 

• VDI" .. In lug.on. fllO"ld o. r.od 
,,, COItJunclion w,'" computOllon 
." .. ,. r." •• cllon, (It'. mdlCOI.d 
by b/ock.a In ,'rlP, 

O,,".r P W. D. (NSW.) 
Co-.."cectNOV. 71. 
Co",pl.ted NOV. .74 
LoW.d b, ___ _ _ G. 
lI.r heol eeol. 1.: 100 __ 

Co,. _u,rt"fl ", ~,".t/ '''''''NiI' 0".,. '''''fIII 
Wal., L • .,.,.,.",,,,._,,,, - ~ -'--,.,,,.,,,,.,'" ,,, pr~ •• " t" ~"',.<I <1l1li1" 

..JL L_' ,. oO"",.,.t/llo1t1 OfIItIIIC"i.".,. 

SW - SLightly Weathered ' 
M.W -Mader;atelyWeathered 
FoRST. Fresh Rock! St;ained 

Cor. PhotOQ'opl\ NeQOhv. fo4o 

Depth (M) 810,k a WMe Colou' 

I'f/"/"S 'ro-'l 
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BUREAU OF MINERAL RESOURCES. 
GEOLOGY a GEOPHYSICS 

PROJECT CAPTAINS FLAT ,\NORTH 
LOCATION Lower- Bench 

QUARRY 
HOLE NO 5 

GEOLOGICAL LOG OF DRILL HOLE OIRECTION 2:50~-__ 
R L OF COLLAR 866-0 _ SHEET 1 OF 1 

-- -- . ---------.-.------------r---r--c--.-:=--,...--.o-.----:--~-__r-_._____:_-----_..-----------+ 
ROCk Type 

SILTY 

SANDSTO 
MW. 

-with 
nterbeded 
slate & tuff 

HW - MW. 

TUFFACEOUS 
SANDSTON 
& s;lty slate. 

MW-S.W 

O.'Crlptlon 

LlthoIOQY, colour ,.trength, .tc 

YellolN- grey sLate 
generally highLy 
\ve:1~hered. Clay han 

~/iedium·-tine grain 
sandstClne, pale­
grey slate inter 
« 1 ern). Brown -yeLLow 
friable tut" bands 
Lenses < 4ern. 

Pale to medium 
grey sandstone, 
med -fine qrained 
ne silty slate rnter 

·beds.8ro"'m tuff ba 
& Lenses, fine grai 
highly weathHed 

r------------+-------.- ----------~~~---I 

Grey sandstone & 

-SiLty sLate silt~/ slate with b 
tuff. tuff ballds. 

Note. 

Structur •• 

JOint. ,Yelnl I '.oml,fauU.,.tc 

CLeavage paraLl l 
bedding,45- to 

Iron stained on 
1--+--+-+--1 and in discontinu 

patches 3·'76 -4-5m, 
pLanes 2, fractures 

--f- ---. 
- .. -

Cleavage & be 
45" to core.Obliqu 
and discontinuous 

-~~ Variable weatheri 
Core generally 
broke n wher e t 

r:orc more 
weathered than 

f--+--+--+--< Iron stained fract 
-+---+~----i and tuff bands 

In9 

tures. 
core 

out. 

Water Pre •• ure T.lts 0"" type MindriL F25 . 
F.ed Hydr aulic 
Core borre' type 

Triple Tube 

"raclure Log - Number af fraCIure. per 2!S Cm of care. Zone. of care la •• blacked In 

Bedding and Jainl Plane. - Angle. are mea.ured relaln,e 10 a plane normal 10 I". COre 

aefecl "requency - Number of Mlural .feci. (.lIear.,jolnl •• fracluruJ per 2!Scm af 

.. VOIU., m lug_ons shOuld be rfJod 
In conjunctIon wl'h computation 
.IIHI. T • ., uCIIOns ore mdlcal.d 
by blacked In .'rlplI. 

Orii'er P W D 1 NSW) 
Commenced Nov 15.7~ 
Comp'''.d Nov 197{. 
LOQQed by G.8rjs.coe_ 
Verticol .COI •. 1'100. 

----.Re.cord 1975/"'7 

care occurring al .pecd"ed Inlercepl angle range 

Waler Level Mea.uremenl. - ~ £Atfel ",lien 1I0/e In pragre •• al .pecifled depl" 
..It.- Le"el in cample/ed hale an epeelfled dale 

H.W Highly Weathered 
MW - ModerateLy Weathered 
SW - Slightly Weathered 

Core PhotoQroph NegatIve No 

BlOCk a WhIle Co'our 

1'1/1'08 / lit A 
Depth'm) 



, ,------------------------_._------------_._---_._--------------- --.-._-- -- -----

LOCATION _ 

BUREAU OF MINERAL RESOURCES. 
GEOLOGY 8 GEOPHYSICS 

PROJECT CAPTAINS FLAT, NORTH QUARRY 
HOLE NO 6 

I 

r GEOL.OGICAL LOG OF DRILL HOLE ANGLE FRO~ H.Q.R~oNWje) -. - _43 0 

DIRECTION 281· 
COORDINATEs.t:. j(.OU~::' N 1059 a75 R L OF COLLAR 86&1. SHEE T1 OF 2 

~------------,,_--------------TO~,_--_.-~n~H+~_.--.__r--r__.------------.---~---,.------
FILL 4. 100 U I i 

SLATE Moder>-tely stron!! 1~-;7ffiiilkIM~LC:ttt.lt.f1--tI---· -+==+=+-.:;~ Bedding dips 400 

MW. greyish brownlsilt 100 I -_. - core breaks ma nly along 

I 
1---r1 ~ bedding plane par ings. 

SLATE--1J ' ...... 
.. 100 '-'+---+-.~ __ ~_ broken & cru shed 

MW.-SW. ! ~- -_ --- on 60· fi3ult plClne 
~~S-L-A-=T~E--~-----------------+~~~~--~ ,---.- .---.----

) ,,~ 100 ---+--.--+--.-4----J 

SLATE 
-~--~--~--

Grey-greyish 

IronstainecJ joint ~ & 
bedding planes. ,,~MW._+--_~~ I ---+--+--+---1 

MW--SW brown. ~ 85 5. i I-________ --II--_____________ +_I~~--_I f-- -+--+-+---~ 

SLATE 
Bre.aks mainly ale ng 

~+--+--+---I ironstained 4~ be(ldlr~ 100 f---- plane partings. \ SW. 
! ~-------~---------------~~Q---I 

SLATE 
MW 

Silty. greyish brow II. 100 

j ~----------I---------------+-I~q----I 

\ SLATEY Some thin ~ 
I SILTSTONE sandstone(tuft?) :% 100 

SW. interbeds. (;-
:~"; 

I SILTSTONE Thin sandstone (tuff) ~ 
SW. inter beds Qrey. ~§;: 

t 
I 

10 I 

II 
I 

: 
. 

\ ~~~.-L·F . ..L\ R:Jo<L S;~ IH_a_rd_s_tr_o n......:::....:-g, -'=g_-e..!-.-y+-F-V,......· _+-'_00--1 '5 

I ~ 

I 
I I' 
I ! i ~ 

, I 

J 
SCHIST 

FR. 
Grey) hard strong ~ 100 

~ 
11----~ .. ~---1------·-·-, .. ------+~~/~·)~C 

J SCH 1ST " ~ 100 
I FRST. f;8 

.J r;:.~;:;-1:lilJ""'S .-,'--= F'R:-::::S ,±------,,----+4,-oP-~~7I--,,----1-2crn 

! I 

i I' 

I I 

. i 
; I 
: 

r! 
Note. 

--
1-- --I---- ,----_. 

- -

--f--- I-

t------
--f----
-_. 

f----
---

-
---

f----
-
-

--

I.r~nstained and (la} filled , 
JOints I and bedd ing pl ne 
parting ~. 

~ -_- Rock gradually tee )mes 
~--- ::. .. ---- courser grained. 

r-- ~::.:--- -~-:--~j Ironstained fract! re 
-.- -- --~ 

----- _oj Bedding riips 45· I 
.- ----1 

- ---j lronsta ined fractL re 
-, 

-- -.~ 

-', 

~- ] 
~- +-.. -+.--- f----i 

~ 

1_-- ,-- - c-- -.+- --l 
- ~- _., 

f---t:-=- ::.- --= 
~~~ .---~ 

>- ---< 
- •. t-- ~ 

f----- .. ' -- e-- - ~ 

c--+· 1- ~-.....; 
~. . 

Breaks aLong 
Schistosity 

fractL r~ 

I 

'liof.r Pr •• lure T'lt! 

Fraclure Log - Number 01 fraclur •• per 2~ em o/'cor. Zon •• 01 core 10 •• blocked In - Va/uN ~n lugaons sl'lould btl ri/(Jd 

Bedding and Joml PIon •• - Anti' •• tNe mao.urad ,.'olnl. 100 plona normal 10 ,,,. cor. CUI. ;~:,~JU;:;;O;.~:::n~oon;:~:~:;~~~d ! 

CheCked by 

~ 

O.'.e/ Fr.qu.ncy -Nu",b.r 01 na/ural iHI.Cf. t.lI.ar.,jolnf •• lrac/ur •• J ~r 2!Je;" 01 by blaclt.d III ""p. 
cor. occurrln, of .p.c"I.d Inl.,"pl ong'e range -- - . ----

Cor. PhOIOllraph NOQollvO No 
Wal.r ,.v.' M.t,.ur.",.nl. - ...1- L_I""II.n lIal.1n pra(lr ... af .p.cif,.d d."Ih 

..sL- ' .... , in camp/./.dllol. on .".c11i.ddtJf. 

MW - Moderately Weathered 
SW - Slightly Weathered 
FRST. - Fresh Rock Stained . 

) 

FR. - Fresh Rock. I \ 
I~~ ~\"" \~\ 

Oepth (m) 8la~k a WhIte Colour i 
"1("~'l/1\ 
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GEOLOGy S GEOPHYSICS 

GEOLOGICAL ' LOG OF DRILL HOLE 

I 

PRO..lEC T L..At-'1 A I N::J 
LOCATION 

r LAI, NUK I H l,JUAKI'(Y . I 

iHOLE NO 6 

ANGLE rROM HORllONTAL (8) _ 

COORDINATES 

43" oIR[C T ION 291· 
R L or COLLAR I SHEE I 2 or 2 ~ 

Defect 'r.Q".nC1 Structur.. I ;; i two'" Pr .... ur.1 
. -- ---- -1- -. --. - -.---.. ---'--r ,- -, 

In,.rcep' Ano1e - ~ I rl" l 0 ... . 
SO .0 .0 '0 ';0.::-10 .. : • .:.., •• 0"'.,loull. '._'.:..li --' ~ (I u9.""'_)· ] 

I :SCHTST - ::/~ 

I 
I 
I 
I 
I 
I 
I 

I 

END 

Cor. barr.1 'ypi 

Co""".n"." 

Compl.,.d 

Lowe" by 

ver tical Icoll 

Check.d by . 

Record 1975/57 

OF HOLE 20 ·73m 

, , 

1 . 
1 I ' 

I ' . ! 

NOl., 

~-.+- --
~~-
~ . ! ~ 

L._ .L-
l
-- -. 

L{~H I . t ••• , 
i L-_._ ......... _~_ 

I 
~ 
i 
I 
~ 

r-
t 
~--

E-
~ 
)--

I-

.... 
.+-. -
-~ 

t 
-t 
-j 
--t 

·i t 
t -...... -- - . 

t· 

.; 

. -; 

1 ._, 
.. -1 

-----i 
_L_L 

Fr"clur. LOfl - N"",b.r of frtICI"r.' pr 2~ cm of c"r • .r"" •• of cor. I" .. blcx:lt" In 

B.ddtng tmd .10,.", PI",... - ""gl .. "r. m."."r.d '.'''''''.'00 pi"". "or"'", 10 I". cor. 

O.f.cl Fr."u."cy - Nu.,b., of "",.".", <,-f.-Cl' f.Ii."r •• jomf',f,oe/"r •• ) ~ 2~c", of 
co'. occurr"'fI ", .p.Cd,.d ,,,'.rc.p' tm(ll. ro"~ 

WOI.' L ."., M.".ur.",.,,'. - ..1- 1.. .... , .. "." flO/. '" prOfl'." ", .p.e,f,.d d."," 
-lL- L.".,,.,, Compl.,.d hoi. 0" ~,,,.~ dol. 

SW, - Slightly Weathend 

I 
I 'j 
I I I . 
I I 
I ' 
i ---·--1 

• VOluU m 1"9_0"s '''0'' ' (1011 I. od 
In conjuncf,on ""fit compufol'Oft 
."..,. r •• , ,ee""'" are ,nd,cot.d 
by bl"Ck" In "rlP. 

Cor. PhotoQ' apf'l NeQu' IYI No 

o.plh(m) BlOC! a Wh"e 

MI""'/" 
COlour 

! 
I 
I 



I:::IUHI:.AU OF MINERAL RESOURCES, 
.GEOLOGY 8 GEOPHYSICS HOLE NO. _'L_ 

---;o-c :-n-; Y-P.-- J----0-8~:I~t-,on- ~~:::-tc:-~e-t q-::~;~-- -----~~~:c~:~~-.----.,I--r-i~-tL-r~-:.-.~-;~ 
Degree or Weotherlno Li'hoIOQy,colour,ilrength,.tc 30 60 80' 901 JOlnt',valOl,180m, I 'ou,t' ,.fc (Lugeon,) II 

-_ . ______________ .L::...L.:::......L=-~L_!il.._,h.__",_±~-L- -.1 I I -'---.---------.-'-_'--___ -1 

SLATE 
MW 

SLATE 
SW. 

SLate WI 
(tuff aceoLls)·sand 

Slate with 20% 
thin (tuffaceous) 
sandstone beds. 

Moderately hard & 
strong J grey. 

NO CORE 

SLATE GreYish brown J wit 
MW. thin sandstone 

SLATE 
Sw. 

-FRST 

SiLty slate with 
30% thin sandstone 
beds. 

QUAR TZ ITE Hard, st ro ng ,grey-b 
FRST. 

END OF HOLE 14·03m. 

I: 
, I 
i· 

5 

'! I; 

100 

Breaks mainLy 
bedding pLane pa 
A few steepLy dip 

joints normaL to be 
Fractures genera 
-stained. 

Breaks mainLy on 
bedding pLane pa 

----.--------.-.--.-.-----------~-.-------------I 

Drill type ACKER N1G 
Fead Hydraulic 
Core borrel type 

Triple Tube 
Driller Pw.O. (NSW) 
Commenced Nov 197{' 
Completed Nov 1974 
Logged by G.Jacobson 
Vartlcal scole 1:100 

Cnecked by 

R r -'~1,!~,/5. 7. 

Notes 

Fracture LOg - Number of fractures per 2~ em of core Zones 01 cortl/oss blocked In 

Bedding and JOin/ Planes - Angles are measured rBlo/,vB /00 plone normal to fhtl core 

Defecl FrtJQuency - Numbsr of no/ural d(Jf~c/s (shtJors,join/s,fraClures) ptJr 25cm 01 

corB occurrIng 01 SpBclfled Intercep/ ong/II ronfltl 

Water Level Mtlasurt,menls - ~ LBVIII wndn haiti In progress 0/ specifIed depth 

-lZ-- Level In compl8tedho/e on specified dote 

SW. -Slightly Weathered 
MW_ - Moderately Weathered 
FRST. - Fresh Rack I Stained 

Water Pressure Tests 

... Values In lugeons should b8 reod J 
In conjunctIon with compu/alion 
8h(lfJIs rtlst Stlclions are IndIcated 
by blacked In strips. 
----- .. -

Core Photo9'aph Negative No 

Depth (m) Blo,k 6 WhIte Colour 

M/I,O' /-22.11 



BUREAU OF MINERAL RESOURCES. 
GEOLOGY 8 GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT CAPTh l;-.r; 
LOCAT ION Lower 

FLAT . nORTH .. QUARRY . 
8~nch . 

ANGLE FR~~t1f)IJ..;iR~J..~L· I'io-4!J ... .. . 
OOOROINAHSt. J~ JUU_ N1 5.~. 780 _ .. _ 

DIRECTION : 2S'7~ .. . 
OF COLLAR~nO ·2 _ __ . 

HOLE NOS 

SHEET1 

-.. ------ ---.,-.- ------.-- --r,~ ... .._;:~_::_:::_r_-_.__,___,r-:.-_:___=_--_.- - ---------..L-- r-
ROC. k t,p. 

SANDSTDNt 
M I.J . 

SII.:" sV,lE 
t-\ .I.1 . 

OeKrlpt ,OIt 

l. ,ffaoIOQ'1 . colo'" t '''.ng''' .• tc 

FI.L 

1' .... 1c- ~ """cl ~~~ 
'n>.l· ... eol 'i.Q.nd .. ~<'C ( 

L.f.fo.crOU'» , '\~ ...... - r..\~ 
~rowl'\ <;'II~ ~a.it'. 
Slo..-\e. ~CJ,. <;o.M,>rov,e C>J.' 

fI",c~ ,v,\e.-\, eciol(>ol 
<.:. c",",. :t1-1.·' M 

Colovr (O"'~ .. ~ ~reo..~r 
w.~'" '3<('1' ... 0,">' ~ Io..~c. Qrd 
\>I\;I~ ~~~'! . 

Struct"r •• 

JO I"'" ••• nl, '.0"", to",.,. ,etc 

------.--.-'~..-- .---. 

s\c..ineclo'c1iC\,.\J'!. 
~o,~, . c.\eauQ.~q, ro-,e>,11q 

~-"~_~_-+_ ... -10 b"JJ,,,,~ - .... \..,,(/1.., ;<, 
~-"f--~--+-'" Q,~ ~S' t<, COfE' . 

C.On' ~<O.dure~ \4J'\\.-
4ra.c;\W\('..+, ,\vo..Tk 
ool";3-. 

-,-------- - - ·-----~ --r .. __ --+_--~~~--1__+~-=+=~----.-.. _- ---- _. 

I 

-IvH' -H '..J . 

Sct-\ I'5,T - F~~l . 
~~~~edluW'l- COQ.~·· 
~m.i",ecl ""'eG.- C""\Or'I~ 
'1vo...tz. ScI-, ·I!.t. c I~, \ o.-vi, 

~" ' \ "" ·I\\...~Mvnrl J ' . 
'lO '0 V"\ \.10 t ..... willlt) . 
Qvo.rlt. c:.",,10 .. :1\(> ~I"'~ 0.+ 
-a "II- -Iq .c;,(O ....... . 

1--4--I--4------l 

C'~I\ ;" p1aWles 
-k ~dl~~ jciY'\t ~ I 
+ro.c.1u'e.s 1f'e>V\s,·k"illle&'. 

• 

Co~ Iofeo.~ 
. <..S5.oC.1 o.Jed ~~'" . 

-.J loa"",,!>. Quo.m u'e"'':. 
4 -10 "J.'-'M w,<i~ . Qt z Jilll'tl 

~-i--+--+---" .fc.ul+ o.~ I~OIo - I("L ~ " '. 

~_._~~_~_-+_~. 0 '<:>' I "ve ;t'Clo'\ ':>\-w", ,,d 
; O\y\~ ~ . rt\ I't'\ 0.... CfvI. h e6 

-.-1 iones 2 - 15; c.""" -.i,a It. 
._+-_+-._-__ ~.< ~'?"e.!o.llj cor-eis ) I 

+-_._.+-__ .... "',~or if'O'l'tS\Ui...i"'3 0v\ 

. ( \QUvc.r~t o.>"d ~tvr-e~. 
f----+-+--

. _.- ---~. - _ ._ - _._.,-------,--------------------,,.---------,-----------_.-
0"" 'IP. AC.I<I:R . NIO 

F .. a \\ 'i\tltQ.\J\I<. 
Cor. barr.' ')lp. 

Y"~k :1\Jo~ 
Dr iller ~ .'vJ .1 . (N .S .'-"JX . 

)ec. · 19"", 

:v« L . . 1 "n't 
L o0ge" by .. . V.·.'IS 1'1:'<= 

ve' "cal .cal. .1 lOG· 

o,eck." by . 

Record 1975/57 

Fracl",. 1..0(1 - N"",b., 0' ',oe'"" •• pet' I!J cm of co'. La" •• of eN. IOU bloe."'1n 

·B.dr1,,,,, tIfHI.Jo,,,, Pia" •• - A"",.. ",. ",.0."'''' r./o',~. 10 a pili". "ormlll ItJ ,,,. COr. 

O.I.c, Fr.""."ey- ·N,,"'~'" III Mlural .'.el. f.lI.a,."O''''.,lr<n:'", •• J I»' 2!Jem 01 

co,. occ"r""" til .p.e,f,.d Inl.rc.pl tI"",. ro"". 

Wal.' 1.. .... , "'.o."r.",.,,'. - ~ I.._'''~ hal. In prO", ••• 01 .p.cil,.d d.",II. 

...L.. I...~."it colftll/.'.d hoi. "" _"'-.1 dol. 

s .w . - <;UC,tilLl' wt:.~\\iEQ.E9 

M ~ . ~Ol)EMi~LY '-JEI\.\\\Et{.) 

\o\ .w . "'ICrtiLt """""-ni~RE) 

r~ . - fRn.tI ~I( 

fl'~:T. - t-~II fl..OC.1( - ";,IIIN€.)) . 

Wot., Pr ... ",. T •• " 

• VIII" .. 1ft fiJI_on. , houNllJ. r .od 
,,, ctl'tju"cI1on rI"" COtrtpulDllon 
,11.-1. 7 •• , .«I,on, IN. ,nt!ICof.d 

by bltIClt.., In .'"p. 
Cor. PhaloQ'apn NeQal ••• No 

Deplhl",) Black B 'III?'" COlour 
",/I"ID' {!fft _ 



Ij GBEUOREOAGU 0: GMEINO~RAL RESOURCES. PROJECT CAPTAINS . FhLAT,NORTH qUARRY. . I 9 J' 
L Y 01 HYSICS LOCATION Lowe.r .. Benc .. .. HOLE NO 

.- . - .... -_ . ... --- ... _.. . ... 

I 
I GE 

0 
L OG I CAL LOG OF DR I LL_H_O_L_E_r-1Ar-N..,..GL_Er;f-.A...,OM~H_O=-R-::IZ.T"0_N_T_A_LT"(_e_J ~___ 01 REC TlON . . . . 2 2 COORDINATES. ....... .... ..... i'lL OfCOLLAA. SHEET OF" 
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APPENDIX 2 

PHOTOGlW'.HS OF DIAMOND-DRILL CORE 
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j.P.Cepleoha 
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APfERDIX ,. 

. 'C 
PIl'IOO,tm 

J.P. Cepleoha 

The rocks reveal an easterly gradation trom porphyroblastic 

schists through slates to ~halea. Tuffaceous shales occur within this 

sequenoe. The mineral .. semblagea indicate a low-grade regional meta­

morphism within the lower greensohist facies. 

Sampll 743'<)056 SCh1et, railWAY-cutting 1 laD north of Captains Flat 

'!'he cryptoorystalline groundmass consists ot "hi te mica · (6ct~) , 
quartz, and phenocrysts otalkali feldspar (albite) (5-8%) which are 

part or oo~pletely altered to cl~s. Quartz phenocrYsts and aggregates 

of'platy mica are ... ooated with 1<>-15 percenil silicate minerals (e.g. 

epidote). Clustered tibrous a1ne~s, possibly prehmdte (or a zeolite), 

are found within silicate asgresate. and otten paeudoaorph other minerals • 

.1 solution tront throughout the section is marked by the concen­

tration of silicates, seoondar.Y mica (ol8J8), and cryptocrystalline 

quartz. Thequartz-aibite-epidote-muscoTite (± prehDite or zeolite) 

mineral assemblage repreaents a basio volcanic rock within the green-

.schist faciea. 

SMPI@ 74360057 Schi.t ,Borth Quarry 

The fine-grained groundmaal consists of tine-grained white mica 

(115%) and quarts (seC) aU.pad parallel to the sch1st~ity. Some of 

quartz porphyroblaats _(2oC) aDd altered tel de par (alb1te) phenocrysts 

(5-10%) aretractured. Pine-grained quartz domain8ocCur around . the 

rotated feldspar porphyroblaats. ipidote is an acc~ssor,y mineral. The 

rock is a coarse-grained b8sic Tolcanic turt which ha:B undergone meta­

morphism to the lover greenschist tacies. 

Sample 7436005BSlate, Borth Quarry 

The cryptocrystalline groundmass COr;1Sists of ¥hi te mica (70-75,~) 
parallel to foliation. SlIIall quartz phenocrysts · (15..;2ctC) lie parallel 

to foliation. Minor minerals are albite, clays and chlorite (5'%), 
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Appendix 3. 

Sample 74360130 Shale, North Quarry drill hole 2, depth 17.60 m 

The cryptocrystalline groundmass consists of white mica and 

quartz. Epidote and chlorite are acce.sory minerals. Clay minerals 

are abundant within the groundmass. 

Sample 74360'3' Tuffaceous shale, North Quarry drill hole 4, depth 19.30 rn 

The layered sequence conaists of mica-rich and quartz feldspar­

rich layers. The fine-grained white mica domain also contains quartz, 

chlOrite, and clays. 

The medium-grained quartz feldspar layers a~so contain chlorite, 

and mica with inter-stratified chlorite, platy white mica, and clays. 

The abundant alkali feldspar and chlorite represent altered tuffaceous 

material. 

. Sample 74360'32 Schist, Horth Quarry drill hole 6, depth 18.10 m 

The fine-grained groundmaes of quartz (60-65~) and white mica 

(}O%) contains clay minerals and part altered alkali feldspars. Quartz 

phenocrysts have embayments with partial recrystallization to secondary 

quartz. 

Silicates, mainly epidote (5-10%) occur as small phenocrysts or 

aggregates of crystals adjacent to altered alkali feldspars. 
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