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GEOLOGY A11Il FOUNDATION CONDITIONS Ar.Il 
TIm SECRETARIAT, BUILDING SJ;TE, CANJ3ElRR1\ 

SUIvllVIARY 

The Secretariat building is a maJor d£:fice,block at present 
under construction near the jUnCtion of King Edward Terrace arid ' 
CommoIiweal\;h Avenue, Canberra~ A.C.T. The building c'onsists of five 
connected secti,ons, designated A, ]3, C, D and "E, whi.ch are being 
constructed in two stages; Sections A ,and ]3 were 'completed early in 
1967, while construction of foundatioIi·::;tructUres'f6r Sections C, D 
and E, started in AUgUf:)t, 1967. " , 

The ,foundation'rock forth~ building consists of ' weathered 
shale, to depthl:'! ranging from 30 feet to.80 feet, ti.nderl~in by 
cavernous limestone'. 'The shale is a heterogeneous:rnixture of all 
grades of rock from compact shale to very soft, plaBtic '\clay; it 
contains scattered lEmses of carbonaceous siltstone" limestone arid 
alluvial material. The limestone is a hard, strong, crystalline 
rock which conta~ns over '90% c::alci~ 9arbonate. , ,',' , " 

Exposures'of shale in the basement excavation indicate gentle 
folding of the strata;' dips of bedding in" the exposuresand drill 
core are generally less than '350

., The shale is closely-jointed, with' 
many narrow, shear zones, though no major fault zones have been 
located. Very few joints are present in the limesto:iJ.e~ 

, • ~ t " • •• t . , :. . 

, ,r,rhe limestone ,is cavernousbenea:t;;h'much of the site,'and the 
drilling has shown that sQme areas are' significantly 'more cavernous 
than others. Cavities, up to'10 feet high* have, been penetrated', 
though most cavities are less than'5 feet high. Cavities' were not 
identified during the' initial''.:si te inve'stigation, and it was not until 
construction of foundations for Sections A and ]3 had 60nmienced that 
the true natu~e of the limestone bedro~k w~s revealed." Th~ ,p~op'osed 
foUndations, conslsting'of bored piers fOPnded on limestone, were there­
fore discontinued and, replaced by' groups .of Frankip:iles foUnded, "where 
possible, in the'shaleat'least 10 feet above the limestone. The 
foundations for 'SectioIls A and ]3 w~re completed using this method. 

* The vertical dimension of a cavity is referred tO'in this report 
as "height", rather than as, "depth"; ,this is to avoid the 
ambigUity of "depth of cavity", which could refer to its distance 
below ground surface or some o'ther datum. 

" . 
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Because of the difficulties encountere,d'in Sections A and B, 
the foundations, for Sections C,D and Ewere investigated by 25 NMLC 
diamond drill holes before deciding the type and depth of foundations 
to be constructed. The drilling showed that the shale is not sig­
nificantly weaker nor more weathered to clay than below Sections A 
and TI, but the limestone is more cavernous overall. However, if the 
foundations of Section C, DandE are divided into areas showing 
extensive cavi tie s, on the basis of the totaL footage of cavities in 
each hole, it is ev:i;dent ,that much of Section C and.half of Section 
D is underlain by bro. ad ~eas·of limestone which are less cavernous 
than the limestone below Sections A and B. Fu-xther,ah analysis of 
the vertical distributio;n of ' cavities shows that the areas of 
Sections C, D andE with few cavities are less cavernous in a vertical 
direction than the corresponding areas in Sections A andB. ' It is 
considered that a distinction between good and poor areas of foundation 
rock on this basis is justified by the volUlne of drilling data 
obtained, and itistherefore.concluded that,the limestone below much 
of Section C and ha1fof S.ect:lonD is less. cavernous, both laterally 
and vertically, than the limestone below Sections A.aridB~ 

. . , . . 

An analysis of the:;lize distribution of cavities shows that 
the range and relative dis~ribution of heights ofcaviti~s below 
Sections D and E are almost identical with those below Sections A and 
B. Section Chas a high proportion of large cavities in the limestone, 
though the results for the section as a whole are dominated by one 
drill hole. No opinion can be given on the likely. shape of cavities 
in the limestone. 

Considering all faotors, it is concluded that about half of 
the total area. of SectionsC,'D arid E could be founded satisfactorily 
in the sha.le. Even in the cavernqus areas, comparisons with the 
cavernous areaS of Section A andB show that Sections C,-D and E are 
slightly less ca,vernous than 'Sections A and B (where piles have been 
already founded in shale).' While:the'volumeof data for cavernous 
areas of Sections A and B is insufficient for reliable cpmparisons, 
it appears likely that nia.ny piles:'in' th~. cavernous areas of Section D 
and Ecould be founded satisfac;t6rilyJ.:ri the spale. In-, the cavernous 
area of Section C, piles must be founded on the fresh limestone. 

The abnormal foundation conditions encountered at the Secretariat 
si te have shown up deficiencies. in the. general planning, implementation 
and supervision of site investigations fOr maJor engineering structures. 
Specific r.ecommendatiorisare put forward which vdll improve the 
efficiency and technical.va;Lue (and.probably the economy) of future 
investigations. . " ';' . 

, . 

INTRODUCTION 

The Secretariat building is located near the junction of King 
Edward Terrace with Commonwealth Avenue, Canberra A.C.T. (see Plate 1). 
The building' consists of five 'sections, de$igp.ateq. A, B, 0, D,and, 
E; Section A has seven storeys, Secti,ons B and C' have six 
storeys each, and SectionsD andE·a.rethree-storey wings to the 
main building. Although SectioneD and .. E are smaller and 
lighter buildings, the foundations are' designed so that the 

.. 
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i'ound"tion loads T)8T 1:cui t area are of the sarno order as the loads 
:lmposed. by Sections A, B and C. Construction, is being carried' 
::lUt in two stages, the first of which Vias completed, early in 1967. 
Piling for the founddions of the second stage (Sections C, D 
and E) started in August 1967. 

Like many Tecent office blocks built ,in ,Canberra, the 
Secretariat building has a cladded exterior finish. Differential 
settlement of foundations of more than half an inch cannot' be 
tolerated in such structures, because of possible s~'ri'ousdamage 
to the cladding. It Was therefore a matter 'o'f great concern When 
cavernous limestone Was lOcated below the Secretari~t site, soon 
after the construction of foundations for Sections ·A and B had 
commenced in May 1'963. At this stage, the Bureau of Mineral Resources 
Was requested by the National Capital Developlni;:lDt :.Comlnission to 
plan and direct a programme of diamond drillmg 'to' ,determine foundation 
conditions below Sections A and B. The Bureau J:i~s: su'bsequently conducted 
geological and geophysical investigations of the f,6undation ccmdi tions , 
below Sections C, D and E:, and this Record. is a cOllation of all the' 
relevant geological information obtained ~t ~he,si:te ,up ,to August, 1966. 

The Secretariat site investigation ,isla,partictllarly 
interesting case history, mainly because the major f,6undat'ion problem 
Was not identified, and therefore Was notev"al,uated; ;bEdore construction 
commenced. Also, the 'information obtained befor.Etand dux:ipg construction 

.. d . ...... ,. c 

indicated extreme variations in the physical properties of thestrat?-
overlying the cavernous limestone, which ma~ea, ~9ientif.ic analysis of 
the overall foundatio'n cpnditions virtually' ,impossible.: ,The. following 
chronolog'ical account of investigations at.~the site' i'llus .. hates the 
difficulties encountered, as well as emphasizing shortcomings ,which 
should be borne in mind in future investigations (e. g. at, the, new 
Parliament House site). ' '. 

HISTORY OF INVESTIGATIONS 

The site investigation coinmenced in Jan'uary 1962 with six 
vertical*diamond drill holes, each 25 feet deep; the' holes Were 
widely-spaced and 'covered the generaJ,. area of the entire proposed 
building. All holes . revealed soft shale and clay below ihetop soil 
and gravel overburden, and it Was decide'a'to put down five deeper holes. 
These later holes located 'a stratum of hard, da:r;'k 'blue rock (tentatively 
identified as basalt), overlain by up to 16 feet of very soft material 
which could ,not be recovered by the AX drilling ,equipment used. for the 
investigation. In one of the,se holes, the d.riller "'rep'orted that 
"the drill string dropped one foot"; however, ,t.4e, significance of this 
report Was not recognised because ,of the inc.orrect .identification of 
the blue rock. 

In July 1962., 36-inch diameter 'auger hole drilled down 
to the blue rock, and a visual inspection revealed very soft, liquid 
mud between the water table and the blue rock. ' It Was concluded that 
the mud Was the result of deterio;ation of th'e shab3 below the permanent" 
water table, and in view of the fact that the ,iate'r"table would rise 
on the filling of Lake .. BuJ:'leyGdffin, it ,Was decided ,that bored piers 
be used to found the building on the hard blue rock. In view of the 
variations in depth of 'the foUndation rock ,already revealed by 

* All diamond drill holes drilled at the Secretariat Site were vertical 
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ddllirlg, a further 38 holes were planned on a grid pattern over 
the site to enable the depths of the bored piers to be estiInated. 
It ;,';as specified that small bore" (AX) drilling equipment be used 
and that the holes penetrate thr~e feet into the blue rock; it 
was al SO stated that no core recovery Was required, except in the 
blue rock. Drilling of this programme commenced in December, 1962, 
and 21 holes, totalling 1760 feet,-were drilled before tender,s for 
the foundation construcHon were'called in Marqh,1963.-: The -drillers 
did in fact recover, box and label core from the shale also, 'though 
core recovery Was not 100 'percent , and it is certain that core 
shOWing effects of solution Was lost or ground aWaif. 

The excavation of bored piers by tHe contractor (Fr<:mkipile) 
commenced late in April 1963., and a. problem was immediately' encountered 
with the rapid influx of groundwater into the caissobs~ , It Vias evident 
that the required belling-out of the bottoms of the piers would be 
impossible unless the irtfluxbfwater could be controlled, and on 13th 
May 1963, the BureaU Was asked to give an opiriionol1 the source of 
the water and the likelihood of ,ecoriomicallyde~watering the site. 
This Was the first occ~siori on which geological adiTioe vfasrequested 
in the course of t):lesl.te ,investigation. After discussing the problem, 
samples from Frankipiles' -drill were inspected, and several pieces of 
cavernous material were ,found. '- It wasevidenl that'- thefr'esh bedrock 
is limestone, l:U1d.this is clearly the main 'aquifer'.'A poinping test 
in one of the, caissons was-recommended, andpumpirlg at, 'a rate of 
40,000 gallons per hour :'made little impression on, the water level; 
it was concluded tha~t'de-watering the site Was impractfable'. 'Construct­
ion work therefore 'stopped while alternative foundation 'designs were 
considered. 

The alternative design finally adopted consisted -of 
replacing each of the pr-oposed bored piers with a group 'of Frankipiles. 
Each group consists of clusters of piles, rangin~ from two to eleven, 
and the piles were to be founded in the shale; 'far, enough above ~he 
top of the limestone to distribute the building load over any:;..lcavernous 
zones. It Was also decided that the pilSs must be founded below the 
current water table, so as to avoid any possible det'erior~tion of pile 
foundations after the filling of Lake Burley 'Griffin;' Because 'of the 
almost total lack of any data on the shale' in which ,tl;le piles were to be 
founded, it Vias necessary to re~dr±ll the entire site. Aprogranitne Was 
planned, and diamond drillingwithNMLC, equipinent c,ommericed on the 5th 
June under the direction of the Bureau. ,- , 

.• "I 

The first six h018S* of, this programmE:) were ,drilled only' 
to, the top of the limestone; heca:useofthe:ilnportanceof obtaining the 
maximum alIlount of informatJ.onon the shale. as quibkly as I)Ossible. 
The drill core showed that all grades of rock, from a hard compact shale 
to a very soft plastic clay,are -~:present as a heterogeneous mixture, 
and it Was obviouslydiff;i.cuH- to fO::rm .areliable opinion on its 
behaviour under Ibadwithout!?omequantitatfve,data. Laboratory testing 
Was considered impracticable,'-becausEl of the :iJ!1J2ossibili ty of obtaining 
undisturbed salIlples in suchhei;erogeneous material ,and it Was finally 
decided to test the shale byinea:s:urdng the settlements of three piles, . 

* These, and ~ll subsequent drillholes, were logged by ,B.M. R. geologists. 

.. 
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88ch loaded to 200 tons (twice the maximum required bearing 
caraci ty) 0 'The test'loacl.ings gave a maximum settlement of 0,,07 
inches, and this ck;flection disappeared with removal of the load; 
the use of F:rankipiles for the foundations of, Section .A and B 
was t'herefore considered satisfactory. During the subsequent 
piling programme, three piles Were selected at random for test 
loading; these alsos,howed negligible amounts ,of settlement o 

After the first six holes (D.D.1 to D.D.6) of the new 
drilling programme had been completed, it was evident that the 
limestone would be too close, to the surface in some areas for all, 
pile groups to be founded in the shale. All subsequent holes (D. D. 7 
to D. D. 23) were therefore drilled at least 15 feet, into fresh ,.limestone, 
SO that the size and distribution of cavities could be assessed. Twenty 
three holes, totalling 1660 feet, were drilled below Sections A and B 
by August 1963 (for locations see Plate 1). Cavit;ies, ranging in size 
from ito 7 feet, were found in 12 of the holes, generally near the ' 
top of the limestone. Contour maps of the top of the 'limestone were 
prepared as the drilling programme progressed, and in areas where 
the founding levels of pile groups werewithiri 10 feet of the limestone, 
one ~ile of each group Was proved to a satisfactory depth (generally 5 
feet) below fo~ding level.' " , ',' 

During the diamond drilling, and piling beloW SectionB, 
several lense,s of blacksil tstone Were located which had weathered in 
places to a plastic claYey silt. : r The settlement of thi's material, 
calculated from the resuits of laboratory tests, Was well within acceptable 
limit s, and no special criteria were adopted for piling in areas underlain 
by the siJ.,tstone (Davis, 1963b). 

The pilin,g programme pr~ceeq.ed sat,is:£:actor:ily, using the contour 
maps 'of the top of the limestone as a general guide' for determining 
piling depths' and the ' necessity of proving piles. ' The piling for Sections 
A and B was complete~ on 1 st November 1963, major problems being encountered 
in two pile groups only, located near D. D.1 (see Plate 1). There is a 
deep depression in the limestone surface here, and piles for one group 
were founded at least 60 feet below excavated rock surface~ A proving 
pile was drilled, whicp. penetrated a cavity 9 feet high, and subsequent 
piles in this area (ranging in length from 60, feet to' 90' feet) were 
installed with permanent steel liners., 

In view of the diverse foundation conditions reveal,ed by 
drilling and piling in Sections A and B, ,it Was evident that an extensive 
programme of drilling would be necessary to'test the foundations of 
Sections C,', D and E. Drill holes would have. :to be spaced at least as 
closely as in the programme D.D.t. to D.D.23, and it was thought that 

, a geoppysical survey could reduce the amount of d~amond, drilling necessary. 
Seismic refraction traverses were conducted at the site in October, 1964, 
and the interpreted profiles were tested by eight diamond drill holes 
'drilled between February and July, 1965 (D.D.24 to 31). Only two of these 
holes located limestone at the depths suggested 'by the g'e6pbYsioa!"pr'Ofiles, 
and it Was evident that ,refractions from the limestone surface were not 
recorded in traverses across Sections D'and E. ltwas therefore 
necessary to continue a full programme of diamond d±'illing to 'delineate 
the zone qf weathered and cavernous limestone below Sections C, D and E; 
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sixteen holes (D.D032 tp 48), totalling 1,550 feet, were drilled 
betvleen February and MaY, 1966. The results (Henderson and Best, 
1966) indicated that the limestone, particularly .below Seotions D 
and E, is more pavernous than below Seotions A and B. Doubts were 
~xpressed on the ability of the weathered limestone to support the 
building load, even if Frankipiles founded in the shale were to i:be 
used as before. Professor E.H. Davis, Professor of Engineering, 
University of Sydney, made a statistioal analysis of cavity 
distribution, based on the drilling infonnation, and this indicated 
a significantly worse situation than thecavi ty distribution balow 
Sections A and B (Davis, 1966). After disoussions in August 1966 
between the parties involved in the site investigation and (defJign 
of the building, it Was decided that Sections 0, D and E would 

be supported by groups of Frankipiles founded in the fresh limestone. 

GEOLOGY 

STRATIGRAPHY AND PALAEONTOLOGY 

A superfioial oover of soil, gravel and clay grades 
downwards into weathered shale, whioh extends to depths ranging 
from 32 to 84 feet. Below the shale is an unknown thickness of 
limestone. 

Subdivision of the shale has not been possible, e~ept 
below Seotion A. ,The shale is not_ highly weathered below this part 
of the site, and variations in colour oan be oDrrelated from one 
drill hOle to another in a fevl plaoes. There are also lenses of 
blaok oarbonaoeous silt and siltstone in the shale. On the whole, 
however, thE) colour variations are.notoonsistent enough to enable 
the shale to be divided into stratigraphical units, 

The limestone beneath the shale is of oonsiderable thiokness. 
One hole, D, D. 23, reaoh a depth of 163 feet without penetrating its 
base. The limestQne is uniform throughout and contains no distinotive 
beds that could be used as marker horizons. 

The shale is riohly fossiliferous, and some drill holes 
enoountered numerous weathered-out fossils; two well-preserved 
speoimens of the trilobite Encrinurus have been identified. Also, 
numerous oorals ooour throughout the part of the I ime sto'ne sequenoe 
penetrated by drillholes. Both the shale and limestone belong to the 
Riverside Formation, whioh is of Lower Silurian age. 

A detailed palaeontologioal study of drill core from the 
site will shortly be undertaken by Bureau geologists, and this study 
may enable correlations to be made between drill holes. 
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ROCK TYPES AND DEGREE OF WEATHEIillJG 

Shale 

The shale is generally a buff or yellOW-brown" soft, 
weak rock, weathered to various degrees. In most drill holes, the 
shale consists of moderately weathered rock, with numerous:zones of 
fragmented rock and clay. In many holes, weathering Was found to 
become more severe with depth •. Under Section, B, however, almost 
fresh shale occurs beloW a depth of 50 feet. The shale is dark grey 
or grey-green and; although fresh, is soft and weak 'with broken 
zones containing clay e 

In some areas, the shale; and clay have been bleached white 
or pale grey by percolating mineral solutions. Bleaching is partic­
ularly common below Section D and the northern end of SectionB 
(see Plates 6 and 8). In other areaEl' bleaching is cormnonly 
restricted to a few joint planes. Partial bleaching Was al so noted 
in a few drill holes. ,-

Carbonaceous Siltstone 

Below SectionB 'and the eXtreme eastern end of Section 
A, a layer of black, carbonaceous sil tstone_ occurs. ,in almost fresh 
shale between depths of 52 and 69 feet. Some of the siltstone is 
compact, but it is more cormnonly brecciated and partly decomposed 
to a very soft, clayey silt. The siltstone has a inaxilnum thickness 
of 12 feet (in D.D .. 11), whEe in one hole '(:P,:D.15) three'sepa,rate 
thin bands were located at tl1,e saine general level as the sil tst6ne in 
nearby drill holes; this indicates some lateral variation and lensing 
out of individual beds iilthe 'shale. 'c·- , 

Samples from the black siltstone Were tested in the 
laboratory by Frankipile, 'and Professor Davis- of Sydn8V University 
analysed the results in conjunction with the field:dS.t-a;,Ji:t wa.s concluded 
that no appreciable differential settlement of piles would be caused 
by the sil t stone beds. ' 

Limestone 

The limestone is a dark, blue-grey, hard, strong rock where 
fresh. It weathers first to a pale blue-grey, then to a mid-brown, 
and finally to a dark brown, granu.lar rock which, crumbles readilY" 
Analysis has shown that the limestone is quite pure and consists of 
greater than 90% calcium carbonate. -The insoluble residue is carbon­
aceous matter, which accounts for the dark colour of ~he rock o 

Calcite veins and -stringers"resul ting from the infilling of previously 
open joints, are numerous in many drill holes. Small amounts of 
pyrite were noted in some drill holes. 

The extent of weathering of the limestone is very variable. 
In some drill holes weathering extends only. a few inches below the 
shale-limestone contact; other drill holes revealed up _ to 40 feet 
of weathered limestone • 
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Cavities have been found in the lime.stone below,all sections 
of the building, and minor solution is evident in much' of the rock.' 
The oavities penetrated in the drill holes are up to 10 feet high, 
and average about .1i feet; three quarters of the major cavities are 
less tha.n four feet high. Cavities generally occu:r .in the weathered 
zone at the top of the limestone sequence,. but a few have been found in 
fresh limestone. One dria hole,D.D. 30, penetrated a total of 28 feet 
of cavities, but all other drill hole's encountered Jess than 15 feet of 
cavities and some did not penetrate any cavities. Minor solution of the 
limestone occurs in the form of small cavitiesar.c1 open veins,c6mmonly 
lined with terminated calcite crystals. Calcite: in veins "andstringers 
has generally been dissolved preferentially, indicating that ,:the lime­
stone is less soluble in the percolating groundwater than the secondary 
calcite. However, in a fewdrillholes~ the lime!?tone·has been dissolved, 
leaving a "honeycomb ll of calcite veins; this is ·probably due to·variat­
ions in the chemical composition of the calcite which'have rendered it 
less soluble than the limestone. 

In onedrillhole,D.D. 44, 12 feet of unconsolidated black 
carbonaceous silt was encountered at the bottom of a cavity. The silt 
is probably the residue from dissolved limestone and waS washed into the 
cavity by percolating groundwater. In a few. holes, notably D.D. 26, 
intermingled fragments of shale and limestone indicate, collapse of rock 
into a cavity, and in D.D. 42 a cavity:appears tOlhave been filled with 
clay. 

Lenses or boulders of limestone in the shale have been penetrated 
in eight drill holes' (D.D. 5,'12,.17,23,30, 32,'44'and45), and two 
limestone boulders were locat~ddurin.g:'the e:l{cavation for:.pile caps 
in Section A. The vertical dist~ce'of·theb.6ulders or" iEmEies above the 
top of the main body of limestone ra.nge·sbe~vieen 10 and'30'feet;' this 
indicates that they are quite separate'from themaln: limestone mass. 
The boulders penetrated by thedrill.holes range, from fresh, blue. rock 
to weathered, cavernous . limestone. One of the liouldere e5cposed during 
excavatiqn was about two feet in di~eter~ and'wl;l.s' cornpo(3ed of fresh 
limestone; the other boulder had been almost' 'entirelydiesol ved by 
percolating groundwater,' leaving a. cavity thre'e,feet across and. one and 
a half feet high which was lined with secondary calcite ahd'black 
carbonaceous material. 

Alluvium 

In seven of the diamond drBl holes, ~lluvial material was 
encountered at depth in the shale~ The matei'ial recovered from the 
alluvium generally conSisted of waterworn qua:rtzpebbles f but in: one of 
the more recent holes (D.D. 41) river sand waS also' recove'redbythe core 
barrel; it is likely that sand isa,1so preserttinterm:i:xed with gravel 
in the other drill holes penetrating alluvium~ ·-A,n.'appreciable thickness 
of alluvial deposits in the shale was encountered in only two holes 
(D.D. 41 and D.D. 42, with 10 feet and 9 feet of alluvium respectively). 
D.D. 48 may have penetrated 1 feet of gra.vel,as pebbles of quartz were 
recovered between A3 feet' and 50 feet. Core.'recov:er§: in: this section 
was only about 20%, and the lost core could have been river sand which 
would have easily been V(ashe,d away during drilling. ·Inthe other holes 
(n.D. 1, 29, 30 and 31), pebbles of quartz occur intermixed with clay. 

The or~gln of the alluvial material in the shale is difficult 
to explain with the limited information available.; All of the drill 
holes showing gravel in the shale are located in a group at the extreme 
western end of the building complex, i.e. aiong the western side of 

-. 
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Section C. The gravel is obviously of geologically recent Or1.g1n, 
and was deposited long after the deposition and consolidation of 
the shale; it must therefore have been transported and'laid down 
by a recent underground drainage system. The proximity of the 
cavernous limestone strongly suggests, the ,presence of an integrated 
underground drainage system which could carry sand and gravel,' but 
only three of the drill holes showed gravel ,within 5 feet of the 
top of the' limestone;, in the, remaining four holes, the gravel occurs 
at heights above the top of limestone of 11, feet, 1.1 feet, 17 feet 
and 24 feet respectively. The shale 'in which the gravels occur is 
not cavernous,' and it is impossil:>le to visualise a drai~age system 
of this order developing in the shale. The only evidence available 
at this stage which suggests a possible origin for the gravois is 
the presence of limest'one boulders or lenses in the shale~Eight 
of the holes drilled at the site in'tersected limestone' in the ' 
weathered shale, an,d five ,of these holes (D. D. ,5, ?3, 30, 44 and 
45) are in the area where gravels have been ,located. It is therefore 
possible that the limestone "boulders" were 'originally connected 
lenses which may at one tiine have' been much more ext'ensive'than they 
are at present. Solution of this liniestone could have formed, an 
integrated drainage system connected with surfac,e drainage, and 
deposition of sand and gravel could therefore have taken place. 
However, as'limestone has noi; been recovered fr2JD: the alluiriai deposits, 
it is necessary to postulate subseQuent sOluti8n/most of the limestone 
and collapse of the shale into the 'restil'tailt 'cavities. The shale is 
so broken and weathered that. there is no positive indication of such 
collapse and settlement~ 

The bedrock'surface across the entire, site is ~overed by 
alluvial deposits up to, 10 feet thick. These deposits are' immediately 
below the soil cover, and are of no significance with'regardto 
foundations for the building. " ' 

STRUCTURE 

Folding 

The pattern, of folding, as indicated by the structure 
contours on top 'of the limestone, (see 'Plate 3), appears to be irregular, 
even allowing for the poss~ble 'collapse of shaJ,e into cavi tie~ in ' 
some places. Observations of bedding in dril'l holes show that the 
dip, ranges from 0 to 55 degrees;' it is generally' between 10 and 
35 degrees., A structu:ral "hi'gh"occurs below the centre' 'of Section 
A and appears to, indicate ,the crest o~ an anticline' piunging, gently 
north-east. At the western end of Section A,'a syncline is indicated. 
Below Section C the depth to the shale-lime,ston'e' contact is very 
irregular, andii; is'possible that the ~hale ~as originallY deposited 
on an uneven limestone surface; alternatively this zone may be affected 
by faulting. Below Sections D and E, there seem to be several folds 
striking north to north-east. ' '" 
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Faulting 

No major faults have been identified in the area drilled, 
but smClll faults are possibly present Where the structure contours 
011 the shale-limestone contact are closely spaced. Numerous zones 
of fractured and decomposed rock occur .in t4e shale, and some of 
these show shearing, which indicates minor faulting. Broken zones 
in the shale are extensive below the western end of Section A and 
also below Sections C, D and E; they indicate t:nat minor faulting 
may be more extensive below these areas than elsewhere. 

Jointing 

The shale is closely jointed.' Tkledominant joint system 
is parallel to the bedding and a system of. vertical joints is also 
evident. Most of the joints contain clay. Jointipg in the shale 
helps to account for the short cor-e lengths brought to the' surface 
in most drill holes, particularly beloW Sections-C, D and E. 
The limestone, on the other hand,is almost-unjointed, most fractures 
being due to the drilling. . " 

ENGINEERING GEOLOGY 

The discovery of cavernous limestone below the Sec~etariat 
site posed difficult problems-' in designing adequate foundations for 
the building, particularly as only slight differential,.settlement 
could be tolerated~ Themaih_problem Was the iJIipossibility of 
ensuring that any particular pile or pile ,group is n<pt underlain by 
a cavity in the limestone., which' could Gollapse unq.er, the increased 
load. The obvious solution to this problem Was tofouild the building 
sufficiently far above the limestone for the building load to be 
spread evenly over the limestone' surface. This immediately created 
another problem relating to the condition of the shale overlying the 
limestone: the shale is so variable in compositiop, ranging from 
soft clay to compact rock, that it Was difficult to give an informed 
opinion on the ability of the 'shale to support the building load 
without appreciable settlement. Qualitative and semi';;;'quanti fative 
information on the shale was provided by .diaIllond drill cores and 
laboratory testing of some samples of the very"weathered shale, while 
quantitative data were obtained by test-:-load;ing three piles and 
measuring the settlement characteristics. Afternilmerou9 drscussions 
between the consultant engineers and architects, the National. 
Capital Development Commission, and geologists from th.e Bureau', 
it Was decided that a foundation cohsisting of groups' of Frankipiles, 
founded in the. shale where possible, would be be st.:.. suited to the 
bedrock conditions below Sections A and B •. It Was 'recognized that 
there Was some slight risk, but: it' Was, considered t~at the risk 
is minimal, and that alternative types of foundation would give no 
better guarantee agamst risk of differentia1 se~tlement. 

After the succes,sful construction of the foundations for 
Sections A and B, investigations were carried out to determine 
foundation conditions below Sections C, D and E. It Was determined' 
that conditions in general are similar to Sections A and B, with the 

" 
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important differ8ncp. thr.t the limestone generally contains more 
cavities below Sections C, D and E. The l)rob~ein therefore arose 
as to whether the more advanced sol\).tion of limestone Was 
sufficient to warrant founding piles in the fresh lirilestone. 
At this stage; differences of opinion aros'e betv~een those involved 
in the foundation investigation and design; some cOJ:?sidered 
that a pilinK programme similar to Sections A and B would be 
adequate over much of the foundation area, while'others maintained 
that, as a considerably higher, degree of. risk Was illvloved9 all 
piles should be foUnded beloW cavernous limestone& ., ,The Bureau 
geologiGts were of the'opinion that the drilling indicated broad 
areas which could be treated as for Sections A and B; this Was 
indicated in their final report on theresul ts, of the site investigation 
(Henderson and Best, 1966). However, the opposite opinion Was 
;jl:rfluenced to a large degree by a statistiC::al study of the distribution 
o.f cavities in the limestone(Davis, 1966). It Was finally decided that 
the greater expense of the deep foundations was' :Warranted by the 
increased r'isk of differential settlement when, compared with Sections 
A and B. 

The results of the, diamond drilling at the site are 
considered below in some detail; in particular," the pattern of cavity 
distribution in the limestone' is analysed inrel\ation to foundation 
design for Sections 0, D and E. 

SHALE 
, . 

The propertieEj .of th,e shale, as described in the Section 
on geology (p.7r, apply to the foundation's of all Sections 
of the building. When drilling in Sections C, D and E Was in prog'ress, 
it was thought at first that the condition of the ,.shale ,Was 
significantly worse than below, Sections A '!:U1d Be;'. However; subsequent 
comp3:~,rison with, drill core. and photographs' of "the earlier ,drilling 
showed that this 'impression Was exaggerated; although 'joints tend 
to be closer-spaced and few drill core lengths of ·sha1e from belOW 
Sections C, D and E are greater than 5 inches,~ the shale is not' 
recognisably more altered and decomposed than that . below ~ections 
A and B. It is considered ~hat the founding of ,piIesin the shale is 
possible in Sections 0, D andE without significant1Y,·increasing 
the risk, provided that there is a reasonable' thickne~s' of shale below 
the base of the piles. In Sections A andB, ,10 feet- o:f~hal,e below 
the piles Was considered adequate for distri b.u~ing -bu'ilding 10~d evenly 
over the limestonSl, and: suph~·a thickness,would,p:rob'ably be adequate 
for .Sections 0, Dand E. In the Bureau report of the investigation 
for Sections C, D and E, a thlckness of 15 feet was .. sug'gested;i tWas 
envisaged that the extra 5 feet would ,more than cOn1p~nsate fc;r the 
effect the closer jointing has a load ~issipation. 

At the western end of Section E, there if? a ,daJ?ger of 
settlement of piles founded in the shale, owing to po'ssible consolid.­
ation of the alluvial deposits locate,d in drill holes' D.D. 41 and 42. 
These are the only two holes. in which aJ?, appreciable' thickness of 
alluvium Was located in the shale, and it is recommended,that piles 
in this area be driven down to fresh limestone, regardless' of other 
rock conditions • 
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Where free from cavities, the limestone'is an excellent 
foundation material, as it isa hard, strong, orystalline, sp'arsely­
jointed rook. Even in oavernous rook, only a few feet of sound 
limestone above the cavities would generally provide suffioient 
arching action to provide 'adequate building foundations. HOvv8ver, 
despite the extensive drilling programme conducted at the site,' 
it is possible to discern 'only a general pattern in the distribution 
of cavities; it is impossible to predict the location, size and 
shape of cavities in any C speoifio area. 

Areal distribution of oavities 

Forty-one of the NMLC holes were drilled at least five 
feet into the limestone,andof these, 25 enoountered one or'more 
oavities. The distribution of drill holes penetrating cavities is 
shown in Plate 9, and the t9tal footage of cavitiesenoountered in 
these holes is indicated. To bring out the pattern of oavernous 
areas, the holes shOWing more than. 4 feet 'of cavities have been 
grouped together and emphasised by stippling. There is no partioular 
signifioance in seleoting the figure of 4' feet, but it" is considered 
that areas of limestone where less thpn 4 feet of, oavi ties We,re 
enoountered do not give rise to oritio~l foundation,oond'itions, 
particularly if piles are based 10 feet above the top of the limestone' 
where possible. If thisoriterion is valid, it is'evident from Plate 9 
that the piling programme adopted at thesi te wa~ justified in Seotion 
B and the eastern half of Section A. The distribution of oavities 
below the western half' o'f Seotion A is not knowri, as drill 'holes 1 to 6 
did not penetrate the limest.c:me to suffioient depths. 

With regard' ~o'thefoundations for Seotions C, D arid E, 
Plate 9 indioates that thegerieral oriteria fOr piling u'sed in Seotions 
A and B would be adequate 'for most 'of Section C and half of SectionD; 
Seotion E, however, is s'ignifioantlymore oavernous than Seot1ons A 
and B. In the, authors t opinion', there' is no justifioation' for combining 
all data from Seotions C, D and E"for,oomparison with'"SeotionslA and B, 
when the data indiCate that extensive areas of foundations below Seotions 
C,D andE are similar to those enoountered below SeotionsA andB. 
The equipment to be used for the deep piling prograinme proposed for 
the building exten'sions is similar to that used' in Seotions A and B, 
and there appears to be no eoonomio advantage in adopting a uniform 
oriterion 'for depth of piles where foundcitioncondi tions are demonstrably 
variable. 'Even if the distinotion o{'"good''' and "had" areasshowri on 
Plate 9 is oonsidered to be based on' insuffioient data', i t\vould be 
preferable in any subsequent analysis' to -'consider eaoh of the ,three 
Seotions separately, rather than combining them as one' uniforrri ' area. 
Analyses in later seotions of this report are made on the basis of three 
separate areas, and it is eVident from the analyses that there are 
oonsiderable variations between the three areas. 

The followi,ng table shows the distribution of drill holes which 
penetrated oavities, aooording to the Seotion of the building',in whioh 
the holes are looated. ' 

, .. 

• 
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Section of building A B C D E 

No. of holes penetrating at least 
5 feet into the limestone .8 8 9 1 9 

No. of these holes penetrating cavities 5' 4. 4 4 8 

. Percentage of holes penetrating cavities 63 50 44 51 89 

This table shows that only Section E is significantl;ymore cavernous 
than Section A and B when areal distribution of cavities is considered; 
Section C is seen to. be less cavernous than Sections k and B,-'yJhile 
Section D has the' same proportion' of drill holes shoVling-' cavities 
as Sections A and B combined. This analysis also shows that neither 
Section C nor Section D agree with a statistical model of cavity' 
distribution constructed by combining all data from the three Sections. 
In such a model, for any number of random holes drilled into limestone, 
80% will intersect at least' one cavity. 

Vertical distribution of cavities 

In the course of drilling h()les D.D. 1 to' 48, 'the total 
footage drilled in limestone Was 1,640 feet;· of this,- 118 feet 
represented cavities. Plate· 2 shows the distrib'ution- of'the 6-avi ties 
in the drill holes, together with the observed lower limits of solution 
in limestone,and it is evident that solution of limestone is not 
restricted to any particular range of .relative levels.- The only -general 
trend which has been noted is a tendency for cavitieHt'o ·fonil"within 
5 feet of the top of the limestone; - this has been observed in 12% of 

~' the holes which p_enetratecavi ties. It is' al-so apparent from-Plate .2 
that 'almost· half the total footage of cavities encolmtered occurs 
within 10 feet of the top_of the, limestone. 

• 

To comvare the re~ative severity of -solution in -ctifferent 
areas of the foundations, it is necessary to equate'the total footage 
of cavities encountered in any. drill hole wi t.h the -footage" of limestone 
in that hole which shows evidence of solution. These facts are readily 
available' in Plate- 2, and the following table compares the ratio of 
Cavities to soluble limestone for the five Sections of the building • 

.-. 

Section of building A B C D E 

Average tOtal footage of cavit~es 
~(ri) '5i-per hole 3 ~ 6i 

. Average footage of limestone shOWing 
solution 29 15 14 (10) 23 30 

Percentage of c'avi ties in soluble. 
limestone 10 11 33 (11) 23 22 

The figures in .brackets for Section C are the values obta'fued- if results 
of D. D. 30 are not included •.. Although there is no statistical­
justification for :-ignoring the results of D.D. 30,. it is almost certain 
that this abnormal drill hole gives an' unduly pessimi~tic bias to- the 
resul ts for SectionC. Ailother factor which influences the results in 
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the table above is relevant toth~ figures given for Section ,A. ' 
In the table, drill holes D.D. 21 and 22 are included in the 
caloulrltions, whereas these holes are in fact. 40 feet ·outside-
the limit of: the main building. If these holes are ignored," the 
percentage of 'cavi ties in soluble: limestone for Section A in'creases 
from 10% to 16%. However, even by taking the pessimistic'view . 
of Sections A andB, and the optimistic view of Section 0, it is 
evident that the limestonebelovi Sections C, D and E combined is 
more cavernous than Sections A and B. 

If the same analysis. is·.carried out by dividing the site 
on the, basis of Plate 9 (i. e •. the' areal cl.istributionof, holes. 
showing cavities) very different results are obtained. Th~ -follov/ing 
table shows ,the results obtained for Sections A andB compared with 
Section 0, 'D and E;both. areas being divided into '!;he shaded and 
unshaded areas . shown in Plate'9. 

Average total footage of 
cavities per, hole 

Average footage 'of limestone,' 
shOWing solution 

Percentage Of 9avi ties in 
.soluble limestone 

A &: 

1t 

19 

7.6 

uri shaded. 

B O,D & 
" 

t 

10 

5.7 
: ... 

Shaded 

E A&B C,D&E 

1()~ 11 

'.,. ,~. 28 ,: 33 
" . 

37.5 33.0 
, 

It is seen .that in.the areas of Sections 0, .D and E where 'we consider 
the piles maybe foundediri theshale~t.he limestone is less cavernous 
than in Secti ons A and B where piles actually have been founded 
satisfactorily. In the .two small areas of Sections A and B where extensive .. 
cavities Vlere located by drilling, the limestone is more 'cavernous' than 
in the. shaded areas' of Sec'jiicms 0, D and E. It is theref:ore. concluded 
that an analysis of the Vertical· distribution of cavities 9verthe site 
confirms the conclusionmadEl in the previous section that many 'pile 
groups in Sections C and D may be founded satisfactorily in ~he' shale. 

Size and shape of cavities 

As all of the drill holes at the site were vertical, the 
only dimension measured for cavities Was the height. No information 
could be obtained on the lateral extent of individual cavities, and ' 
SO 'it is impossible to .deduce the." shape 'of the cavities. Solution of 
the limestone would have commenced along open joints, and it is likely 
that the general shape and ori~ntationof cavities is related to the 
orientation of the joint systems ,even after the deveilopment of the 
larger cavities. However, joints in the limestone recovered by drilling 
were very sparse,and no particular joint systems were evident; this· 
is propably becau'se all open joints have developed into cavities. The 
only direct, evidence' of s.olution along joints Vias showrt in D. D. 37, 

,-
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whore the drill followed a nea~vertical joints for several feet. 
The joint was about two .inch~s wide, t!\rld the infilling of olay 
and sha.le fragments Was recovered by the core barrel; at the 
intersection by the drill hole, the joint Was 18 feet below, the 
top of the limestone. 
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An analysis oi' the size distribution of cavities below 
the five Sections of the building can be made by assuming that the 
heights of the cavities located are proportional to their overall 
size. A list of the heights of all- cavities located by the drill 
boles Was made for each Section of the building, from which 
cumulative distribution graphs of cavity heights were plotted; these 
were drawnby plotting the percentage of cavities greater than a 
certain height L against log L ($ee Fig. 1a). The graphs show that 
Section A has the smallest cavities, while Section C has by far the 
largest cavities; Sections B and D have an intermediate range· of 
cavi ty sizes, while Section E has cavities which are generally 
larger than those below Section A,but smaller than below Sections 
Band D. The gr13.ph for Section' C is dominated completely by the 
data from D.D .. 30, as previous analytical data have been bias~d by 
this drill hole. However, if the heights of cavities from Sections 
A and B are combined, and Sections D and E similarly combined, the 
resultant cumulative di$~ribution graphs are as shown in Fig.,1b .. 
From this it is clear tna~/range of cavity heights and the proportion 
of any particular size of cavity is th~'isame below. Sections D and E 
as below Sections A aildB; therefore, although.there are more 
cavities in the limestone below Sections D andE, they are no larger 
than the cavities below Seotions A and B. This is contrary to the 
resul ts of the statistical model of cavity distribution for Sections 
C, D and E where cavities have coalesced to form 16-foot high caverns. 
As Was shown in the earlier analysis of areal distribution, this 
model is made unrealistic by the inclusion of data from all three 
Sections in the one analy~is. 

1. 

CONCLUSIONS. 
' .. ~ 

Bedrock at the Secretariat site consists of weathered shale 
to depths ranging from 30 feet to 80 feet below original ground 
surface (R.L. 1850 feet). The shale is underlain by limestone, 
which is caveTnOUS under much of the site. 

2. The shale consists of a heterogeneous mixture of all grades 
of material from compact shale to very soft, plastic clay •. 
Lenses of black carbonaceous siltstone are present in the shale 
at the eastern end of the site, while at the western end of the 
building the shale contains scattered lenses of alluvial material. 

3. Fresh limestone is a hard, strong, crystalline. rock which 
contains at least CJJ% calcium carbonate. . 

4. Cavities up to 10 feet high have been located during the 
drilling at the site. A total of 178 feet of cavities Vias 
penetrated during 1,640 feet of drilling .in limestone. 

5. Boulders or lenses of limestone in the shale were located in 

6. 

eight drill holes. The deposition of alluvium in the shale may be 
associated with solution of such lenses. 

Dips of bedding in the shale are generally less than 35°; 
gentle folding is indicated by these dips and exposures in the 
basement excavation. 

.. 
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No major fault zones have been loca~ed, but the shale 
is generally closely-jointed, vii th many narrow shear zones. 
Very few joints are present in the limestone • 

The foundations for Sections A and B consist of groups 
of Frankipiles, many of which are founded in the shale at 
least 10 feet above the limestone. The risk of differential 
settlement in these foundations is considered negligible. 

The shale below Sections 0, D and E is not significantly 
weaker or more extensively weathered to clay than the shale 
belovi Sections A and B. 

Drilling in Sections 0, D and E indicates that the 
limestone is more cavernous than in Sections A and B~ However, 
a plot of the areal distribution of drill holes snowing 
extensive cavities (Plate 9) shows that much of Section ° 
and half of Section D is underlain by limestone which is 
demonstrably less cavernous than that be]ow Sections A and B. 

An analysis of the vertical distribution of cavities 
shows that Sections 0, D, and E, when treated as individual 
foundation areas, are more cavernous than Sections A and B. 
However, if the foundations are classified according to the 
areal distribution of drill holes showing cavities, as in 
Plate 9, it is seen that the areas in Sections 0, E and E 
with few cavities are less cavernous in a vertical direction 
than the corresponding areas in Sections A and B. 

It is considered that a distinction between good and 
poor areas of foundation rock, as shown in Plate 9, is justified 
by the volume of drilling data obtained. It is seen that the 
holes shoWing an appreciable footage of cavities are grouped 
into two well-delineated areas in Sections 0, D and E. On the other 
hand, there is no valid reason why the foundation conditions, 
ro1d hence the foundation treatment, should be grouped according 
to the outline of the building. 

13. From conclusions 10 and 11 , it is evident that the limestone 
below much of Section ° and about half of Section D is less 
cavernous, both vertically and laterally, than the limestone 
below Sections A and B. 

14. An analysis of the size distribution of cavities, as 
exemplified by the heights of cavities penetrated by drilling, 
shows that the ran~and relative distribution of heights of 
cavi ties below Sections D and E are very similar to Sections 
A and B. Therefore, although the limestone below Sections 
D and E is more Cavernous overall than that below Sections 
A and B, the cavities are no larger than those present beloW 
Sections A and B. Section ° has a high propo,rtion of large 
cavities in the limestone, though the results for the Section 
as a whole are dominated by one particular drill hole 
(D.D. 30). . 

15. No opinion can be given on the shape of cav:lties iri'the 
limestone. 
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From the above considerations , it is concluded that 
about half of the total area of Sections 0, D and E could 
be founded satisfactorily in the shale. 

17. In the cavernous area around D. D. 30 (see Plate 9) 
pile s must be founded below the cavernous limestone. 

1P. AnalYsis of the distribution of cavities in the cavernous 
areas of Sections 0, D and E (see Pe12,13,.4;Shows that the 
percentage of cavities in solu.tion-affect:ed limestone is 
slightly less than the corresponding value for the cavernous 
ar~as of Sections A and B (where piles have been founded 
mostly in shale); the contrast is.morepronounced if D. D. 
30 and D.D. 44 are omitted from analysis, as they should be 
in the light of conclusion 17. As the distribution of cavity 
heights is the same as in Sections A andB, there is a strong 
case for founding piles in the shale, where possible,even 
in the cavernous areas of Sections D and E. 

19.. Where limestone is encountered during piling at a higher 
level than indicated on the contour map of the top of limestone 
(Plate 3), there is a strong possibility that the limestone 
is a boulder or lens. In such cases, the pile should be 
continued until shale is encountered or until the level of 
the indicated top of limestone is reached. 

20. Piles in the area around D.D. 41 and 42, at the western 
end of Section E, should be founded in limestone; this will 
ensure that alluvial deposits, which could CaUse settlement, 
are not present below the piles. 

REOOMMEN"DATIONS 

Specific recommendations on the piling for foundations 
below Sections 0, D and E are incorporated in the conclusions of the 
previous section; many of them are no longer applicable to the 
foundation construction, as all piles are to be founded on fresh 
limestone. However, the unusual foundation conditions encountered 
at the Secretariat site have shown up deficiences in the general 
planning, implementation arid supervision of site investigations 
for large buildings, and the following considerations should be borne 
in mind when investigating future buil~gsites' in Canberra. 

. .! ' 

1. r -Diamond drilling for engineering geological investigations 
should always be carried. out· using NMLC drilling eQuipment. The 
triple tube core barrel with face-discharge bit was specifically 
designed and devel()ped for site investigations, and the ability of 
this eQuipment to recover core intact from badly broken z()nes and 
clay seams is well worth the small extra cost per foot of drilling. 
No better example of the comparable value of AX and NMLC drilling 
could be Quoted than the Secretariat site investigation, where both 
programmes of drilling were carried out by the same drillers using 
the same drill machines. 
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2. Investigation diamond drill holes should alw~s be 
cored for their entire length, and not just in "bedrock" or 
particular strata of immediate interest. The Secretariat site 
investigation has clearly demonstrated the false economy of 
restricting coring techniques to particular zonea of drill holes. 

3. Adequate core storage facilities should be provided 
at each site in the form of well-designed, strongly-constructed 
core boxes, and a Weatherproof shelter for the core boxes. 
The Department of Works has designed a core box to Bureau 
specifications, and they will construct these boxes at short notice 
for other Commonwealth Departments. 

4. Any diamond drilling programme should'be supervised, 
at least in the early stages, by an engineering geologist; this 
is to ensure that proper drilling procedures and techniques are 
being used. In particular it is important that proper boxing and 
labelling of core be carried out, and that Wooden spacers be used 
to indicate zones of core loss. 

Drillers' notes are important in interpreting foundation 
conditions (e. g. "rods dropped one foot") ~ and there should be close 
contact between the geologist and the drillers to ensure that relevant 
observations are noted. It should be specified in any drilling 
contract that basic drilling information and notes mus~ be recorded 
for each shift; the use of a pro forma similar to that used by 
Snowy Mountains Authority drillers is recommended. , 

5. The Canberra area is very complex geologically, and 
.. considerable variations in bedrock conditions have been encountered 

in several major projects - for example~ the Commonwealth Avenue and 
KingtsAvenue Bridge sites. It is recommended that the services of 
an engineering geologist be sought, as a matter of routine, at an 
early stage of foundation investigations. In particular, the planning 
of a drilling programme m~ be influenced by the observed or inferred 
site geology. In the case of the Secretariat site, vertical holes 
on a grid pattern were quite suitable, but at many sites, an irregular 
pattern of angled holes would provide more information with a minimum 
of drilling. It is also suggested that construction firms and . 
consul tants engaged on projects in Canberra be made aWare of the 
extensive knowledge that Bureau geo19gistS have of geological conditions 
in Canberra as they affect foundatioii:condi tions. 

6.. It is probable that similar foundation conditions m~ be 
encountered elsewhere in the Canberra City area where limestone is 
present at or near the surface. To R(3st appreCiate where limestone 
m~ occur in foundations, reference 'should be made to Opik (1958). 
Briefly, the Riverside Formation crops out along a broad, curved strip 
extending from Dickson, through the west side of City Hill, to Barton 
and Narrabundah; and the limestone member has been lOcated in the 
foundations for Gowrie Hostel, the Canberra Community Hospital, Ward 
Bridge, the Lend Lease Office block being constructed on the north­
west corner of the NorthborneAvenue - MacArthur Avenue intersection, 
the Commonwealth Avenue Bridge and the N ational Library. Any major 
buildings to be fOunded on this broad outcrop of the Riverside 
Formation should be adequately investigated, to ensure that the problems 
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eneon' d;ered at the SecrHtariat site do not arise during 
vO:Ui3i:.cuction; the proJ:oserl lakeside site for the New Parliament 
House is a partioular example of,future buildings in this category. 

Limestone lenses and interbeds ha~e been noted in 
several other sedimentary rock units in the Canberra ~rea. Although 
the limestone beds are generally thinand·restricte~laterally, it 
is possible that cavernous limestone could be encountered in rock 
units other than the Riverside Formation, e.g. the City Hill Shale 
and the St. John's Beds. 
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APPENDIX 

GEOLOGICAL LOGS OFDIAMON'DDRILL HOLES 

Drill holes D.D. 1 to D.D. 23 were originally logged 

at 5 feet to 1 inch, whereas the programme of drilling in Sections 

C, D and E (D.D. 24 to D.D. 48) were logged at 10 feet to 1 inch; 

the earlier drill hole logs have therefore been re-drafted at 10 

feet to 1 inch~ During this re-drafting, the relative levels of the 

collars of the holes 'were adjusted to ,,1850 feet to facilitate 

correlation of drilling data between the logs and the various plans 

and profiles. 'The original relative levels of these holes are 

indicated in Plate 2 • 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GE::OPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

P"~JECT~CRF'IFlRI8T SiTE 

LOCATION 30g'h/ 0+ t fl, 2S'N or LA 

1I'0e .. llll'r 

II DEr.ItU or ~r.fH("I'" 

OVERBURDEN 

f?l""own, • oft , wea/~, mod. 

bl""oke~. MQ)(. co ... e len3th s", 
mode 2". 

Bedding at gO 

OEPTH . 
SIlE OF 
COAf 

-
12' o· 

lOG 

lin . 
(,01[ 

ArcOVER 

W'eQthel~ed 

limestone, 0 

FeW' ft-esh 

,catche, be low 

I W'eathef"/!d shale lM'o" ~ 

lh"awn, soft- +0 mod. hard -~: . ~ 
10 :<, With much calcite 

r:-;-----'7.-----.--;;--:~7~b' 0" [g~ 
\lQt-JJ weoihe .... ed limestone 77'0" ~~ 

/,g' 

END OF HOLE 

tI~'lL or!) ______ _ 

m •. Mindt--jll EO 1000 

.OI.lI' K. s".,·,1h 
CONO"C[, S( b (1,3 
co."",. JI/b/bJ 

-

-

HOLE NO. --111:1'-1-/ __ 

4NGLE FROM HORIZONTAL 

STRUCTURES 

JOINTS, VEINS SE.MS FAULTS :fHlSH(O ZONES 

Bt-oken zones; w't1h 

clay occur- ihr-ovghout 

EvidenCI? o{ solutio,., 

-to bottom of, hole 

77 FEET 

R.L 1&50' (" ppr-ox-.) 

DIRECTION 

lOGGEtI f'.T. !?f5T 

VERTICAL r t h 
te'l[ ---,r,-,O~-v.=..e.:::.e-,--,---,/:-:.:.i (I.;..::c'-'-'-____ _ 

155/ A 16/299-1 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT SECRETRRlB.~T __ ~S~IT~E~ ____________ ~ __ _ HOLE NO. -.LLI2. .... 2~ __ • L. -,-I !? ....... S ... O_' .... (..:..C1 ..... pp'-I""...:;O_"" .... .) __ _ 

LOCATION 22 I' W' of t. IS , "5 Cf 'S of t. R 

O(SCIfIP1l0" 

OVERBURDEN 

13 r-O Ivn , soft I weak, broke" 

~ock . 

Becldin.g ot 35° 

I f?/eac hed sha Ie 

END OF HOLE 

OIULL "'0 ______ _ 

'''' Miadrill E /000 

DAHLE". K. Smith 
CO .. 'Nero II/bib 3 
CO.'LEII 0 l'llb / b J 

A.NGLE FROM HOf;:IZONTAL DIRECTION 

OfP!," lifT . • STIIUCTUltrS . 
SIZE OF lOG 
COII[ COIiI[ JOINTS. 'rEINS. S[AIIII5 " .. ULf5 CIIU5~EO lONlS 

11'0"-

-

-~ 

~ 

r===% 
::rl':s';- ~ 
32'1,." 1111111% 

~ 
4-1'0" -""-~ 

-

-

-

-

-

[?~oken zone~ w',1h 

cio...y occvr tht-OLlghout 

Cqvi1{es between 1j,'J.37 'h" 

LOGGED 

." . 

VERTICAl J 
seu, __ .L..I "'O_fL...;e...,e"'t'--'---'-I_ic:..f7,..,c"-'o'--____ _ 

I 55/A 16/299- 2 



.. 

~I 

BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT '-s"EL~EI.Bl~LflT.L_,d.S....l.\-!.T-lE _________ ~_-,-

II 
LOCATION 2S3\';of<lB,ontR 

IIOC- fl'l 

~ OrGltrr 0' ""[IITHEIlI"'G 

OVERBuRDEN 

Br-own, soft, \\lea. k roC k. 

GI-Olltn, mod. st,...onq r-ock 

END OF HOLE 

OllllL "'.0 ______ _ 

'''' Mind!-; 1/ E" 0 0 0 

D"lLn 1<. S m',ih 
CO •• [N"O t3/b/b:J 
CD.PLn[O 14-1" It3 

OEPTH LIFT . 
SIZE (,f 
COllE 

-

-

-

-

-

LOG 
. 

COIiI[ 

IIHOI/[In 

HOLE NO. --.l2J2..~ . .,.3,--_ 

"NGlE FROM HOFIIZONTAL: 

STIIUC1UitES 

JOINT5 11['"5. stAIliS. FAUlT5 CI'U$M[D 101'1[5 

Exte,.,,·iVe I~ 

deco",pooecl +0 
throU.9hout 

45' b" 

R.L. --".,,8,..S...,OL-' .J..(:...ClLPLP:...I-::;.O,,-l(;L') __ 

DIRECTION 

LOGGED c.:r 13EST 

VERTICAl 0 f -+- h 
""[ _--..:'..:......!....!::€.=ec!..... '-'---...:..' ...;,:.;.·f1.:.:c::.:..!.. ____ _ 

I 55/AI6/299-3 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GI::OPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _-",S-"E,-,C,,",R~ ... E..J.I-"-A.u'R~1 ~AL-"-I_-"S,-,I-,T--,E~ ___________ _ 

LOCATION 345 ' VI 0+ t is I on t A 

"IoeN TlP(' 

~ OlG"H or 'Io[U"'lR\NG 

W'eathet-ed 

shale 

~ESCRIPTION 

OVERBURDEN 

DE~T~ . 
SIZE or 
CORE 

-
112' 0" 

LIFI . 
COli[ 

RECOVEII 

-- ~ 

-~ 
2It-'/'" ~ 

/ 21>' o· llilli~ 
r----,--,..-J/ ( 27'/," ~ 
l Bleached shale [ 28 o'~ - - m 

\ l~"8' ~ 

(fIve 

END OF HOLE 

DRill 1'1.0 ______ _ 

" " Mindtill EIOOO 

DAllLEIl K. S m'tif, 
<0 .... ·«0 , f? /b / &3 
co."",. 22/b/(,j 

\ ~~'b" 111111 ~ 

-

LL 

-

-

-

-

-

HOLE NO. ~.-,4-,,--__ 

ANGLE FROM HCRIZON TAL 

SHtUCTUR£S . 

JOINTS. VEINS, SUMS FAULTS CAU5~[D lONES 

Much decomposed 

to clay 

4-7 FEET 

R.L. '8S0'(appr-o",.) 

go· DIRECTION 

LOGGt:O 
E. ~ []EST 

::::';·_'---..:'c..::OO--!h-!:e;..:e:.!.i·_,:...., ...:.1....:I"'f'I""c""h ____ _ 

I 55/AI6/299-4 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOF'HYSICS 
\ 

GEOLOGICAL LOQ OF DRILL HOLE 

PROJECT 

LOCATION 

S ECR'ETRR IAI SITE 

300' Iv' of t. [S , :n's 0+ t. A 

!toe". tYPE 

• OlGAH or ... [a'''''[R1NCi 
CfSCRII>ltON 

OVERBURDEN 

V/eathel'ed [3l"'o\.\/n , soH bl"'oken I"'OC k 
shc:de 

Bedd,n,9 .J- JS· C'<\ 

l3eddin3 at 15'0 

I Vel''y weathel"'ed limestone 

O"I-'h: blve - h( .. cI~ sho.le 

[3u{f co(our-ed, mod. ho-f-J 
rock ... -

Weo.the/"ed G'ro\!V1"I wilh e(lle'it" ve'lns 

limestone 

OEPtH . 
SIZE OF 

CORE 

10'0" 

-

-

-

-

So'b~ 

52'1i''' 

5/,'11" 

/,0'0" 

he'b_' 

-
72'0' 

-

-

lO. 

- -

"Cl 

~ ' , 

LIJ"T . 
COR( 

I\fCOVERr 

~ 

I 
~ 
~ 
~ 
~ 
~ 
~ 
~ ~ 
~ 
~ 

~ 
22 
~ 

HOLE NO, D,D S 

ANGLE FROM HORllONTAl _ 

STRUr.TUIHS 

JOINTS. VEINS, SEI,MS FAULTS CIlUSti[O LOI'II.S 

Much Jecompos'd-,on 

+0 clo.y -lhrov~)hovt 

SoluIioY] (""v,;,-!?!; Ul' 
to I" Clef-aSS 

I 

90· DIRECTION 

.~==~==~==========~====~~==========~ I-- '. 
~\ 

CRILL ."tD _____ _ 

'''LLER k, S m'i1h 
<oo"'CEO 22/bfhs 
cOo"",o 2S'rbfb3 

LOGG[O E_ T. BEST 

VEllTlCAl,. t h 
SOl( __ ..!.I,=:O-,fwe,-"eCL-,-...:I...:i-=--:f'l.::.;c '-'--___ _ 

I55/A'16/299-5 



BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOI"'HYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT --,5LE!...!<.C.QRwE~T.LAD.LlRw.ILRLJTL-~S.L.L1 TLl.E __________ ,_ 

LOCATION 220' IN of t [5 35 'N of t. A 

qoc- np( 
8 O£GR(£ or "'("T ... (ltl~r. 

~eathered 

shale 

OfSCPIPTlO" 

OVERBURDEN 

13t-o"",n I soH I broke" rock 

Bedd ing at ssG 

Li.5 h-t- .:yeJ sh",le, sli3 ht /.:i 

IVeaTk €t-t'c\ 

Blue -q rey, hord t'OC k 

END OF HOLE 

D.uL .... O _____ _ 

'''' Mindt'! 1/ E I 000 

O["TH 

• $IZE or 
COIt[ 

\ -
I 

-
/2'0" 

.0' 

----

LIfT . 
COilE 

UCOV[R 

--:~~ 
-~~~~ 
~~~ 

-~=~~ 
t: 

-= 
~2'1r" = 

-

-

-

to 

HOLE NO. D D. b R. l. ----'1~8""'_5~Q_' I.-'C 0"-l?~p::..r--",O.;:.)(".:,.t..) __ 

A.NGLE FROM HORIZONTAL 90° DIRECTION 

snUCTURES . 

JOINTS. '0'[11'11'. SE ... "S fAULTS CPUSHED lONES 

b4- FEET 

LOGGEO E r. BEST 

VERTICAL h 
sC'LE __ -,-I"",O,-£....,e,-"e:..>..t-,-.!...I ..!!in-'-'c"-"'--____ _ 

I 55/ A I 6/2 99- 6 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _.><!.S..b.E...I.C~R~E"--!..T.!.JAw.:R:wILLA.L..TL-~Sc.J.I-LT..b.E~ _______ _ 

LOCATION I g 5' W' of t. 8· 0 n t A 
i 

ADell. lTP[ 

• OEGR[f or W[ATHERING 

Weathered 

shole 

DUC~"f'ON 

OVERBURDEN· 

!51'own ,.' f.oft -to ve",y 
soft, mod. broken I'"ock. 

Mox, cot-e leng1h 5'~ mode 2" 

Bleac.hed bhale 

l'1od. ha.rc\ t- Oc k 

END OF HOLE: 

OfPTH LIFT . . 
SIZE 0' COlE LOG 
COAE 

RECOVER 

.-

111'0'~ 

-

-

-

HOLE NO DD7 

A.H~L[ FROM HO~IZ()NTAl 

saucrUI!:[Sc 

JOI,,!TS. V(INS. SEAMS, FAULTS. CRuH1EO laNES 

l3r-okel) -zones wrN-; 
cloy in many plClces. 

Cavity. 

b4- FEET 

R,t. -.LB.SO' (opprox.) 

DIRECTION 

.. 
'~~====~========~======~==:=============~ 

OPILI. "'1.0 _____ _ 

m, Mind ti If "E /000 

O~lll(,. __ -.,.-~ ___ I 

- COOO'"C[O 2 r;Lb / h3 
COO"ElfO ~il-ft:,,,,",3,,--_ 

L .. _ 

LOGGED E J BEST 

VERTICAL t h 
.CU[ _Lei O~f..,J;e~e~:~I---,i.!..!n""c!J. ____ _ 

I55/AI6/299-7 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT ~~EIaRJlI'-lT_--=5LJI.....IT-1:E~ ___________ _ 

LOC.TlON 145'\tIoft.B, SIS'S oft..A 

• OC~ "Pl 

Ilo OfGlltl or ""[.Tt1£IH~G 

VeCtthe 1-(' J 

~ . I·,me~lone 

F..-edl 

~'Iirnesi"one 
\:-. 

-, 

CESCIlIPtIOl'l. 

OVERBURDEN 

8r-own, sofi, moderotely 

bt-oKen I-OCK, Max, cot-e 

I en.gih 5" / mod e 2 " 

I, Bleached shale 

BI-own, h~t"'d., st-r-onj t-OCk: 

5" +0 :2" CDye lengths 

Blu.e , hcn-d, stro (13 t-OC k 
8"to 2" cot-e lengths, mode 5'~ 

SI,-,gh+!y -to moc!.ero.te Ij 
weothet-ed limesior>e 

END OF HOLE 

OIlIlL ND. _____ _ 

O[PTI1 . lin . 
SIH or lOG COJil[ 

ArCOVERT 
COlll 

/0'0" -- % 

~ 
~C~~ 

:J"O~"=" ~ 
:In' IIIII~ 

<"'~ ~ 

-

-

HOLE NO D D R 

ANGLE FROM HORllONTAI. 

STlluetURES . 

JOINT' ~['NS. 5lA"5 fAULTS (IHI$IoIf.O lONES 

Cavity 

Covilies [r-o"" bO' -1-062' 

Solution 0; (alcite' 
I,: Ti, ~I ;jhi \\'<2 it Ihe t-i ng 

at 72' 

7b FEET 

R, L 1850' (appt-oK.) 

DIRECTION 

LOGGEO CT8'EST 

I 55/AI6/299- 8 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT s.EC~ETal~IBI 51IE HOLE NO, 
JlJL3._. 

R. L. Il?So' (CI~erOX.~ 

LOCATION 107'\..1 ofL 6 on La ANGLE FROM HORIZONTAL 
9QO 

DIRECTION 

DEPTH LIFT 
"oc.~ TYPE . . STRUCTURES 

• O[~A[[ or WE"'''EltlNG 
OESCRIPfiON SIZE OF LO. COl( JOINTS, VEINS. SE .... ' r.UlTS CRU~;"'ED 1011(5 CORE 

AfCOVEA~ 

-.. 
OVERfWRDEN 

10'O'L 
-
~ \.Iealhued l:? .... oW'n f soft, moder-ote 'y 

- --
sho Ie br-oken I-'ock. Max. core -------- ----

le n,9ih b", mode l.b l , -- --- -2 . ---- _.-- ---- --- ---------- --

I 
(jedd ;n9 ot 25· 

.. 

3'J'O·- ~ Mo·,tly clay \oI.,.t." a few 

weathered shalE' rf'ogments ~r 
tr/'o"- ~ Pale brOIV/1 - bvH soft rock, ~ mostly in 3" cot-.e I€ngih{ Ilrs'o" ~.-

Gre:J +0 black, broken shale I--~ = 
wi1h much clay. I ~ ... L4-'l'q" r--

i-:-i 

~ 
\ .. 

l.-Ieather-ed Brown, maclerai·el1 hard, 

2 limestone Cavernous r-acK. Mal<'. Core 
!' 

le"9"fh JO", mode 5" g ~ . . Open covity at 56" 

- ill ~ -,_. -.. -- .. _- -.- 62 '1" . . 
r:resh Blve, hat-d, ~t ... on9 ..... ock 

~ I 
Calcite veins and 

. limestone i"Ill.l(. cor-e lenji"h /2", stringers. 
;mostl~ 4" to 10". 

-

I ~ 
\ 

7'1'0' ~ 

.t-. , , 

--- .. 

END O~ HOLE - 7q FEET 

-

-
-

l 

I 

D.'ll N.o. 

T'f~l t1i~clt:ill !;:rooQ LOGGf.O E T (leST 

O~lllE. ~ Smi1b 
J 

CO'U'[NC[O 2.zlblb"J. 
Z b2bJ. VERTICAL 

10 fe.et : I inl:b CO_"'L[T[O 
'CALE 

I 55/A16/299 ...... 9 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT --,S.u..E~C~RuE=-T.!...llA.DR..L1 o.R.l.T---'"Su.I.TL_E ________ ~ __ _ 

LOCATION IL,S'W of L B 3b' N of t.. A 

Roell'TYPE 

• DEGREE Of WE"lHERING 

W'eathe/"'ed 

shale 

• OESCRIPTION 

OVERBURDEN 

Bt'Dwn, soft to very soft 

rock. 5"+0 I" cot-e. len.9ths, 

mode 2". 

D£"T~ . 
SIZE Of 
COIn: 

lOG 

lifT . 
CORE 

A[COYf.R 

-- ~ 

-~ 

-~ 

HOLE NO, ~.J..I 0",,--_ 

ANGLE FROM HORIZONTAL 

STRUCTURES • 

JOINTS, VEINS, SUMS. FAULTS, '''USHED lONES 

Very SOft "2ones pa/"'t~ 

weathered to clay 

R,L, -l.1.Q.gfil..!;.!::O~'(L!:CI~p:J:.p!-.r~OX~·L) __ 

DIRECTION 

~.:=.~~ ---V~ 
I/: Core losses due to 

- ~ washing owc1~ of clo,y. 

~------------PI~~:3~'O~·'~- ~~ 
Gt'ey TO b..,{{ coloured, sot:t ~ 

'M". Mo.· CO" le"-91J, 3". _ ~ 

Fresh 

limestone 

~ 
Sh'o" ~~-------I---------l 

glue, ho/"'d I strons rock rr : ~~ 
hI' 0"- tr-'-! ~A 

r------------~/ ~= 
BuH - grey, weathered ~~ .--

shale fragments ~-=.: 
\ bS'o"-Ili"n 

-~~ 
hf% 
~~ -~~ , ~f% 

1~~ln"~~ 

17" - 4-" core, I engihs 

END OF HOLE 

-

DRill ".0 _____ _ 

"" Mindedl E 1000 
to 

DRILLER _--;--; ____ 1 

<ooo'oc£o 2/7/& 3 
COOPLET£O ! 1/7 Ib 3 

Cavities from b,I' to h'1' 

Cctlc'lte stringet-G an~ 

veins scattered 

throughout 

gb FEET 

lOGGED E. J". BEST 

VERTICAl. • + 'h 
.CALE _,_.!.oJ QX-!f~e~e~:~1 ..,!.io!.l.CI..!.l-___ _ 

1: 55/AIS/299-IO 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GE:OPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 
. \ 

PROJECT -=5 =E..=..C~R.~Eo.....!T....:.A..!....!R~1 A-,-T-,----",-S.!-I T'-'E ______ ~ HOLE NO. J2....ll . ...:.·I-'-'.I'--_ 

LOCATION 25' E of t.. B: on t.A ANGLE FROM HOIUZONTAL DIRECTION 

ROCI( lYI"f 

• OEGAH OF W[A1H[RIN~ 

Vle.athef'ed 

shale 

Caf'bona c~ovs 

s·iltstone 

Almost ft-esh 
shale 

Ft'esn 

limestone 

DESCR1PTlON 

OVERBURDEN 

Po'le ye /I 0 W ,s o~t To ver-J 

soft t-ock decomposed· 
to clay in places. ,." cot-to 

len,9ths TO I" ft'Qsments. 

Ye /lO'N b""O'Nf) , s oft I 
rnodet-o.tely b,...oken t"ock 

:r "cot-e I ~n-9ii,s -to I" 

frci,gmen'ts .. 

CSI (Ie/( I 50++ to ver-,Y 

rock, b;oken ih,...oushout. 
Decomposed -to clC\~e"y si It 
in places. 

Med. st-eJ I mod. hard 

DEPTH LIFT . . STRUCTURES . 
SItE Uf 
COlt( 

lOG COlE JOINTS. V(INS. SUMS, r4ULrs. CRUSHEO lONES 
U('OVEIt 

9'b" . 1---------.----\-.... ------.-.:.-._..,.., ---I 

17<'0 ~~~I--:::---;-------'70-+-----------t 
7S'O· gt'ok€ /') 'Zon II w'lth 

Give - 9.~eJ I .,hat"d, stron9 . ! .l.l~ \solvtlon openin,9s. 
yock. 12 +0 I Co .... e lensthsJ I~ 
mod e 3~' l.!!1l~o...:!':t~'=fI"-r.....lJ-b~~'L..L'7'L':k::---':--~;--'--:----l 

&'/'..iu ,.iT ~ Small solut,on ope;,;ngs 
1$4,'0" I. ~ 

END Or=: HOLE 8t,.. FEET 

-. 

~~==========~============================~======================~ 
OAll ... "'O ___ -,.... __ _ 

lOGGIO E:r BE"ST 

r 55/A 16/2 99-11 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

: GEOLOGICAL LOG OF DRILL HOLE 

PROJECT SECRETARIAI: SITE HOLE NO. -.l2J2 12 R. L. 18S0' (ae~rol(.J 

.LOCATION bO\v' Qf t, B ~I'~ Q£ t,R ANGLE FROM HORllONTAL 
QOO DIRECTION 

DrPTH LIfT 
Roell f'f'I"E . . STAUCTUJtES . 

onCRLPTLON SIZE or LOG COilE JOINTS. VEINS, SlAMS. FAULTS. I:RUSH[O lON[S 6 OEGRE[ OF' W[AfHERIN6 CORE 
RlCOVEn 

OVERBURDEN 
,..,. ..... 

q'O'" 
- - --Weathered Brown, soft 'to verJ soft ------

shale I'OC k. 5""to I" core len,9ths, ------
mode .3" 

-
1.1'0" 

~ ~ C/osety jointed clo'ye,Y Z'one 

frf ' . Closel.~ jointed ~;Ith cloy 

-

, 

II 
'.~ 

14-D'b'~ 

I Vea1he .... ed .to Q/morl 14.2'0" ~ ft-e,h lime&to"e ~ 1'-5'0" 

Gt-e.:y - gl'een , == ~ soft 1"0 ;::::::: 
~ ~ very soft t"ock ;=::=: -= 
~ === 

5:""" == ~ 550 - Cia::! 20ne, bleached "tlj.S: 
Dark mod. hll.l-d == ~ 

9 .... ej, :::== 
mOGSlYe rock. -

=== ~ 1>" I.. :--

~ Ca..-bOilO c eous Block I ver'y soft rOC ~ ~ shale b~o' ~ 
W'eatJ,e/""ed Pale ~ .... e"y w'i"lh b",olol'n ±ti 

~ limestone patc.hes I mod. hc"....d I'oel< 
• .1 • 

11.'1'0" ±:cl 
F .... eS'h Blue h,,·t:'d , st .. otl9 -6 ~ 

jre.:J , 

limestone I'oc::k, 24-" To I 'f core lengths. r 
I 
I ~ -S.l % 1 .1 

.1 

~ ~I~ ~ ~ .lL.-l 
~ ~ 

Cavity 

~ ~ - I 

~ 
11.1 I ~ % 

DRill 1'4.0 

TYPE. tliogt:::ill 1:1000 lOGG[O E.Y. eE"ST 

.""EO . IS S[~iltb 
CO"'III[NC[O 9.i1i23 
COMPLETED 1317/bJ V(RTll:~l 

(Oieej: : I inch SCALI! 

155/AI6/299-/2 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GE:OPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT 5 EC REIARIBT ,sl"rE HOLE NO. --'2..!2 11 R.l. IB-s.o' (Oeerolc:} 

LOCATION ~o'l,v" of t g , 3'1'5 o-f LA ANGLE FROM HOnlIONTAl ~Q" DIRECTION 

or"T" LIn 

ROCII TYPE . . STRUCTUAfS • 

• O[GRtf or W[ATH[AINCO 
OUC!UPf!Ofiil SItE OF LOG COR[ JOINTS. YEI"S. SUMS, FAULTS, CRUSHED ZONES CO,,[ 

R[COVER 

F",.e,h QS above P=? ~ limestone rr ,.1 ~ 
". 

~ ~ ~ 
~ I' ; 1 • 

til ~ ,. 

~ ~ ~ rr=r, ~ g; ~ 
~ 

130'0· ~ rr-:-r 
END OF HOLE 130 FEET 

-

'-

-

....... -. 

-

\. . 
-

.' 

- , 

, 
OAH.t N.o. 

n,,[ tliaati 1/ EIOQO LOCGlD &: :T. BI:ST -
ts: SmTlb 

. 
• . ~,.DRlll[A 

q/z/b3 l 
COMN[NCEO '., 

1"J./1llzl 1 ••• VERTICAl. 

10 fe~t: I ioc-b COMPLETED .... " "HE _ 

:r 55/AIS/2 99-13, 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEC)PHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _s.5.hE".,IC~R~E~TuA=R...LI.oAwT_-",SWI....lT-,E""-__ '--_____ _ R. L. --<.1 .... €""'S"uDo<-' _____ _ 

LOCATION 'l1t2V of t B , /'s's of t.A 

ROCK T'l'P[ 

l!o DEGA[I 0' .(AU1£AING 

l.Veathe ... ed 

shille 

DESCRIPTION 

OVERBURDEN 

I?,...own I Ii cnt to ve"J soft, 

weak; moc!. broke" ,...ock, :t' 

coreleri9ihs to t" ft-a5n!elli, 

DEPTH . 
SIZE Of 
COA[ 

S'O" 

LOG 

lin . 
Calf 

PECOVEA 

----

---~ 

.~ 
-~ 
~ 
~ ~ ~ 

In'o" ~ 

~ 
- ~ 

ANGLE FROM HORIZONTAL 

STRUCTURES, 

JOINTS. VEINS, Sl ... MS. f ... UlTS. CII!U5H[D laNES 

V VerJ h..-oken .!one 

with mLlch cloy 

DIRECTION 

*-2'0" ~ 
r--~-e-'-'o-v-_~·b-,--o-w-n-. ,-s-o~f-t-~~~~= ~ 

rock, bOO to I" core. I €fljih s. ~ ~ 
ltfl: r:~"T771. -B'-... -e-cc-·,-C\t-:-e-d-z-o-ne-~'(-"1'h-'--c-' a-l::1-1 

END OF HOLE 

ORILL "'.0, __ ~ ___ _ 

n" Mind ... i /I E /0 00 

DRILL[R ---r--r----I 
CON N'Nno --,-1.1..1 f-;!.L7+,!,...b""J'--__ 
co. P"lE. --:,.1 =.bol-' 1...:.701-f""b""3''--__ 

ill2.: ~ 
~ ~ t-gn-!\'"e"'"'c-C-'-io.-:r"7tfed"-z-o-n-e -~'''';IT~rlh-clr,a--l'y 
51/0" ~ 

-

-

-

-

,", . 

54- FEET 

HOLE R8RNl>ONEO Fir Sit-' 

DUE "TO COMMENCEr1eNT 

O. PII,/Nt> PROGRRf"IMEL 

'VERTICAL + h 
sc'" __ .... I .... O'--Lf""e""e""--'---LI-!.1.i nJ.!c~ __ --,-__ 

t 55/A16/2 99-14 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYS~S 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT ~SJ..lE~C.J:liR~E,,-T..L..!..Aw:R:....IUA.LTL--"S..u...IT,-,-E _________ _ HOLE NO, ~~ R.L. --LJ~eSi!..:OIo/..' _____ _ 

LOCATION 2S'£'oft.B, 1I0'S oft.A 

ROC I( TY,., 

• OEGlU.f or "'UTHERI"G 

Clo,y .,;;!h q 

. -HoW' ShClI~ ft-"~. 

W'ea1her-ed, 

.shale 

O£SCfU"TlO,"" 

Ye I/o ...... - b,....olVl'1 I very . soft 
Yo~ k, Decomposed to 
shale In plac'es, 4" co .... e· 

len9ths to ," fyagments. 

OEI"TH . 
SIZE Of 

C('IRE 
LOG 

llYT . 
COIlE 

RECOVER' 

1t..'I." 

-~~~ 
-:: 

-=!ll 
-= 

ANGLE FROM HORIZONTAL 90· OIRECTlON 

"AUCTURES . 

JOINTS. VEINS. $U.S. rAUlTS. CRUSl+ED 10llllE5 

~~~ 
----~ 

~ ~l'II" =~~ ~ 

Cctrbonaceov, 

si Itstone 

Almo~"t .fresh 
shale 

W'eathst"ed 

limestone 

Black, ye .... ~. ,oft- ,....ock 
""d l/(1co~soi,.d&lTed s·,lt. 

Gt-ey -3t-ozen I soft' ;0 ve~ 
soft rock. 

/live I mod. ha ... d i Stt-Ofl,3 

.... ~cl< betweM ,;,{;/t...d 

END OF' HO~E· 

DRII..lItD. ___ ---

Tm Mindri/l E.IDDD 

DRILLER __ ~-:--___ I 

cooo,o«o -,-,' 7'-1;1:-,7,*/~b .... 3 __ 
coo"o,o ~2=o+I..L71-16",-,1,,--__ 

fP.i~ In+illed cavrh I 
'I''i/' 

'10 FEET 

l.OGGED 

( 

E. :r·sesr 

YUtlIC,ll -t- h 
SCAL! _.!...!I O~f..l...elOJe"'-"l~: ..,L1..,.!iu.n!<.,!c ~ ____ _ 

I 55/A 1612 99-15 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG Of DRILL HOLE . 
PROJECT _..;.S2.JE;;;...!,.C.l!R'-I:E;...T.LLBUR~IUA~TL-->lS...LI..J.T--,E~ ___ ~ ____ _ HOLE NO. D D./5 R. L -L/8Q.,;lS".\<Qc..-' _____ _ 

lO.CATlON 

AOC~ np[ 

2S'IN of lIS, IIO'S oft.R 
DEPTH . 

ANGLE FROM 'HORIZOIHAL q 0
0 

OIRECTlO.N 

LIFT 
STAUCTU".U . . 

/ 

.... • D[GQU o~ W[.t.lM[RI~G 
DESCRIPTIO'" Sill (IF 

CORE 
lOCO eou JOINTS, VEINS. SUMS. HULTS, C:AUS~IED lONES 

JlECOVU 

• s~l:fut-:'~hQ le~ ~ •. - t' '. ~. 
ft-o.!3mer.+s. 6' " 
~~~ __ -+ ____________ ~~~~O~_7_~/ A--.. ~----~~---~----~--------; 

\Veoiher-e& Dcwk .j'el/ow-- bl"own, soH .:. ' 
shctle ma.ss·we t"ock 5." cot'"~. ..;;.. j 

• ~Cat--bonQceous 
siltstone 

Almost -r .... es-h 
shale 

lens1hs to I" fra9menis. 

- .. 

~ ~ ./""3 decomposed 
'3:r'0· ~ w-i1h much claj. 

I--------~y=--V/ 

Pale, ~./low-b"ovn, soft, ~ 
mo~. br-oken r-ock. 1· co....-e 

Jen.9ihs +0 {' fl-a,9mel'lts ~ ~ / Ve~ soft 2:one of 

14>1 I D" ~ sheat-ed. Gha Ie \>,'Irh clQ~ 

zone 

l Vt'I".y soft, blClck shale 

IVso"th. limr.sione Hode .... /ltel.IJ hCll"d rock 170'q··~ MCI~ sma.11 il't-e,9ular-

~ ... esh glue, hard, strong' b~V~ calcite strin3er-s w.ith 
limestone maSSIve rock wi1~ ~ feW" ~V~ some veins IIp·+O 1;" 

~::~~, <ones 7"-" co," _~~ wid._ . 

Sir' 0" b:: ~ 
~NO OF HOLE 

-

.OflllL N.Q. _____ _ 

"" .l1iod~j/1 EIQOO LOGOtO E.:r: 13.E.ST 

DRILLER __ -;--;--__ _ 

CO .... "D _.:...!II+/..r..7-1-/ .... b ..... 3 __ _ , 1 
co.,,"'o ---".2 S,.,/1-7Lj!ubz.,,3L-__ VEltTlCAL 

SCME _ 10 feet; I inch 

I 55/A 161299-16 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 
-

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT SEC RETRRI AT SITE HOLE HO. 0,0,/1, R.t. 'iSO' 

LOCATION 25'V o£ £. B , l'N Of t.8 A.~GLE FROM HORll:0NTAL '10° . DIRECTION 

DEPTH LIFT 
ROCII "',,( . • STRUCTURES, 

0[5C.R,"1IOI\I !In or LO. ,cou • O[GRf.( OF' W[UH[RI,.(O CORE JOINTS. VIIN$, StA_'. ''''ULTS, CRUSHED 10N[S 
R[COV[ft 

OVERBURDEN 

b'o" . 
- -

'Weathered Soft '+0 vet:::! sott, 1>1'010'11 

shalt. massIVe rock. s" to ," c.ol'e -
lensths. Small amount, of 
clay on a .few _ joints. 

'20'-

, 

, 

~ 
, -

> 

." 

~ VMost ~ dado( bt-wn clClj . 

" ~ 
1 .. IITh a few shale rt-a.gs. 

50' 

~ Closelj jOlflted shale 

~'o" ~ I pcn'1- i~ deco/li p, +0_ clC1.L 
.' Buff- brown, ve/"':; soft ,-

~ and bt-oken rock ..... i1h 
decompo~iTI'on -to clay. ~ 

-i " , 

4-7'h" . ' 
~ 

Dat-k b,..own clo~1 l~'l'o" " 

.. ! 

RlmosT G",eJ - gl'een I soH, mClssi~ -

~ Much 'yelloW'- b,..o~"n clo.y 
" .f , 

.fre~h shale, rock. 5'2'0" S. 
= . -, 

54-'3"" ' ' 

. , 
I Black ca~bonQceou, silt ~ ~, " 5/;'0" 

== c 

, . =-

~ .. - .of .... 
tol'"'' 

SI. wea"fh. limes!: Ha .... d" strong rock 1.3'''" .t'.l Sm~1I calcite 6i-HI"),gers 

F"/'esh Hard, stl'Ofl.9 ~ massive ~ ~ scatte,...ed thro lI,9h out 

lime Gtone t'oek. 12", to /" cOl'e len,g1hs. ~ 
mode 5" 

~ ~ 73'0" ~ Broken 201')€ w"dJ., a WO 

~ ~ 
: I\liitle cla"y' M in Ot~ 'sDlvt/OII 

, 

~ 78'0" 

£ND OF" HOl£ - 79 F£ET , 

-

'. 
. 

DJULL rut. 

TYPE ~iDr:lt:i II EIOQQ LOGClO _ EI ~ESI 
DRfLl-Eft 

COM .. ENCED ~2L7Lf>J 
~1rL7 Lb"J. VtRTlC,Il IOie.et : I it:!c6 . CO""l£T[D 

5CAlE 

1551 A 16/2 99-17 
. .' .~;- . 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _...SlS!.J:E:~C,-"R!..lE~TJ.JA~R.u1 a:LTL--~SLI TLE'"'--_________ _ HOLE NO. --'LQ.J~ R.l. 1850' (Oppt-Olf.) 

LOCATION On t.B i 53'S ofta ANGLE FROM HORI;~ONTAL 

IIOCK HPf 

I) DEGlllE or vHoHHEIII"-G 

Weathered 

shale 

-''''eain ered 
. limeffi,ne 

Almost ft-esh 

limestone 

Dark sr<?..'1 
+0 blaCK 
si Itstone 

BI~ck Impure 
limestone 

Fre,h 
limestone 

DESCRIPTIO"" 

OVERBURDEN 

Bt-own, soH I"ock, w'lih 

onl~ a few joints conto;ning 

cloJ' S" cOl'"e len.9th' .+0 I" 

ft'Cl9me nts • mode 2 ~ 

OEPTH . 
51Zf.()F 
COAE 

b' 0" 

LOG 

LltT . 
COAE 

R(COVEII 

-- ~ 

STRUCTURES, 

JOINTS. VEINS, SlAMS rAUlTS, CRUSHED IONES 

-- ~ 
~ =_- ~~~---;-r---,----; ~ Ver~ ~oft and broken 

~ - ~ decomposed shale 

"'.~ = ~ ~-----I 
r--M-o-d-e~-Q-t-e-I~--br-o-k-e-n-,-s-o-f-t~LR~- ~ 

Y'ock, 3" COre len.9ihs to 

1:" ft-agme.nts, model ", 

Soft ot-oken 1"'0(1<, 

elrtensivel~ decomposed to 
c1a'y adjcwmt to joints. 

~ 
:IIl'a" = 0 

-= ~ 
~ 

I,L'I." _ ~. . =-:-: _~_ ~ Shcile ft-o..9ments 1I.t"(:~, 

:;~ ~ ble.,hed 3"" ".j b",~ 
Wrth shale ft-o..3 s , and cla~ 55'0" ii.i~ 

Blve, hCl .... d, st,...on.9 massive T ~ 
rock. b"- '" eo,e lengths. ,q'O" ~~ 

Soft, mod e t-"atel,y bt-oken -5(2t77~WI btLll '.fz.b'_' ___ -..,.-___ ~ 
t-ock. 5". core lengths +0 ><~ MostlY vncDns~lid .. :ted silt 
~" f,...ag;"~""ts, X,/,/- bf;.'o" 

~~ 
70'0" ~~ 
7i'O" ~ 

Hcu-d, sTt-"on.9 rock / 2% 
qlve, hard, sti-on9 -t-......... ~T-~c...'/c....t-L7"::i5''-''O ....... ,_--;-_~.-;-_---I 

kr . FI'"Q9ments of ~"ve 
massive t-"ock. '"'-.,.. limestone and black 

gD' $~ .~~~U" limestone 

~% 
qD' :;::c;~ 

DIRECTION 

, 
I· 

'. 

". 

I 
$~ I. 

~~ 
100'oi ~~ END 01=' I-/OLJ::-

'PULL NO. _____ _ 

r", Mindt=i (I E (000 LOGG.O _ E 1: BEST 

DPILLER _______ 1 

COMMENCED _____ _ 

CO""TE. -'"'-3..,O,/-/7'-1iu.b'-><3'---_ 

~ .. ~~: 
VERTICAL ~--... .~ 
SCALE __ ..... IO=-...f ..... e,..eu.t-':'--'-I-L;LLo""ch'-'---__ ---,,-- ta.:>" • 

I55/A 16/299-18 



BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _SJ~-'-B.E"IRR I AT SlI.E _________ _ HOLE NO ~'-" 1u.8L..-_ RL.~I~g~5~Q_'~(a~p~p~~o~x~.,~) __ 

LOCATION 2.S~L~R ... IIO'~ o£t..R 

Itoe- '~I>[ 

/I O[(,IH.f o~ "'ElTH£II1Nr. 

Weathered 
shale 

D[SCAtPTro.~ 

OVERBURDEN 

Grow'n, ve .... j SO++ vock, 

close/~ jointed ood pavtG 
decomposed "to cloj. 

MaJ(. cOt-e length 3", but 

mort -tt-o,gmen"ts less 

than I". 

[I(PU. . 
StH 0' 
COllf 

lO~ 

lIn . 
COIIf 

"[COVEIIT 

II'O'~ ,~ 
=I~ 
_J~ 

2f?'O''" == 

I"ock. 4-""to I" Cot-e lenSths _ 

ANGLE FROM HOfitllONTAL -.-!lOO 

STIIUC1UltfS • 

JOINTS V[lfrrlS SE ..... S ~ .. Ul'S CIIUSH(O lON[S 

8eddin9 and. jOlntinj 
at gD. 

DIRECTION 

50ft, modet"atel~. broken _ -- ~ 

mode 2" ~ ~~~ ~I\-:S;;-;h-e-o-I'"e-crl-v-e!:]-. 'd-ec-o--rn-p.-I'"-oc...,.-th: 

3.'," oo~ ~ 
Bleached 

shale 
Soft to V91"'J soft rock. - %~ 

2" co .... e lefl!)ihs to 1;:" 

ft-'a.9ments. ~ 

~~'b" lIllll ~ 
Limestone -tl"'''jme"fs ~ shale 152'b~ g: ~ 

Slishtl.)l Blve, hut-d, sit-on,9 rock' I ~~ 
weothet-ed wea.thered br-own along fS~ 

t--I_im_es_t_o_n_€ ___ jOints. 7" to /,." COre lensths. 5<1'0" n~ 
Broken 9rej Pt;"ob",&/'y -fI"ClSmef)TS Clt -
shale wiih bottom of CQV·lt~. 

,orne limestone 

Ft-e6h 
limestone 

Glue, massive, nard, 
str-or1.g rock. /1"+0 I" cOre 

lengths, mode 4-" - 5 ". 

END OF ""OLE 

OltUl ".0 _____ _ 

"" ~ill EIOOO 

.""" ~~m.l.l·1.JJ1bu-__ 1 
co •• rmo 25/7/ bJ 
CO.'LEHO 29hlU 

I • 

-

// 

On~ a .feW' calcite 
sh-i n,gers. 

Cavit.Y 

LOGGED E. ;r BEST 

VEATtC.t,l 

SC'l' __ --'-I.><.O....lf ..... e""'e..J...t_,'--'-I....li.LJou..c.uh'--__ _ 

I 55/A 16/299-19 
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BUR~AU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _ .... Su;E;..>C~R~E...LrLAL.CRUI.lJAUT~-",S,-,-IJT ..... E~ ________ _ 

LOCATION On E.G, SO'N of i.8 

ROCII:, "!Of. 

" DEGRE[ or WEATHERING' 
DESC~IPTlO'" 

OVERBURDEN 

DEPTH 

• SIZE OF 
CORE 

LIFT 

• 
LOC tou 

RECOVER 

HOLE NO, .-D...D.. . ...I.1.J.9 __ R, L -L1~9>J.5 ... 0~' U( Qd..f. p.LJp.ur~OUlI(;.".. )1-.._ 

ANGLE FROM HOR'lIOHTAl DIRECTION 

STItUCTUII:ES, 

JOI"TS, \'[1"'5, SLAMS, fAULTS, CRUSHED laNES 

'Weathered 

shale 
8 .... own, sort to mod . 

hcwd rock:. biota I" core 

lengths, mode :r". R feW' 

small cloJ zone~· 

hdO· . ~~~A---. ~_~--:--._ ~ 

. ~I~ 

Weathered 
shale 

Ca .... bonaceous 
siltstone' 

RlmosT .f~sh 

; shale 

. 
F"resh 

I irt:lestone 

DRilL ",0. 

P'P[ M,'nd"ill 

20'-~§§~ 

30'- :: 
, -

,::th'Dor :: 

Pole .gr-e), to buff, 50ft 

r-ock s" cor:e len,gths to I" iro'-, :: 
fl""a,9ments, mode 2" 

50'-=~~~ 
=~~ 

151'0" ===~ 
Black"lIer-.;J soft, ,'~ 

pl"'obctbbJ milch vnconsoliclatec 
I 

y. 
mate .... ;'" . Y' 

GI"t!:;, soft. bl"oken 

4-" cOre len9thsto ..If" 
f .... asments, mode I" 

rock 

Blue. ~a .... d I 5t .... on3 rock 
24-" +03" cOl-'e len3ih~ 

, . 

END OF HOLE 

EIOOO 

Ib5"'O" Y. 

DRILLU K. Smith 
,O •• 'NC'O 31/7/123 
co""mo 2/s'lb:r V4 

Bedding at ISo 

On /.y a feW" ccd c 'rte 

st .... ingel"$ 

q/j. FEET 

LOGGED . E r BEST 

::::';'.L. lO,£eet I inch. 

I55/A16/299- 20 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _S..E.cRE.I£lRL9I_.~T .... E~ ________ _ 

LOCATION 25'W of£. B I JJQ'N ofU ANGLE FROM HORIZONTAL 90° 

~OC. TYI"l 

, D(c;.alf 0' .lll!ot[Iit'NG 

W'eathered 

shale 

Bleached 
shale 

Fresh 
limestone 

Sli9htl~ 
weathered 
,hale and 

limestone 

Gt-an v 10 I'" 
limestone 

F"t"esh 
limestone 

OVERBVRDEN 

Dl"'1'~ . 
SUI or lOG 
C(,lIf 

LIFT . 
COIlf: 

JllCOV[1II 

Brown, soH to vet-j . ~~ ~ ~ 

STRUCTUR£S, 

JOI"'T5, VEINS, !o[ ... ~S F'ULTS. CAU5HlO 10NES 

~---~ 
soH broken I'ock. 3" core Ib' 0" ===~ t-;B:::-r-07"k-en-z-on-e-w--:'lnu )---;cI'Oj-i 

I en.9th!; to 1;" .ft--a.9ments, f'-"--"'- -:~ ~ 
core lensihs mostl~ less 0 ,,_ =~~ ~ . 
than 1': CJCt~' if) smell I ~~~~?~:::~r V~r.:J b ... oken ;~one 
~ones and on jOint plClnes -;~ ~I\ WIth some cla.~ 

. ==~ 

Blue; hard I stron.9 ' 
massIVe I imestofle 

Intel-I'I"l·,xec:!. -F'ro,gmenTs 
of shale and limestone 

wi1h SOl'fle sa.Ild a.nd 

clll~. 

Pale blue I rnodet-atel~ 

hard and stron.9 .... ock. 
q" to 2 0, core le n.9ths. 

Blue, hard, stt-on.9, massive 

rocK. II," to 3" care len.91hs. 

==~ 
-==~-------= 7;! 

.0'" -:=~r 3 ... 0 --- // 

-

~ ~ 0 ~J--::-37."t-O-I-"--F-:C""-Q-I.9-lm-e-n·-:-t-5--1 
~~r-----~----~ 

8~~O" 
-

-
DRill. "lO _____ _ 

DIRECTION 

m, Mind,..W-E.l.D.I2O... LOGGED E.:r BEST 

O",ULO --'i...Ji,!mLLit!-,-bI-__ 1 
co .. ,.«. 31/7/&"1-
cO.""'O 37Sl/b3 .. V(ATlC'&l 

"H' _.J.JI O",-,-fj~eel<JtL..o..; .... I .... i.uo ..... cub ____ _ 

15 5/Al6/2 99- 21 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _5~J:.RE.:talllBL.-SlI. .... E ________ _ HOLE NO . ....DJ)~2r...J1'--_ R l. I gSO' (apptox') 

LOCATION -L&.L~QLLR 7g'S-'2Lt....8 ANGLE FROM HORllONTAl DIRECTION 

POCII. HPl 

~ O£GPH 0" "'lafH[Rr"'C 

Weothel'ed 

shale 

Pt'esh 
limestone 

SliShtlJ 
'Weathel-'ect 

limestone 

~t'esh 

limestone 

O£SCRIPTION 

OVERBURDEN 

Brown, ver:J ioft, weak 
r-ock I e.l(tensivelJ 

decomposed to clQj. 
Mal<': cOt'e length 2". 

Soft to ve ... ~ SOtt' 
t"oclc 5" +0 2" core len,9ths. 

Blue, hard, sTt-ong 
massIVe I'ock. Ib""to 2" 

core lengths, mode b" 
to g". 

O[IIH' . 
Slzr Of' lOG 

CC'CI[ 

R'O" 

LIFT . 
CORE 

RfCOVr.A 

----~ 

~ 
-~ 

121,.'b" 

-~ 

5TRUCTUAfS 

JOINTS. VEINS. SEAMS tl,UlTS CJI!USHEO lO"lS 

13'1'0" ~ 
I I~~-----------~---------~ 

-~ ~ <t~::;,,:': ~:::~O"' 
~~ 
~~~ 

5"O"~~ 
I $1, weathe .... ed limestone 57'1," 'r~ 

.2"~~~A-----------i 
l3Iue, hard, !>Tt'on,9 rock I~ Par--tic:tl so/ut,'on of 

bOO COYe lengths to I" ~ ,.kit. Ve;n5 nod 
frc.9ments. IbQ';J" .' . stt-inget-5. 

. Blue, ha.-d I st..-on.9 t'ock . - ~/t--N-O-C-Q-I-C j-t-e -,',-e-j-"s-o-r---i 

~L" To 4-" cor-e I en.9ths. ~ stl-'ingers 

~ 
-~~ 
~~ 
-~~ 

~~ 
DRIll If 0 ______ _ 

"" Mindt=i II El..D...OJL £" T. BEST 

Y[RTJ(.IoL h 
,,"" ---'/u.Q<-'-f .... e"'-et"--'~I ..... ;~n ..... c.u. ___ _ 

I 55/A\6/299-22 



k,,-. 

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT ~J:RE.I.BRLB.I S ITE~ ___________ _ 

LOCATION IRb'vo£tB I 7~'S Qf4::.A 

ROCII. T'I'f'F 

II DI'GFHE O' Wf.lr~EflING 

rl'"esh, blue 
limostone 

DESCRIPTION 

4-" to g'~ 

END OF HOLE 

DRill ~.O _____ _ 

mE Mindt=i II E/..QillL 

OrPTl-< . 
SIZE Of lOG 

CORE 

-

-

-

-

liP . 
COlif 

Rf.COVER 

HOLE NO. O.D.11 

ANGLE FROM HORIZONTAL 

STIIUCTUR£S . 

JOINTS VEINS S(.I. "" 5. FAUl1S CRUSHED IONES 

['vidence of sheQt"if1g 

R {ew 5CCl"\teved 

calc'lte strinser5 

thr-oughout 

153' FEET 

u 1850' (gpprox.) 

DIRECTION 

LOGGED E :r BEST 

"n~L . h 
sc,,, _..L1 OILI£..!O.e~et.L...!..: -1-1 !J..iO!.l<CJ.1 ___ _ 

I 55/AI6/299-2 3 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT __ S..Ei.R.ETJ1RtBI~JuT-,E~-_------c----- HOLE NO. --.D D 22 R L. 

LOCATION ~:v.i Q~ 8 I bb'S of U1 ANGLE FROI'« HORIZONTAL 

~oc· PPf 

II OfGR[l 0' "'f~fHl"I·H. 

W'eathsl"ed 
shale 

O£SC"tPTtON 

OVERBURDEN 

DEPT .. . 
SIZE or lOG 
CORE 

LIn 

• 
COAE 

P[CQVF.R 

a little cla~ on some ~ // 

STRUCTURES 

JOINTS. V[INS. SEAfIIS ,,"AUlTS CRUSHED ZONES 

B.-own, .oft .-o,k, wiTh - ---~ 

joints. 3" to /" core len,9ihs,s'o" ~A----------I 
:;;- V~ VeYIj soH sh"le (lnd c\Oj 
~ ~ 

1----___ ----¥l-121~"q ~ ~ 
v .. ;e1~:;t: b:::~:;:~ +0 .~ 
br-oken rock. 2" cor-e 

len8ths TO ," fr-o,9ment.s. _ ~ 

~ 
>--- 107'0" ~ 

8uff - bf-olv'n soft ~ m ,-;;.,--------:;:0-,.---1 

'-oe k with ve • .!! W'ea11>e r ed , ~, ~ Oay zane WITh a f"" 
clajej zones 4-" To'" ~ W ve~J soH shale ha.sments 

~ V~ 1·f'+d:" shole ttn9/Ylents 

DIRECTION 

Very 
W'eothued 
limestone 

co., l,ns11>5. "'~ 
~ 1% -.vilh some c IOJ 

so'~~ ~A------------I-----------------~ 
B t-own I mode .... aTe IJ' ' i ~ -# 

S/i9 ht1y 
to moderatelj 

weathet'ed 
limestone 

hctr-d and stt-ons t"ock ~t:::b...~ Cav.,tJ 

show-ins much evidence '9~ 
of s~llJtion, b" co/"e len9ihG , LLV/ 
+0 I fraam~nts. I!'-Ob·-h=ti~ 1 __________ --1 

Blue, net ret ~tronj r-c>ck ~' . W~ A tew calclte stt'lnger-s 

h" cOre lengths to I" , .. ~ scoite/"ed Hwo().s~out 
-fro.9 ment-s. to:; 

y.~ 

17"Otr"~~ Brown weathered 

17k-'o' l±:h~ c.Clv€rnous limestone 1--____ .-+ _____ . ________ I-LH:~~j_.J..I,..c+:,.Lj 

J.l~ Ft'esh 

limestone 
I 

I 

Blue, na,....d, stron.s 
massive t'ock. 13" to 3" 

cot'e. I en,9ths { morllj 
ft-ortl 11" to b". 

E"ND OF HOLE 

~~ 
-~~ 

~~ 
-E2~ 

IqL)O'T~~ 
q4- FEET 

(lPtll NO ___ -'-, __ 

" •• -Mindtill EIO.-OJL lOGG(O E :r BEST 

'''lO'' K Smith 
'.0 •• '.«0 S/flib3 • I 

,,0Io1;:'L£1[0 ~,j.b~ __ 
¥[IH!C"'l h 
so", _-,-,I O""-,-£.<:<e,,,-etL-.-...· -,/L.Ji.J.Ln ... c~ IL-___ _ 

I 55/AI6/2 99-24 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF ORILL HOLE 

•• OJECT --'sJ;:LR£TR RI aT" 5 IT..E..:..'~' _________ _ 

LOCATION 

1t0Cl n"l 

• OUilll" 0' *UHUIllIJiIIG 

Weoi:her-ed 
shafe 

Pt-esh 
limestone 

FILL MATERIAL 

RESVLTIN<> 

EX'CA~FlTION 

PILE CAP 

PROM 

FoR 

8 
oJ 

or"t .. . 
Sill or 
COitl 

-

-

-

B..-own ",soft, weak ~CK --- llQ:. 
4-" to I" cOl'e len,gths,' ::.:-: ~ 

~ 
Bl'ecciated rock WIth -

much cloy. '3'" cor-e ~~~ 
lengths to f' fra..901en~s, ---

___ 4'10:" 
--- It.i'3'' 

F .... esh blue limestone 

------
--- 51..'0"-
~ =:--:-
~ 

Shale IS gre"yish- -:::: ---
probabLY dve to Gfi.sht __ _ 
. ble.aching --- , .. ' • 

------ -

~-~-~-----c---~ . ::::,..--

GIve, ha,..d, strong. 
massive 1'0 d<: , '2~. to :roO 

co .... e f~n.9th5, 

-~-------------------------------=== -
--- 71' q" 

80' -

qO'-

'" '" ~8 
~.J ... 

0 12 

l"T . 
COli 

lIt"ilt 
• 

~ 

~ 

STIIUCTUlIlS 

JOU"S YIIII., '.U'" " .. uu. (!tU'HIO 10fll'l 

cia\(' zone 

Top b ~ of limestone is 

s/ightl'y weoiher-ec\. 

from 75'0" to 7!j I g" 

R -few calc·,te st,.i".9llrs 

scatter-ed. thr-ou,ghovt. 

DII.eTlON 

C.J WATER PR£SSURE TEST 
~ ~ Gallon. pIIr minute ,ur foot loa. 

;':1 1 1 LiLlI I Lu i.' 

~ 
~~~~';::::===============~~==:~ ===::::;::==:=======:::=' I=:::, ::::::I=:::, ':::::t 

" Oftlll U _____ _ 

"" Mjodtlll (/000 

•• 'LLII K Sm"&fh 
(OUIO<ID urlq 1(,2 
co........ 21:/197b'l. v • 

E:r: BEST 



.. 

~ 
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-. 
BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYS.ICS 

GEOLOGICAL LOG OF DRILL HOLE 

5.11.1: ___ -'---____ _ R L IRSO(apprQl<) 

l.OCATION 354-' W' of t a. 33'S of £.B .NGLE FROM HORIlONTAL 90° DIRECTION 

• OIGIHf 01 *iATHfIilIN(i 

F"esh 
limestone 

O('iCAII"ION 

~ Blue, 'hQl'"d, stl'ong J 

massive t"ock' 24-" +6 ,", 
cOre len,gth6, mode b", 

E'ND OF HOLE, 

" 9 

:5: 

Of"'H '" IX . ~ g 'SIn 01 
C(tIIU ';i .. 

" .. 
o 6 lZ 

110'-

120'-

I'JO'~ 

lirO'-:-

'~O'~ 

./,.b·," 

ISO'-

/bo'-

'b3'o~ 

-

-

-

ll,.T . 
coer 

IUCOV(It ... 
18+ 

'iT.UCTUlifS 

JOINT5 "'(IN'S Sf ..... S r"'ULTS CIIHISH(O 10N(S 

II few co Ie ite s'tri"sel'S 

sCdttet"~d throvshoui, 

Bl"oken zone& .ft"om 
1'22' 0" to 122' 4-U and ft"om 

I1I'J" to III'q~ 

~ 

j Rock br-oken into 3'" 

to ~"col'e I en~3ths by 

\ hor-iz, spl;ntet"~ fractures 

-
Ib3' FEET 

.. ..I WATER PRESSURE TEST 
~'; Gallona per minute pf'r foot lou 

~~ I I I 

.J31"'OKen 20nes 

possi b~ due to 

drilling 

-

~ 

\ 

--

~~======~~==~==~======~~==~~~~~=====;==:=======~~I~I~I~I~I~I~l~l~l~l~1 
D"Ill'lO ______ _ 

'''' Mind.,!" EIOOQ 

0"",," K 5 rri,tb 
co .... m 1 R I q I b 2 
com",. 2h/ q 1bZ 

L05GID E :r !lEST 

u_ncu 
.CALI _...J1 .... Qt...{=fe ... ±l..-o ....... /...Jiu..DLLC.Lbl...-____ _ 

I 55/AI6I299-26 



BUREAU OF MINERAL RESOURCES, 
GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

ROCk. TYPE DESCRIPTION 

LOCATION 

ANGLE FROM HORIZONTAL _..::J9uOot.....· ______________ _ 

COOROINATES 15/e'N LA :Jb'V L 8 

HOLE NO. I 

DD21t 
DIRECTION __ --,--, __ _ 

la50'loDDrDlI') R.L. _ rr r SHEET....L-. OF...L.-

'" DfG~EE Of WEATHERING ,m"IOlOGy, COLOUR, STRENGTH, HARDNESS, ETC 
"" .. C 
LOG 

DE:TH tRAULRE lI:1 ;I~ STRUCTURES 
SIZE OF LOG % CORE JOINTS, VEINS, SEAMS, FAULTS, CRUSI'IED ZONES 

WATER PRESSURE TEST 
Loss In 9ions per mlnutel per fool 

CORE RECOVERY 

No cor~ 

11'0"-
-

Very Yel/ohl brown, mostly ----- - IV"'£( - -----
...-eathtrtd soft, weok rock, - --vt.ry --------- f-shale and oltered comflete(y tD ------ I ------

.siltstDne clay ,lac,s -'--
In many ---

[oye losses dve --------
I ---

t" washing --- o .... ay --------- of cloy ancl I -- ----
i 

I 
---

I --- soff sha/~ ------
! ---

i -- -- --
I - --

! I --- I --- I I --- : -- - - i ---
I i ---- -- 32'3" I ---

Limestone Very weath~,..ecl, .. hit. t+T .13'/D i ! 

hl 
I ! 

Frllsn to mod. I 

I LimllSton, Covit"es i I 

weqthered :?7'.' 
I 

I 
i 

I 

Limestone, Dark blllll srtty, - I 
I 

{yuh mod. hard, strong rock 

I 

I 
I 

I 
-

I i 
I 

END OF HOLE hI' I" 

I 
I 

-

-
! 

I 
i 

I 

I I 
! ! 

: : 

- I 
I 

I I 

DRILL TYPE Mind"jLl FLOOD 
NUTE.S WATER PRESSURE TESTS 

FEED ___________ " ___ _ 
"RACTURE lOG Number ot hoclur.; Dlr fool of cart lOl1e~ 'If cor. 10 .. ar, blOCked In 

PACKER TYPE __ -'---_______ _ 

CORE BARREL TYPE _______ _ BEDDING AND JOINT Pl ANES - AnQle~ 0 ... rnto,ur,d "'OtlVI 10 0 ~IOI1' normal 10 the cor. O~l' SUPPLY LINE _____ . _____ _ 

\lERTiCAL SCAlE _________ _ 

FII~UfU 91''''0 or. 'ilQU~' pr ... u ... 
Test SICflOna or. Indicated QroQhlcolly by t71ocklld-", ,fr." 

C.OMt.4ENCED ____________ ~_ 
PHOTOGRAPH REFERENCE SYSTEM 

COMPU: rf 0 8LACK AND WHI TE. 

COLOUR ---------



Fm~ap-i:e,~" ,~,i:>~,;,r.:IC'1.iB:t'~U .. f.RE-'-~-U-""-~";F'--M-~-~-ER-A-:-R-E-SO-U-R-C-E-S-, -·-·'-·'PR-~-O~-~~-:N-_-_-_-~C;:~·€'~jC-~f2I_j€' ... "_.~'-_rj'R..~;~r:9~'L:..t:rr..:/·~"~"'~·""-:..£:\C_tJI __ '''·~~_-_·'~·~~~~~~~~~~-~'~~ __ ~ __________ -'_' ______________ --_-""'r"'D--D-HO-~-2E';'!NO-5-"_i-", •• ' f 
I,_,~_~,~OLOGY ,AND GEOPHYSICS , • 

• 

GEOLOGICAL LOG' OF DRILL HOLE 
ANGLE FROM HORIZONTAL __ q .... Q<.."~ ___________ _ 

!tOe ... T1'P( 
e OlGAfE 0' WEAHi[RING . 

~ ---. 

No core 

f1odt'"otely 

to Vt'r:J 

'wi eo 11"ln cI 
shale" and 

siltstone 

Ve,,) 

weathered 

shale 

SIi!Jht(y to 
moderately 

weothered 

lime.stone , 

Fresh 

limesTone 

COORDINATES IS!'" N t. 8 IIB'V t B 

-

13'b'" 
--, = 

YelloW' lJYown, very 

soft, weak rock, 

- :: INHL 
" :: 
,: 
': .-~ (tend comflete{Y 

to clay In mo,!y 
- -.: -

ploc(Js. 

Very fole grey, ve"y 
soft weak rock, 

olfuer) complettlly to 

... hit,. c/ll,J in mon,y 

places, 

:: 
1.:-::: 
1= :: 
1- :: --I::.:: 

, 'J'rr" 
Pol. 61ue 9"Y' mod ~ 

",rf onJ "eo' rock ~ 

Oork 
hard 

bille :yty, inod, 

and s1roll.,9 rock. , 

-

-

-

-

Cart losses dVIl 

to W'Qshins o ... ·0.Y 

of clay and 

soft shali' 

r--
Cavi1iu 

t-

r-
Cavities 

r-
r-

Cavity 

t-

.~------------~------, -
:""'LL nPE Mind ... , /I € /000 
IFEEo ______________ _ 

~ 

leaRE BARR(L TYPE _____ _ 

DIRECTION _____ _ 

R. . JR£O'(aoDI7JJr'1 SHEET..L OF L 

TEST 1M 
I PO' 1000 1§2J~1 

f: 

, .. r---

" 

, 

I 
WATER PRESSURE TESTS 

IPACI(f.~ ''-PE _________ _ 

ISUPPL' L'N' ____ ,_-"-_..:... __ 
110/"0· 

---:-::-::-::-'~-----~=:~::::=====:=::=:=:=:==::::!====~~~!:!=~!:!:::==:::::=:;=:::=i;======:!::::=lI/ERTICAL SCALP.: ________ _ 
10.'LLE. C NILON eND OF HOL E lOb 0" 

CO .... ENCEO __ --,-____ _ 

ICOMPLETEO , 

LOGGED By &.R,11 WEND EfiSaAl 

VE.".C~L SCAL' /0";' II 

"'-- '.il.,.' .-'. 

f'Q..,I" ~I~.n 0'1 1101,1",1 pr ... ur.. I 
Tnt IIctlonl or. j"djcotld Q'Olll'licolt~ by btoitlld.,n tU,,", 

PHOTOGRAPH REFERENCE SYSfEM 

BlACI< AND WHITE _. __ ':..~ ______ _ 

COLOUR --.:.,. ________ . ____ _ 



I,· '" 

L 

BUREAU OF MINERAL RESOURCES, 
GEOLOGY AND GEOPHYSICS 

1----·--

- GEOLOGICAL LOG _O~RILL I:IOLE 

PIlOJECT 

LOCATIOI\I 

ANGLE FROM HORIZONTAL _--'9L10"-O ___________ _ 

COORDINATES IEi~'N LA 277'11('-8 

HOLE NO. " ll' 
DD2b 

OIRECTlON _____ _ 

R. J R!:O' (obOl'OXl SHEET J OF -'-

DESCRIPTION J::~I OE:TH tR~~t" LI!T I!:!I STRUCTURES I ii ~ 
LIT"'OLOGY. COLOUR. STRENGT .... MARONESS, ETC. SIZE OF % COAEI~ JOINTS, VEINS, SEAMS, FA'ULTS, CRUSI'IE.O ZONES . ~~ . 

WATER PRESSURE TEST 
LDII In 9°,1001 P8f minule I per toot 

No \.cor~ 

Hodtl"'ate /.y 
to very 

VtC/Jhe/"'ed 

.shalt and 

.sIltstone 

FI"Q!JmenTs 

of '"hale and 

wea11. fOr', J 
limesTonE' 

wi1h clay 

1'10./. w~ath.,.~d 
limpstonf> 

Mosf/y fn-sh 

limesTone 
wl1/, a few 

vV!J!JY, s"!Jal"Y 

.... eq7~/JI"ed 

ptddes 

F,.esh 

limestone 

Groyel, sand alld clay 

guff colovred t" 
. yellow brown, -:S-off I 

thod. WE'a/.: io /fI'eok 

I"'ock. Rlte,..ed. 

complQTe/y in 0 f('tv 

places to cla.y 

Pale hive 9rey, ha,..d, 
m()d . .s1ro'!j t"ock. 

Oa,.* b/l.lf!. SI'YJ"J, hard, 
stron.,g rock. 

1---......, ...... ...,..,,.......,,,---4 .. 
""'I.L IVP •. Mind .. , /I t: Innn 
FECD _________ _ 

~ CORE BARREL TYPE _____ _ 

IORILLER ~.P...N... __ -___ =-~ 

iCOMPLEf<nO _____________ 1 

LOGGEO ., -'JLl1~No.e:.£9.!U1. 

-

. 111 .. ',,-

1,,'0" 

-

-

-

Core los$~s c1//, 

t" wosh,,,.!J aWIlY 

of clay and 

soft ''shale 

~ Covity I 

I 

I 

I 
WATER PRESSURE TESTS 

PACKER HPE ________ _ 

SuPPU' LINE _--' _______ _ 

IVERTICAL 'CALE ________ _ 

r,o""" 0''''" 0" oollQI p, .. , ... , .. 
'n' "etlon, art indlcotld Qr~ptuconr b~ bfoc~""·ln ,trip, 

PH010GRAPH REFERENCE SYSTEM 
8t.ACt( AND W ... LTl. ____ . ____ _ 

VERTICAL SCALE~.·_ ,LI_"___ il/l ... 'o~ 
~================~~~~========~======~Icr:run"o _____________ _ 

END' OF HOLE 1/4' 0" 1-----

~------~----~------------~--~------~~ 
155/AI6/299-29 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GE()PHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

•• OJ« I _Se~=~~~fr<-=-<.",--,(.::·at",----,S;=I,-,l,-=-e _____ _ 

LOCATION 

No 

Core. 

Jler!! 
W'OQ/hel""e(j 

shole 
and 
$,llsforJe. 

5/tghi& . 
W"eQff7e.~ 

//~sforJe .. 

35" W 

. (ey wea#r~ sh8/~ 
'(i;<Jt!' s/lfsfr,rlJ, a/~ 

h cia.:! II? ".;an!! 

Sltght(!f "'~#,~ fo 
fresh /Jrow'7 and 
Uqe-~rey I/t{f.j!l 
/ime~fone, IVI/1, Yer.!l 
H't!!Q#'e~ shq/e 
i'Jler Ws frt!'hJ 70 '-72 

Ji,gs CMq t; few sollliiolJ 
15> Q/'Ie /lneef will, 

Clay anti /jP?()/7i/(}. 
Ft"esh whole core 
~/krnafe.5 w/1t, JlfI!J9!:/ 
Col"e 1'rJ / I fo 3 1 

/eryfrJrs. 

DIULl lID _____ _ 

"" !Y/intIct1/ £ 1000 

(O •••• C.D _____ _ 

co.""."n _____ _ 

>tOll NO ~U- •. L _--'-/_'i....;:S....;:2~'.;;..a-FATP:.!.r....;~:;:;..:..:.'-
• 

ANGLl '.011 HOOIZONTAL vf:rf/<:a/ . 
'UUCTUIU, 

Jon,",s VltN' Sf"'.' 'AUlTS (IlUINIO 10"" 

Core /o~~s dUt:' fo 
woshlry QWa.!i. 

lO .... \!k·Hi// 

I " 

I55/ M6- 299-30 

I 

I 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEClPHYSICS 
~ 

GEOLOGICAL LOG OF DRILL HOLE 

•• OJECT -,-,,5<l5.et:~Y'e:..J' ::::.tf-J(ltLJ.r.~z~·a~t~..5I:!.!lu·te~ __________ _ 
I , 

/54'NtA,3S{,'w,l.8' LOCATION 

1t0CI( TV', 

• OlGit" Of WUfH£ItI"'G 

S"'gh1t 
w~/'eO' 
II"", ,-lone. 

DISCAI"TlOIrI 

Emf or hole. 

OlliLllItD _____ ~ 

rm r1iMrJj E IDeo 

'.""t' C. .Ni1on 

. 
'Il( ur 

u 
i" .. 0 
4: -J COIit. 
C 

" 

IIi:)' 

-

-

-

-

-

-

HOLE NO • L. __ -.!./....::8-=5:..::2=--'-=a=fIO/¥ox~~ 

ANGLE FAOM HORIZONTAL Ve-rf/ral 
"'UCTU'" . :'.1 WATER PRESSURE TEST 

'" Gallon, ".r minute p.r foot 10" 
'0"" "' ••. " ••• "ULT. COUSH'.'O." ; ~ , I I I .. 1 1 1 1 1-.l 

• 

I I I I 

lOS-GID J·kl/i// 

'fIItTlCAL /0 I.~ I /1 
S("ll--"c.::::...~ _________ ~ 

I 55/AI6/299':'31 
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....+-_~_-=T_. ------~---:::--:--------____r-____.·'.--I 
PROJECT SECRETaRIAT S,n;: HOLE NO. 

BUREAU OF MINERAL RESOURCES, 
GE~L~G.Y AND GEOPHYSICS 

LOCATION DD28 
j"' G~OLOGIC~L LOG OF DRILL 110LE ANGLE FROM HORIZONTAL _..::9uO{..O_______________ DIRECTION __ -,-__ -'-_ 

COORDINATES 131.'N t 8 __ R.L. IRSQ'{g,ppt'olt"l SHEET _, _ OF...l-

... 

ROell TYPE OESCR'~TION 

I!I C)(GRr:r:" 0' •• .. E .. hf[AING • lITHOl.OGY, COLOUR, STRfNGTH, HARONES'. ETC 
~ ... ~,--

No con 

Very' 

W'Iathend 

shale and 

6dtstof)(I 

t1od'I'ote ly 

·'NeQihe,...d 

limeston" 

5Ii~i,t& to 

ve."',Y 

w~oth~r.d 

limf'Gton~ 

,-, 
I 

Fruh 

limestone 

Pale .:ye/~ow bt'own 

and bvff c%'l/yed, aJc.o 

a liffle white sholf! 

neo,.. top. Vet'.,Y 50ft 
'Ne~k t'oclr. Rlfe/"ecJ 

completelY to yellow 

b"own and "",J,,1e clay. 

'" mf!".Y pIDC~S. 

Svif colol/rlld, soff, 

"",ealr I'o~k 

Buff c%w-'ed to 

pale blu" !}t-ey, mod. 

hard, m"d. weak rock, 

with nl.lmel'(WS vl/gs. 

Hed iI/WI hll/e grt'y I 

mod. hard rock. No 

VIJ,g,s below BO'. 

IR'O 

NI'1LC 

're'o' 

STRUCTURES • 
JOINTS. VEINS, SEAMS, FAULTS, CAUSI~[D ZONES 

COt'e lo~.es dve 

fo wClshin!J avay 

of clay and 

soff shq/~ 

Cavitiu 

Cavit,-es 

Cavity 

Cavi1i't'~ 

""'"L 'YPE .£jCllJ.JU!:LLI-....... u.<J"'-"'- WATER PRESSURE TESTS 

END OF HOL£ 
FEEO---_______ I==========~~===:!:!:!:!:!:~~!!:!::!;==========:======4PACKER TYPE ______ ~ __ _ 

103' O~' CORE B"'R~EL TYPE _______ 1 SUPPLY LINE __________ _ 

DR'LL,R .-£..N.lL.f2I!l· ____ _ 
VERTICAL SCALE _______ -,-__ 

F,Q .. Jruo ..... nOf.oauo. ",."urn 
"" ,.,110"' ar. indicated Ofoph,tallf b, tJotOckeod-,n slnp, 

COMMENCED ________ _ 

COIIIPL£fEO _________ _ 
PHOTOGRAPH REFERENCE SYS!iM 

BLACK AND WHITE __ ~ _____ _ 

LOGGED BV ...J#..L""~EI!lA~ 
VERTICAL SCALE -'1l._'~:-,/L'_· __ _ 

COLOUR r 

f;~.. ~";:-------~----------~----------'----"'!!""I!"'''I''"!I'..,.,...,...~~..,.,~~--1 
~ti~'p;; ... ,= ~~.r. --07 .-. 

.~-- - .. .! ---
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" 

BUREAU OF MINE~AL RESOURCES, GEOl.OGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

Itoel lV'[ 

• O(Gltl( OF WUTHflt.", 

No 

COn!'. 

O~rbu"c(tv1 
or fill 

{/t:r,Y 

weilkrvitl 
d,ole ,&Inti 
.silfsfone 

wet:rfhe/'eO" shale 
t7ntt's;/rslDne-, tlileret! 
-ft:, cI'!!I i" 1htI'Y ,P/qa:s 
H'tI-kr/yo,." ~ 

at' 25'.10'6"44-
I J 

Co/1$', is .6rO.te" " 
frssil{r bec.c.iated) 
I;' Jel"e~ .sec:fi()'7~ . 

. . ' 

F~~ t;lqrt h/we ~9reY' 
!t~"e.. No I/ug~. .' 

" 

Plt'll IU) ---,--';..;,... ____ ~ 

CO.I"lITIO ________ 1 

HOLE NO. R,L 1852' ofPro><· 

ANGLE 'ROII HORr'ONTAL Yeef/cQI OI.(eTlO" 

0("" 

g. 51l: ~F 
~ CO~f· 

ST.ltueTUUS 

Jauns. Yf:UfS. SUMS' ot,Ul TS CltUSH(O lO_1I 
I .. co,,",,'" 

;;'(.i~e;; QWt19 
_ f:") _ '. 

, c· 

LCKGID J·k·//I'/{' 

YlltTlCAl • /0 I .' I " 
SC.ll_.L_~_-'-__________ ~_ 

- ~ .'-: .. '. I55/A16/299-33 
. . . . . ~ . ., 

, ---' -'"-':"-' ~". _ .... 
: .:.~ 3i~ 
:~:i':;~~ 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

HOLE NO D·D..3o R L _~/8",-,S.u.2!o-'-"~rf11"'!9"Ar....,..,.,.!-· -

lNGL£ FROM HORIZONTAL M'clJ/ DIRECTION DoN f A'. 4<>7' W rt. 8 I , LOCATION 

• OEGR([ or w(AH4(RIH('. 

No CDre 

'Yerg 
. lYeolJ,erecl 
$htJ/~ onc/ 
3ilfsfonfl 

O.'Ull KD ____ _ 

m./1Jmftoi{l BlO()D 

a'tlLLER K·~ 

... . 
'\ 

OESCRIPTION 

V DEPTH ~ LIFT 

~ g 511 (a 01 t 2 ,;.r 
::....J COII£ ~..J A((,OVER 

'" .. % 

.~=: 
~~ .... ,...-­
," ---

------

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

o G 12 \8+ 

-

121 'a!' 

STRUCTURES 

JOI,.TS VEI..,S SfAMS IAULTS (RUSHlO 10NES 

• ~ WATER· PRESSURE TEST 
~~ Gallona per minute p .. r foot 10111 

~~ I I I I, 

CII,,"(y 

~ lfNI,hed Ilwtl9· 

I I I I I I I I 

lO.... J..K· tI/// 

' .. TICAl /0 '.' I"~ 
SCALI--.-..!~~-=--_____ _ 

155/AI6/299-34 

-
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND 'GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT ~eS;LJdfJ"'ia t .);~ _____________ _ 
" t , 'AI I I 

OO';V.I!:.A.407J11I:I.B , LOCATION 

'QC" 1.,( 

• Ofr-'11 0' *I.l!"', •• ""c; 

S/(ghl{y 
W'e(]fhered 
/il17eslont:, 

Fresh 

/1P7es!o"e 

rn:';' ctark 61{,(e-.J~.!I 
liP1sslone I /10 I/l{gs. 

End (;)f hole. 

Dooll .. Mod rill E 1000 

T'I'.[ 

D.,,,.. K '.<itn/th . 

v 

i " .. 0 
C ... 
C 

'" 

~ 

OEl"'" 
... 

Lin « . ~g . 
51ll {.o' cou 
CO"f ';f.J . "[('0'.1111 .. ... 

o 6 12 .. + 

rvfVIl r. .~ 

- ~ 
AX. 

1/20'0" ~ ~ 
~ 
~ -

~ 
~40'O" ~ 

" 

-

. 

-

-

-

-

HOLE NO DD30 . R, L 

ANGLE FADM HORIZONTAL ~rf/(a/. OIRieJlOH 

SHtUCTUItU 
• J WATER PR(:SSURE TEST 

~-; G.llonl per minute Pt''' foot los.~ 

~~ I I I I II 

Callil:!! . . 
Con"t!J 

CClVllies and C:OI'e lass. 

.411 COnti h~ nor 
p;r,/rKeeT. 

) 

/' 
v 

I I I 

lDGGID 

::::';" _--!../~o:...../....:'_· .!..../.!.!in:.L...-. ______ _ 

I 55(AI6/2 9 9'- 35 ' , 
I ... 
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... BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

"0)[(' ~'ltETRRIAT SIIE _________ _ HOl. NO --'l...O--... lu.I __ .,l IRS'2' (apprQ)() 

lOCATIO'" 

No COre 

QYel"'bvt'defl or 

fill mote ... io\ 

5i It, cloJ and 
gravel With 

V€ t'J wru.l"th e n:d 
snQ/e 

DISCIIII"TIO" 

Fl'esh bltJe limestone, 

Some ...... eai'het'ed sl10le 

occv/"s between 
qnd 4.1' b" 

S,o/ution joint at fib' 

END OF HOLE 

DI~lH 

§ 
. 

Sill O' 
COlt, 

N .C: 

'b'O" 

-

-

-
,-

-

"MGL! '.OM HORIZONTAL DtllCreON 

~ lIn . 
call 

'j' 
JOINTS v.tlU 11 ... 5, 'AUlTS CItUSHI!) 10''II. 

WATER PR[SSURE TEST 

'i~ Gallon. "", minute "", foot IO:~ 
'., 

.. 

70' 0" 

.~==========~================~~==~====~======~~====I~'1 ~==11~1~1=1~1 
m. Mind ... ill £1000 :r:KHili 

CO •• I"tID ______ _ 

:::A_L~I~Q~~~:~/_" ______________ __ 

I 55/AI6/2 99-36 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _-",S~E;;JC,,-R.g,J;E;....TLRa.J.r.R~/.aRwT_--,S>LLIT,JJ;;.E~_---------

LOCATION 
1/' r- of 1_ I? 

aOCi\ Iv,r 
OISCltl'TlO" 

II Quau 0' wUTH(ltING 

, 1 
DRILLING THROUCH 

I 
OVERB'iRDfi"N VITH 

N~ CflSING - CORE" 
J 

R€COVF/(Y NOT I ' 
fJ TTEI'1{Ji£O 

U 

i g .. -' 
31 

DEPTH 

• 
SIl( ", 
COII( 

N)(' 
~tlrin!j 

-

Mode rote 19 

to ver.J 
weathered 

shale 

=~= NHLC. 
Ye lIow - brown sof't, = == 

... -~ 

Hoderate/y 

to very 
weathered 

bleacher! shole 

---
weak rock /'1a)(,. Core ----.. =--. 
len9th e" -'~-------

Beddin,g 01 30D 

--- ,-
-:.-.-

,/ 

Pa/~ hlue -grey haHi S~..91-P.- . 
Y'Ock. Ha)('. cor~ length It'~, P :n',," 

.foff lVectk rock. 

110)(,. cOre length. 3" 
-

W 
0: lI,T 

~2 • 
COlE 

~.J ... "fC~U 

0 • II + 

HOLE NO DD 32 

ANGl£ fROM HO"IIONTAL 

SUUCTUltl! 

JOINTS. VlI .. S. SUII' fAULTS CllulHlD lOtUS 

•. l _..LI.a/l .... Su.Ol-'--Y.a.p.,nD~rc:.cQ~<'"'--_ r, 

DI.reTlO_ f -

O:.J WATER I'RESSURE TEST 
~ ~ Gallon. per minute pt'r foot 10 •• 

;~ I 1 1 1 1 I 1 1 1 'I 

Very veq1hereJ 

-..: moUleJsha/e 

\ 

. Fresh /il1l~$tcne 

lVeafl,ered 

Of) joinl$ 

Fresh 
/imesi()ne 

~y W'('rI71Jered 1.~_~'2U 

Hard, rnodero.fe(y 

&Tron.q to SI/"Oftg rock' bO'O" 

Pale> and med/()m 

blue -al-ey hard s1rong 

yock. HaJ(. co/"e IMJ1It 
lit- ". l'1any ('a/ede veins be/ov 

- 68' but 170 so/,iii>1l ~vident 

-til sfTfi shajy bands 

~ 
Beddi'!.!J qf jS~ 

7qlll" 

~NO OF HOLE 

-

DmL ... --,<b_-.... R!L--...,.1' .... 5'--_ 

m. HINhIlIl ( F5i; lOiiSl1I Ga. M /.IEI!fDFR rON 

YlltTteAl 

OCA" _..LI.JoQ::.......L:F~E...JE""-!-r--'--'-/_fuN-"'C"'-f.ICZ-___ _ 

155/AI6/299- 37 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT 
SECRETBRIAT sa£. __________ _ HOLE. NO DO 3:J R L /BSO I (a llDrax.J-_ rr -

LOCATION Ibi? 'N of La Ba'k( of LB 

ROCII !YP[ 
OESCRIPTION 

" DEG·UE OF WUTMfRIN~ 

/ 

DRILLING. THRO()6J.1 

OVEICBUROkN WITJ.I 
I 

N)( 

CR51NG 

NOT 

/'1()c/e"Qt~1s 

tleothel'ec! 

shale 

Shfld(y to 
moderately 
weother~d 

limestone 

FreSh 1-0 

sli.Jhf{y 

k/eath(>red 
lime&tone 

CORE RECOVeRY 
I . , 
R7TEMPTEfJ 

Bclff coloured soft- I 

w~ak rock. l'1al(., core 

length t,..~ Sect/on~ 

of 'yellow cloy. 

Bvf"f" c%tJred / 
~I>ff mQ1erio /. . 

9f"ey 

... hde 
a.n d .sTI-on9 roe k 
l'1edicl'" blue .!Jt'.e,y 
s1/--on!J rock. l'1eo(. 

/en.gth l.r ~' 

Fresh Nedium hive grey 
limesTone moderatel.:J hard rock 

I1>'ilh many weak 
MoJ(. core len,91h Iii''' ( 

mode 6" 

ANGLE FROM HORllONTAl 

STRUClUius 

I'''O""""JOI~TS VEINS sr ... ,.s rAIJLTS CRUSHED lO,rHS 

Core I(}s~ 

Co/'e 105$ 

veins veJ:.Y 

c()mmon helov 7J' 

Hinor so/vfi'on 

evideIJf TO 00110m 
o'f hole. 

90" DIRECTioN .-

lOGGtD (;811. HENDERSON 

WllltT1CAl 

'CA" __ 'LI OLL.ZLJ.t....:..: .L/...J/.l!Jn~chlL-_____ -

r 55/AI6/ 299- 38 
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BUREAU OF MINERAL RESOURCES. G'EOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECI _Sc:...E_C_R..:;E'-CT-_A_I?_I_A._T_-'S:.../_T._£ _____ . _______ _ HOLE NQ 

LOCATlO,f 

!toe_ IYPt 

• OEGII(l or ""'[ATHUING 
OlSCIUPT,n", 

1J1?1J..J..INCi- ° TH,{JOUG-H 

I 
OllER BURDEN WI TI-/ 

I 
N X C 4SING coRE 

I 
R£COV£R Y NO T 

I ' 
R£Q(!( ~EO. 

ro Sor~ weak, 6rclAHl I'Oc.r 
"';,,.., ''''~'d 

S" <-ore ·If!/If/f'Ia.s 
",ater/,3I. 

/{111'<1, .s/'Y'o".j I 

2.4" I'b -f. '0 Co~ le ... ~H..s. 

END OF HO.t..E 

U' 

~ gO 
C -' 
c " . 

DEPTH 

• 
'liE Uf 

AHGl ( rRO .. HOArlON TAL 

STJtUCTU Il f,5 

I .. c'o",.~ JOINTS VEII.I. SU"S fAULTS CIUSHlD IONIS 

Core loss dl((1 h:J wo,sh,'''j 
';ovCJ,y or: cli)Y. 

8i?' S. 

R.l 

DIRECTION 

WATER PRESSURE TEST 

.." ,.-
" '.' 

, ... , . .... . 

m. MIA/ORIL.l, F Ss LO~C;IO 
E. J. iJEsr 

O!tlLLIII --'''-'-~~!:..!:!:..!!:..~ __ I 
co ... 0«0 --'C::...L<[_---=J'---..;6::...:;6,--_ 

co ... ".o -,,:J,-,1_--,,3_-..;6~6,--_ nUtCAl 

SCALI 
.' ~ f/VCI+.. 

I 55/A16/299-39 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG ,OF DRILL HOLE 

PROJECT -<,;lSJ;;.E:L.C.JSR.J;.E~TJ:,RUJRU/'Jl8UT_ .... S!LL.LT.c:£~ ________ -'-__ _ HOLE NO D D "35 

LOCATION "'_0' L./ of t... R 

ClOCK n,,£ 
DrsC RIPT ION 

II DEGRH or WU,HHRIN(. 

DRILui'd, Tl-fROtJ611 

OVER BURDEN W'ITI-I NY 
I 

CflSINC CORE RECOVERY 
I 

NOT'RTTEMPTEO 

Vel"'y 

weathet'ec/ 

shale 

Shale 

Shale 

SI{Jkf/yf~ 

very I¥ea'lhered 
lImestone 

Fresh 

Ii", ~s-fone 

'OI" OJ) 6 - Roo 35 

Yellow brown I soff, 

weak rock, l1aX'. cOl"'e 

/ensth h" ,mode 2" 

"" Mltt/oglLL FSS-

'.'LL.. :r {VI ".,,... ~N 
co .. ,.", /:?.J 4-/ bt 
CO.'LET[O IR/IJ./6t 

-

:-~= 

I_~: INHLC 
--I:: -:::-

1--:: 
1==7 I:::::. 
1-=---:. 
1==: 1:;== -
1:=: 1'::::3 
1=:= 
1=::: 
l:;::: 

llFl . 
ANGLE FROM HORIZONTAL 

5l11UCTU RfS I 

DIRECTION 

,oJ WATER PRES5URE TEST 

COif JOINTS VEINS Sf'-' II! 5 , fAVUS (RUSHEO lONES 

"H_" ~",,QI 
~~ Gallons per minute pt'r foot los. 

~~ I I I I I I I I I I I I 

IZ ~+_ 

~ 

// 

~ 

110$1!J Iwr{ coloured 
to greyish clqy 

/'1a'!Y ccdciTe 
veiM fhrov,ghovt" 

. /'-".,esfor/f!, occas/~nql!J 

pCl1-7/y chssolved ollT 

Ca vi f,y 

Cavity 

Soff rock jllst 
helow CQI/i(y 

I I 1 I I 11 1 I 

lOG'lO C. 8 n I-/ENDEIlSON 

'fUTICAl h 
'CAll _..LIJ.<O:.Lf:.!.f--'-~/--L!.II..Ll2C",--,J-..._---

T 55/A 16/299-40 



BUREAU OF MINERAL RESOURCES. GEOLOGY AND GIE:OPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT -'S.J. ... 6;:.,C .... R.,...,.ET;...LJ.Bz.RtlCLlc.Bc..T'---'S..u.I..LT.J€_-__ '--______ ~-~ 

LOCATION //,e N of tt_R 

IIOC_ np( 

• O[GAl( OJ WUTH(RING 

F,.esh 

limestone 
os a60ve 

END. OF lioLE 

n"l HIIVORILL Fs-s 

00"'[0 X M"''''''''HI 

co .... coo I -;rllt /I, b 

com",o 1?!It/"6 

D['TH 

• 9 S~~lll~' 

-

• 

-

-

-

-

-

-

-

liFT 

• 
CORl 

--i; 
a· 

HOLE NO. J]J) 3£ a. L. --,/ue,-,~:.o=-'--,(...;a=,j""~pl<.t-I-o,,,,· .:>.""' .... 1-1 _ 

ANGLE "ROM HORIZONTAL {DIRECTION 

snUCTLHt(s . I ~ ~ WATER PRESSURE TEST 

JO'NTS. II'[I.S, SU.S. HULTS, CRUIHIO lO_1I 
I ; ~ Gallon. po. minute po. foot I~-

\ 
. ,.\ 1 1 1 1 I I 1·1 1 

/Vo solt/tio,,;. beiow 
11/' . 

12/'0" 

lOGCOID C B. H HENDER 50N 

YllITlCAl /, 

SCALI _.J.J1 O'-L.j£",/L-_· -L.(-L,lol.ll..c.£L-____ _ 

1 55/A 16/299-41 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOF'HYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

.OOJ[CI _~S!..:E:....::C:..cI?c..:E:....:..T...:,~.:..;R:.:..:.../:.!I1....:T~....:=-S..:../..:..T,.=.E=---:-_______ ~ 

LOCATION 12..1' N Ii A 148' /IV riB 

ftoc .. ""1 
• 0"'(1 0' """'"IIIING 

o~u.L/LG-
. I 

THROUGH 

OVERBC/,fDEN WITH 
I 

NY. CASINCr - COI?£ I ' 
/?ECOYFRY NOT 

I 
ATTEM.PTFO. 

'S"'!JIaH,y '/0 HlOc/· SoFt I weBI:' rock. 
erlJt.f:/, "'eat'll.,..:" 
.zlwJle . . , ,6" 1'0 I" c"r~ le"SH.s. 

Frw.sJ, 
I,.",eslo"e: . 

I 

Herd I sfriJI'J!I bl<l" 'JJ~.Y roclr. 

/8" t'o J r. (o,,~ 1en:J~.s., 

So/u{';'or> 0" ./I"~to"e ;.1 
"'V/of/"I- fro", 70: /.0 77'. 
CII/C;I'I! v~;";".9 ,:s pr~l~el"­
t!/I r; ',g/IV c/is,s orv~. ' 

END op HOLE"· 

DOlL' .. , _-,,~,-,:'-,-·.:...A,---..."JS'=-_. __ 

"., HINJ),q,J,~ E for 

D."". J. Hp!{,(htV 
C ..... CID 2~ - .J - 66 
CO •• "T" 26 - 3 - 66 

0 ... 1" 

" :8 . 
11110' 

C -' COlt, 

I 
0 

NX 
1J.s/'J,$ 

-

cO 'o~ 
--- NII#t..C 

------------

-

. 
70-

80-

e'I' Z" 

... .. Lin 

~'8 . 
co •• 

~.J .. ~fC!:I. 

12 • 

HOLI NO .P. D . .36 

ANGL( '.0111 MO .. IJONTAL 

".UCTU." . 

JOI~TS "1'"'. II"., HUl TI CltutJ".o 10111" 

S""Q/I b,.oke" 2'(MeJ 

Sc{)ff..,."d fl"Dc.rC"''i . 
I>ecoi>.i".9. more (lJ,ninsive 
;'r clepH.. 
Cls,y p'tlse"t- in iJ~M z-.s 

BltJac.It;"9 i.s GOI>',"O/J ff'o'" 
49'0:' 

6"'1 7 " 

• L 

DIIICTION 

O:..J WATER PR[$$URE TEST 
~ ~ Gallon. per minute per foot 10 •• 

;~ I' I . 

I I 

Loc;llD 
£' . .T. I3ES T 

.... ICIL /0 f'£E'T I IIVC f/ . SCALI __ -,-_-,-=,;;;;,,;, __ -,--,-,,::,,:::,;,:,,-=-_ 

I 55/AI6/2 99-4 2 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND G,EOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

'RoueT _--=.s--=Ei--=C:..:..R:..:£:::...:...r._"A-,-Ir--=/'_'A--=T_--=S-,-I-,-T.--=E,~ __ , ______ _ 

LOCATION 

IItOC'" T'PI 

a O£GlltH or "UTH[IItIHG 

--f)/?I LL INC; TI-/ !jJOllGI-I 

I 
OyE-l( BURLJEN WITh' 

''tV ..r 'ck I tV c;- CORE" 
, I 

I?ECOf/E~ y !VOT 
I 

4-T"PEMPTEO, 

--J' ..... ,.:>""t!,,..,~ 
ShiJle, 

S l/gIJ,,& 1"0 
hlOtIel'>ill'rlty 
lUeiJl"hereo' , 
lr;"e,Jron~, 

, I'Me,sl"one, 

Soft- '-'edk rock, 
Muc';, a/f'tyoar,DfI rb I'I.;sr,"c 
cf_,y, , 

Modll<'''''<!J~ hard; Moder.;>l"e{y 
sfro~ iJi,,9 /''0 /yo",,, rock, 

~O· /b 4' C~ le"gtlu, 

FragMe,,1l 01' 
8n" oSh.l", w,'M ,""cl, 

1Jrc"'''. plastfe cls,Y, 

liard I .sf'rong. blue -gr'e.JI 
rock, 

24 ,- Ib J:-~ le~liIs 

OOILl .. , _"'6_-...;A'-'---"'-,]..='S'--__ 

DItILLIIlt -.:l:.r....tJ~f!!~~ __ 1 
co .... <[o --"<..,1_-_.]:<-----"6.;;;6 __ 

COO"" •• -'2=-><3_-~J_---"6'-'6~_ 

I 

/0 

HOLE NO 
I), .P ,)7 

ANGLE FROM ~IORIZONTAL 

$UUCTuau 

JOINT!! nrNS. SfAIIIS nULT1i. CltUSI1[O 10Jill15 

fINS dull fb "a-s I,,'J!! 
01' cf~, 

CAVITY, 

~/O 

R, l 

LOGGIO £.J. (JEST 

"OTlCAl {o FEE r I INCH SCIrLI _______________ _ 

1 55/A16/299-43 



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

lOCATION 

WITH 

Cd~E 

/vOT 

EO, 

Sofl", lVe6k roc.t, 

b " CO~ len,Jl'h$ tb I" 
rrC}.:il'l1e/)/.s ' 

·i 

V",.y ",.'-'>I.."&,,.,,'dl Sof.!" ""eak rock .,,'I'h 
sh .. /e, m~c;' alf'er8f>on 10 p/8.Jl"ic 

eli!.)' , 

( 

,c;'_,J ;, 
li"'~.s tone, 

/III.KlmU". . siz~ of. core i.s 
2" ff:il9~~f.s, . 

118rci, J />-(,11. b/~e. - /lffI.j' 
roc/( , 

I~ b /'0 .J" Co~ 1t:n9fh.s, 

.R"l OlD _""'''''--.!:lA''''-.JLJ",'S __ _ 
,t: Ss 

GEOLOGICAL LOG OF DRILL HOLE 

HOLE HO 

ANGLE fROM HORllON-TA.L 

5T1i1UCTURIS 

)1 

..-rTT"rT'L1_/ ."'-" Fro", JO: "8rro"" hl"Ok"en 
Zt!>"es 'OCCI;JI' ,.,/(1, cr~.sheq 
I"Cck alh!l'ed 1"0 c/<tr' 

I 

C A VI TY, 

I 

\ ' 
\ 

lOG~lD • 
£.J, 1J/:.sT 

.'" 

'. 

"UTICAl 10 FEET .. ' I 'IVeN. 
tCALl __ :..:........:...~::.....:_.:....~...:...,=-=:.:.:....!.----

155/A16/29'9-44 

.I 

. ,i 

I 

'.1 

.;..... '-



\ . 

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

POOJECT --.:S~E;:..C:..:.R.!...C£=-.!.r.....::"A...:...:....:R..!.../A:....:....:T_-=S~/:,."T~£~. ___ ---,-,,--~____ HOLE NO ~7): 3'1. 
( 

o L _""'/:...8=S:....:::;O'--...:Q:J;::8'J:!'P:..."-=o"'1:""'._ 

JZ,)~wrt8. 

ItOC_ ''''I 
I OlG"(1 0' IiIIl.TM(It.",G 

ORILL/~G TH/?O UGH 
I 

OVER BU/?OEN WITH 
I : 

IV'% CASING - CORE 
I .. 

RECOVERY NOT 
I , 

ATTEMPTEO. 
I 

, 
: 

" 

O(~H' . g S~~I_~J 

tlK 
/ c<Jsi'19 

10'-

ZO'o" 
WfMthered 
Shi}le. 

So~ weak, brow" shale. --- NMJ.C 
MiI..-i""ulf? s/;&e ~"c: .. ~ ==:. 
le"!JM,s, frlede 2" c:ere Is'ly;,. 

ANGLE 'ROM HORIIONU,L 

~ 

-
M8",y .small hrolrefl %0"<$ 

.rciJ/t"8r~d Hlr(Ju9heut. 

Seme alrerilr/efl /'"e cIQ,y. 

O:..J WATER PR(S5URE TEST 
~ ~ Gatloni per minute ptor foot lou" 

;~ I I I I I I I I 

( 

Jo'- ~ 

.s/~hli¥ 1"0 
l'fIocierdte'.!t 
""e8/'1),,~cI 
ft'm as re'le . 

Fresh 
1 "me~ I-o"e. 

Hartl, 0$""0".9. blvtl.-.9~-I 
rock. 
J" 1'0 24" core le'l9~. 

--­.' 

----- -

50'-

$'0'-

h-l187·O· 
Fro'" 4'7'0" I;,.,es"one OCC"'r.: 

dJ 12 ,. core' '" I" ~",e,,/'./ 
triode 3" core fe"9Hv. 9D'-

• "".. 6 - A rJ.S . 
".. IytI/VD'9/1 .. L E.£.r 

.I011.. .T. MO.t'IC,p.;y; . 
c ..... u. 10 - J - 66 
co.>,,,,. /~ - ,] - 66 . \ 

( 

J . 
100'-

eND I 0;:: HOLt: 

~ 

Cere I()~~ due Ib ~ash;".9 
·t!J,."ily of c:lilJ'. 

I "I 

l~GID 
.. E. J. B/i..sr. 

loe' 6 ". SCALI /0 ,t::t:E'T.' I I/VCII 

I 

155/A16/299- 4 5 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEC)PHY.SICS 

GEOLOGICAL LOG OF DRILL HOLE 

LOCATION I 

AOC_ U" 

• OEG.II[( 0' WHTHlII .... G 

NY 

" 

.... HINOI;)It..'-

O(SCIII"TIO'" 

7' H IY Of,! (;--Y 

WITH 

CORE 

Y NOT 

.!ol-Ij Iveok j 
.s" UJre ·/e"9f11s .Ib 
"Frtllg""fY)/'J WIt;iJ ~." n''' ...... ' ' .... 
t-o c'o,y 01011.$ '{Cracl"G/re 
~one.s 'and .some I/o/,,/s. 

18" eo,:,~ le"lf04s 1"0 !.". 
H-o.1.lheltt:.r - ",tJd~ J core 
/~!1I"h~ " 

OlllLll1l ...:...l!:.....~"5!..!.~~~ __ 1 
cO •••• "D _. 4-,,-_-~J_: __ .,.~6~6~_ 
CO.'''Tn 10 - .] - b 6 

HOLE NO. 

ANGL[ ,RO" 'HORIZONTAL 

snUCTUll1S 

1.,,:OYII • .8I JOI""!. VEINS. Sf .... ! J""'UlTS. CI'USHlO lONl! 

('lflY ..,ollred Q"'0!l </1.1"/"3 
dril't',,'!. 

CAVITY. 

/f!u;"e/"()tlJ CQ/(;"~ lie t'"s 
4col-r",.ec/ 1;-lo."')~'JA"ut. 

R~e/( II~ br-e cciaflHi 
Qppe.a"once j c.olcire 
h"";":J HI b.s tl '?,Utl "f'~ 
"ec.e",e"fed "",e bI"C/(ef/ 
roC/r. 

'1 

•. L. ..;..~l_g,_J<_O __ o..£'A:£IfJ:...ro---,J(...:... __ 

90~·· 
DIR'CTION 

WATER PR£SSURE TEST 

lO~~lD 
.E_J. 8EST 

.. ITIC.t,L 

SCALI 
10 Fc~T: I INCH 

I55/A16/299-46 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

'" 

S£CN/:;ANIAT SITI:. .ROJlCT _'-:''--_'':'':''--~'--___ --' ______________ _ MOLl NO 
.D. ).') . .f..! R. l. __ 1...,;;8....,;;',5".,--'0_' _~J.'8 .... ~:....,..~_O_K..;.. __ 

LOCATION 16/1' N o~ i..4 

tltoc. ,.". 

• ~lGIIIII Of WUBIUING 

P/?//...I./ THROUc:rH 

tGN, W/iH N-t" 

CAS ING- :ONt.. Y - COIlt: 

I 
~E"cOVE~ Y NOT 

I 
A-.rTE"MI3 T~.[). 

No~J" fllPl~.J 
"",,,, .;..,' 0": 

Her,.eI, . s"ro,,9. ro ck j blus 
!1~.Y .vh,,,, ""~J" PQ/~ 
/)rOW" ".,h~" ..,~d"hs,.~t:I. 
6" 1"'0 "Jo ,. Co~ Ie" 'I 1'Io...r. 

t:ro," ~' J ", //n"~Jro,,(' is 
ql,"t>.J f ~",jo/ • .r~ 
sl-it:lq of <:or~ 4p 1"0 
so" 10", !UeN' ,..co,,~ret:l . 

u :8 c ... 
:i 

DI"T~ 

• SUI 0' 
COIIII , 

ANGLI '.OM HOltiZONTAL 

SUUCfUIU 

l'ICD"."GlJO'"1T1 'til.'. "".' fAULT' I;IU'HIO ION •• 

/III/"or .rof"r.-o" e"ide"f 
t:lffJ"!J Jo;,,/".,J· berwt!!e" 
4.$' .,,,eI 4 '7 : 

'" 

L.c.sl" dr/II/".!! wok,. of 
M' I:' 

• 
~----------~-----r' 

DO"l .... _{;=---'A"----'3.""~'___ 

.... MIN/l'Ntl..l. ,.c£S lOG ... £ . .T. /JEST 

E"NO "0T1C0l 10 F.!:.!:T.' I /Ncl-l KAl. _______________ --' ______ _ 

1551 A 161299-47 
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GE()PHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _---'Sw!..E'"'-!oCo..!R.!>..I,;;E:.-TLL81..J1l~/CjawTL..:.·_""$'....LI.J.T....JE ... -________ _ 

LOCATION 117' N of t 8; 3'70'V of t..B 

Itoc ... TY'" 

I OlGAri Of .lA'H(AING 
O(SCQI"HO'" 

DRILLlNr;1 TJ.lROVCH 
. I . 

O/l;ERBlIRDEN fV/TH NK 
" I 

CESING. - CORE RECOV£RY 
I 

NOT... RTTEMPTED 

l10rlerafe /.y 
1b "er,y 

veafl,ered 

shale 

time.1one 
Yfdlov D/-OIv" 

cf'VI .' 

VI/SB!;· 
lime.do""e 

Fi-erh, 
;'ine:c-fone 

I 

Buff c,,!ol/l-ed to 

yellolv' 6,..0,",", soft; 

w9ak r(Jck. Mit-\,. COre 

/e"..9/1, 4- II 

/,;Qfer- va.hed 9"X'rtz 
pe/'blec ~(!/, q Tev 

shale r,.ng",enf. 

Veljl l;flle cof-e 

reCDye;ed 

END OF HOLE 

i 

or"'1-1 u 
i .. . 
.. 0 SIZ[ 0' 

C -' C('IIt( 
0: 

" 

NX' 

ca.riflj 

-

20 '0. 

-

---------------
---lui"" 

-------- ------ -

70'-

81 '0'" 

... 
a: lifT 

> ~ g . 
COU ~ .J . "(COVltt ... ... 

o 6 IZ ta-

HOLE NO 

ANGl[ FROM HORIZONTAL 

STII'UCTUltlS 

JOINTS HillIS. Sf ..... S HULTS CItUSHlO 10"'1, 

I-

Possible clq,y 
f;/I~d c&U'if,y 

\. 

No SO/,/t,O" ,;' 
. f"~esA Ii", cu+t>ne 

\, 
, ~. 

~j' 0" 

OIR[CTION 

O:.J WATER PReSSURE TEST 
W'" Ga lion. p41r minute p.r foot 10 •• ' 1-> 
<", 

I I I I 11 I ~.J 

~~==~~============~~~==~======~~~I~I~\ 
0"" "" b - a -3S 
.... M'NDIULL FoS 

00'"'' J'. MORteE""! 
co"'""o /'1/4164 
co ... ".o 21/k/6' r I 

• -:.-"'<', '. 

} .... , 

lO~GID ca·H.l-leNDEflSON 

WlItTlCAl 0 /, 

'CAll _.J../J<:O...:z.f::..Jtr........:; . .;... . ..l./~/n~c ~ ___ '-

I 55/AIS/2'99 -4 8 
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BUREAU OF .... INERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 
185'0 ' Q~J/'ro,,". SFCR£rAINA-T SITE: £J.P, 43, PROJECT ________________________________________________ ~---- HOl'E HO. 

R. l. _________ LDLI"::..:....~..:...._ 

LOCATION 

ROel( i'l'PI. 
DlSCRtPTlON 

t DEGREE OF "fAtHER1NG 

tJlUL LIN4 r!lR{)uo,.H 

I 
OIiER8UI.D.E"N /,vITti NY 

C ASIN4 . - CoRE 

··1 
~E co V ~,R.y NO 7 

. I . 
A7TEMPTE"O. 

oj 
'Nt!~ I"b If! red 
shiite. 

SoFt, lV~ak rock wit-I? 
much d~colhpo.sa .. ,·o" /'0 
pltu-";c c/Qy. 

MCI~ilh"~ lel'/gM 01 shafr 
F/'q$",e"f.s i..r 4 'f . 

IT/!$h "",estontl Hard, sh:on9, bk'I!'-(lf'lt.Y 
1/1h(!6rt;lnt!, Ocr.urring q,f 

(;" fb. 60 n r.o~ 1."'91-1,$· 

END OP 

I 
/0 

ANGLE FROM HORIZONTAL 

.:Zone c.en4 dOl>l;"- ' 
q,,"~ 0" efq~ wIJ,'cIJ IMOJ 

iuQshd our fly drt'/I/"J 
INQI-er. s",.,« J"~t~ p,t!ces. 

Sa/uNo'" ellid~"f Q/O"S .'l()" 
";oi",. '.0(- 47'.6.-

, , 
M/;'b~,"$oiLl"io" (It SO'o': 

So/uri!)'! ell,-tl.~t otClt3 60° 
.;11;,,1- 'If S.s" (; ~ 

77" 0" 

---

~======~~~==~~~~==~====~~~~~ 
-<lc..r ... "", p~r 

D'lLl ltD __ -"6'-..--.:..A'----..,.3:<;S:<-___ 

"" MINPIf?ILL, F.so 

too .,'«0 -,...!!!2'---~.1~-=6:::6~_ 
coo"n,o _::!:..(..::......-",.3~-_·-=6::.:6~ __ _ 

Z~"t!.s of' 
6I.Qt:/r~tI in. £.J. (jEST 

lOGGED 

10 PE'!:T I INCH, 

, 155/A16/299-49 



BUREAU OF MINERAL RESOURCES. GEOL'OGY AND 

GEOLOGICAL ~OG" OF DRILL HOLE . 
GEOPHYSICS 

I 

PROJECT _--=.s.::.:'E=-=C:.:..I'?:-=E::..T.:...:i4:..:.-.R:.:..1 A:..:...:..7.~, --=S:..:/-=T.--=£=-c" ________ +-I -!'r--- HOLE .O~ p: 1>. ~ " ." L _.:.../..:.e.-=-S:_O __ Q.J..t<C?;.Jt>c::-ro=-.t"~,_ 

.5"9' N.") tt A ',4-0~'w.. d R"(Secf"io" \C), ANGL[ FROM HOllillZONTAl DI.lenON 

"OCIi TYPl 

• D[CAIil 0' ,*"'lHlRING 
I ) 

.o~/LLIJG- THIfCJUG-/f 

OVERku.J.o£N WITH NX 
I 

CASING -" CO~E: 
I 

~£C()VERY Not 

I 
,4TT£MPT£D. 

Very kleof!>e,.., 
~nQle . 

Scft; weolrrocl( wiN. 
mo~;mvhl core 1-e,,(!M 01 
6" ' 
W~of+,ered Ib plqst/c c./oy 
in I>IQII,Y plqce.s. 

f , 
I 

Harc, .r.rro,,!/, hlulI-9re,y 
rock. ' 
4- t, fb ,(," core leI? gNis. 

Ver'y ..,eQHt~d ,Soft," lAJel:lk roc#{. 
shq/e, J" core le"9H,~ /'0 t=~OJ' 

Weathered 
It'mt!.~to/le . 

IJloc.l(, uncolI­
so't'''o'fecl s/It: 

•• Ill ... ....,;612---"A2--..".1!!,,2S' __ _ 

.O"l" --,J,,-,-.-,n'-!..>O~.f,-,4-~A~,yL-_1 
c ••••• cr. ~1l:.:/_-_2~-.:...::6:..::6~_ 
< •• ,"TlO j!3 - 2 - ~o 

01= HOt..1E 

Frachtre log.·-

STIIUC1UIII5 
"..J WATER" 'PRESSURE TEST 

!I 
f 8 
c -' JOI"lS VI"'.S. HAln. fAULTS CRUSHID 10'IIIIS 

~ ~ Gallon. per minute per' foot 10.' 

l ~ 11':1.Ll I Ii 

, 
10 -

-
22.' 0" 

------

, 
80-

90'-

CA-VITY 

(' 

j 
! 
.1 
\ 

J 

'14 I J" 

Nvm bl'r cl' ,cro~h.trl!'.$ per rocr 
of CtJre. Zone~ or core lou 
ar!? black('c/- ,"n. lOGCile 

\ ~ . 

. ..,; 

t.o.sr dr/,I;,,! waf~ro 
q" 4-1' 4 

, , 

" 

~ 

" 

~ 

I I I 

£. J. ali'S! 

10 FEET I II\/Cff 

I 55/A16/299-50 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

PROJECT _.5 ECRET R R IBI ___ ..s tTL_ -- --.- -----------

LOCATION ANGLE FROM HORIZONTAL 90' 
LIFT 

DIRECTION 

WATER PRESSURE TEST 
g . 

,.OlH 
'iTRU' TURf~ ~~ Gallons p.r minute pl!l" foot 1011 

.0'"" 'EO", ,,,., ""''' '.U,"ED '0"" .; 1 ,1, I 1 

DR-ILL )1\1';:: THROUGH 

I 
OVER(JVR.D£N VvITH NJr 

I 
CRS INC. - CORE RECOVERy 

I' 
NOT fiTTE~PTED 

f1odet-qfe/.:y 

TO ver,y 

'w"eathered 
shq/c with 

Yel/ow brown, ver'y 

sof-f- I weak roc/'(- I'-Ia-t'_ 

cOre length 3": 

much clQ,Y 

/ 

Limestone Sli.gkffy io /1']ocle~ctfe/.y 
wC'Cftiu:rec/ 

Fre.rh Blue ,grey, hard, 
It'me.i-(me strOl1!J rock. Ma,\,. 

core length 30'~ 

Slt'ghf!:t To ,mJW", -c;1<.!)J 
weathered aqjac-eni I 

to c:avI1/e~ 

'R'" "" b - 9 - :zS' 

"" HINf)/2ILL (::S-';', 

'OOL,," :r; NOR&t9N 
c ..... c.. 22/fI./bb 
C.OPLET" 2'1/47(, Eo 

.. I 

--::: --
I~=: 1=:= 1---
1:-: = 
1----1::= 
I::: .::: 

------------------
---

I.:: ~~ 
I=~:: ---------------
::: 

1:_::: ---------------------------
1= :: 
I=~~ 
1= :: 
1:::.;= ----- -

1:::= I:: .. -
I~ 

e 

..... 

EI 
~ rr 

-' 
1'",%''' 

•• 

-

121'0· -
vv/ 

INML.C 

~ 
/ / .-

3D' ~ 
~ 
~ 

~ Iro'-

~ 

S'D' ~ ~ 
V,:;: 

Core /DUU due 
--

fo lIVa$hin.!J C1~ 
of cla..y 

~. k/hi1e cl-ry I ~ 

~ ~ 

I ~7~ :'fit ''1 Qvj!:L J 
~~ 
'fl'q 
~ 

Call i t,Y 1 

I 
-f 

ND' so/vj,on klo." 99' I 

L.m. C.{).& Y/;NDF/?SON 

Y1fnICAl j, 
'CALf _-,-,I O~f..!..f.......:._ --<...'-'/LJn""cLl.'---___ _ 

I 5"S/AIS/299-51 
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS 

GEOLOGICAL LOG OF DRILL HOLE 

.ROJECT --,$=E:i.c..Jkl;;.J;£c.lT'J.{t':tJs:.RLIRCL.I.T~........;;S'ul'.J.TJ.E~ ____________ _ HOLE NO,' .JJ.JJ. 4-5 

:n' N Qf t- B 372 I b( of t. B 
i 

ANGLE fROM HORIZONTAL LOCAtION 

DEPTH :,.: WATER PRESSURE TEST 
.. > Gallonl per niinute p.,. foot '0"-
,~~' I. 11 I I 

C SIZ: Of g 
SHlucn'RfS. 

JOINTS VEINS, SEAMS fAULTS CflUSHED lONES 

ROCK TYP[ 
DESCRIPTION 

• DEGREE or WUTHfAING 

Fresh 
limesTone 

, 

• 

\ 

--, 

• , 

. 

as 

END 

A 
j" 

. 

'. 

I 

! 

."Ll .. .-l6~-~Aa...:-::..;J"u;5L-__ 

m, MINDfUL L FES 

.0Il,," ;r: MORG BN 
<o"m,o 22 /4/66 
cm,mD 2929;766 

COilE 

1/11,'3" 

OF HOLE 

-

-
-

-

-

. -
-

-

-

-

lib '3" 

\ 

" 

, 
-" . 

. 
I, . 

I .! 
, 

( . 
l-., 

\ , 
0 .. - -

, 
~ 

'. 

lOGGIO c e t1 blFNDFRSON 

) 
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GEOLOGICAL LOG OF DRILL HOLE 
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SECRETARIAT SITE 

STRUCTURE CONTOURS ON TOP OF LIMESTONE 
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