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Two stratigraphic bores, Dlladulla 1 and 2, were d.r:Ulsd b~" 

the Bureau of' riIine:r.>al Resources at Jervis Bay, A.C.T., ir.. March 1969 

to supplement the Bureau.' s 1968/9 engineering geologf survey of'this 

Commonwealth territory,. -

The stratigraphy, lithology, palaeontology and r~drogeology 

,s.re d.escribed in detailo Additional cO!llIllents on the engineeri.ng geo10gy, 

including water resources, are mad.e in the lj.ght of' observations fr,JID. th,3 

two boreso 

INTR.oDUCTION 

Two stratigraphic bores were drilled in the Commonwea.l tb. 

Terri to~,r of' Jervis Bay, in :March 1969, by the Petroleum Technol 'Jg,r 

Section of the Bureau of' Mineral ResourcE-s. ~Ihe bores were dr-il1ed. to 

provide geological information to supplement that contained in Bl'JIR 

Record 1969/88 (Jackson, '1969): BM.R Ulladulla 1 mainly for add:;.tj.onal 

informatio~. on the Permian succession, BMR Ulladulla 2 mainly fG'1: i,:-:,i'o:r'JJ,';" 

ation on the Quaternary succession. A secondary pU!"pose of t.o-:;h h0:'68 

was to providE; continuing groundwater- observation points at Jervis Bay'. 

B~.m Ulladu.1la 1 is about two miles south-east of' the R0;rsl 

Australian Naval College (RANC) at Jervis Bay; BMR Ulladu.lla 2 J.E< S,bOllt 

four miles soutt.~west of the RANC (Plate 1)0 Technical details of the 

bore-holes are included in Appendix 2. 

Th€ core recovered f'rom both bor6:holes is stored at the 

B'..ll'eauvs Core and C'.l'ttings Laboratories~ Fyshwick~ A.C.T o , where it J.S 

available for examination under the usual conditionso 



GEOLOGICAL INFORMATION 

BMR ULLADULLA 1 

General 

BMR Ulladulla 1 was drill-ed in the southern part of the 

Sydney Basin through part of an arenite sequence* that crops out 

extensively in the Jervis Bay areaQ The top of the sequence, part of 

the Conjola Formation (Rose, 1966), is not exposed in the Jervis B~­

area; time permitted only 280 feet of coring, and the bottom was not 

I'eached o Consequently, the exact stratigraphic position of the bore­

hole in the Conjola Formation is not known. Dickins, Gostin and 

Runnegar (see Appendix 4) consider this arenite sequence corresponds 

to the upper sandy part of the Conjola Formation of Artinskian (Lower 

Permian) ageQ 

Sixty-seven feet of Quaternary sand and 6 feet of sandstone 

were drilled on 6th March, and a 6 inch casing was cemented in plaqe. 

The bore was then continuously cored from 76 to 356 feet. Between 76 

feet and 115 feet core recovery was poor (only 16 feet of core retrieved); 

from 115 to 356 feet 95% to 100% recovery was obtained. 

Quaternary sand 

The Quaternary sand in the area surrounding the bore is a fine;" 

grained, grey, feldspathic, quartz sand. The Quaternary succession ex;'; 

posed during drilling included grey, yellow, orange and brown sands o 

Therefore, it would appear that sand at depth is not necessarily the same 

colour as that exposed at ground level. The grey feldspathic sand on the 

surface in this area may have had its colouring material (? iron oxide) 

removed by dovmward percolation of groundwater. 

-l(- Formerly referred to as the .' Jervis Bay Sandstone' by Per.ry and Dickins 

(1952) and Jackson (1969). The rock name is formal (having been used, 

enoe only in passing, in a printed work) but invalid; it should not be 

used unless validated with an adequate published definition. 

-,i 



£9n.i9.la Form.at.i~ 

Examination of the core from Ulladulla 1 has revealed i;6\'6ral 

featurEs t4at were not ob~eI~ed duxing the field survey iu November/ 

December 1968 (Jackson? 1969) ~ 

1. The presence of small scale variations in the composi tior~ and. 

texture ot the areni teo Two major areni te types (A arld B) and onE:: 

minor type (C) were logged at the drill site (Plate 2). 

Type A - a massively bedded, medium to coarse-grained? dark grey, 

feldspatbic greywacke. 

Type B - cS. very thinly bedd.ed, generaJ.ly medium •. grained., :Lig::'-lt 

grEy feldspathio sandstone. 

TypE; C .... a medi.uffi .... grained arenite containi.ng maYiy blao:,k clay 

stringers and ,nth much argillaceous material in th6 

matrix (greywacke)" 

These units range in thickness from a few inches to a few 

feet; they are repeated many times through the succession (Appenm.x 

2) ~ Petrographic studies (Appendj.x 3) show that the variations a.:r:e 

due largely to the type and quantity of cementing material or matrix 

that is present. C}ear! sandstones and greywackes appear to be the end 

members, but gradati.ons between these two types do occur. Conglomerates, 

thin bands of orthoquartzite, &~d sandy shales are also presento 

20 Many. sedimentary structures are present. Scour and fill 

ch.9.Y...nels (with slump struct ures) are C0mmon. Marked breaks in sediID.er~­

tation usually separate the different arenite types" The scours w.d 

breaks in sedimentation probably i.ndicate periods of wave activity at 

the depositional interface. Pyritised remains (probably leaf remains)g 

wood fragments, arId organic burrows (Plate 2) were found at several 

horizons. These features may indicate deposition in shallow water or 

proximi ty to the strand line. In the thin sections examined most of tl':.e 

consti t~ent grains are su.b-angular to angular, reflecting a J.ack (;f 

prolonged erosion and transp~rtatione Most of the feldspar grains W8~e 

fresh or little altered. 



The small scale alternation· of the different arenite units, 

as described above, probably indicates a delicate balance between 

sediment supply and deposition - a characteristic of present day 

deltas. 

30 Fossiliferous horizons were logged (App~ndix 2) at about 

185, 230, 260, and 300 to 350 feet below ground level. They may, or 

may not, represent distinct fossil bands o The lowest horizon (300: 
350 feet) was by far the most fossiliferous and may be of use as a 

marker horizon. Determinations (by J.Mo Dickins) of the shelly 

fossils from Ulladulla 1 are included in Appendix 40 

:Many of the recorded fractures were caused by rotation of 

the core along bedding plane weaknesses G A few, narrow, high-angled 

joints were present. 

Gamma~ray logs were run using a Widco Porta Logger and the 

records have been incorporated on the geological log sheets (Appendix 

2). Run 1 (SO to 356 feet) recorded many small variations in the 

radioacti vi ty of the areni te, they probably correspond to differences 

in clay content. Relatively high recordings of radioacti.vity were 

observed between 90 and 110 feet, so a second log at a higher scale 

was run. This area of the bore was one where core recovery was very 

low, and drilling speeds were high. This may possibly represent a 

cJ,ay sill simi.lar to that seen south-west of R.A.N 0 airfield (Jackson, 

1969). A third log, at a lower scale, was run in the Quateniary sand. 

The position of the vlater table, and the upper surface of the sandstone 

bedrock were well definede 

To summarise, the arenite intersected in BI\ffi Ulladulla 1 is 

predominantly an interbedded sequence of sandstones, greywackes, and 

conglomerates, probably of shallow water origin and of Lower Permian 

age. No stratigraphic subdivisions were made. If, as suggested, the 

arenite at Jervis Bay was deposited in a region of shallow water 

deltaic sedimentation, lateral facies changes should be expected; 

st.t'atigraphic sub .. divisionwould probably require extensive further 

studies. 
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Three samples of core of the arenite from BMR Ulladulla 1 were 

tested for permeability and porosity (Appendix 5)0 The samples were 

selected. so that the most permeable looking, least permeable l;)okir.g and 

an intermediate type were tested o The average effedl.'v'e porosi ty WaS 

7-.2 Cofo bulk volume); the absolute permeability was nil (less than 0.01 

millidarcy)0 The lack of open joints in the core recovered and the low 

porosity of the three samples indicates that the arenite at Jer~is Bay 

will probably not be a good aquifer in the unweathered zone. Th:i.s was 

confirmed, at BMR Ulladulla 1, by using the drilling rig for a pl.:rrhr· ... 

out test after the c)mpletion of the hole. An ail nr'8SS'llr6 of '150 :~b81 

sq. in. was applied, 70 feet from the bottom of the hoJe, and a now of 

onl.y 40 gallons/hour was obtainedQ 

BMR TlLLA.DULLA 2 

BMR Ulladulla 2 was drilled in the south-west of the Te:r:-ri tory 

where a trdck sequenoe of Quater'nary sand was thought to O(lcu..r~ UL.­

fortunately~ core recovery was r~l below the water table (10 feet below 

ground-level) despiteearef'ul use of a, 4 foot percussion barrel; 

logging was based on continuous mud sampling, until sa.."ldstone bedrock 

was reached. After completion of drilling) a Hydra.flcw plastic bor? 

screen (type A, aperture size 0.41 mm) was set between 90 feet and 97 
feet. 

The three most important features obser-vered weret ... 

A 
10 The Quaternary succession in this area consists of .30 feet 

cf fine-grained yelloy! 83Y:j, cVE>l'.'lying approximately 100 feet of fine­

gI'ai.:n6d grey sand,. Three black, peaty, clay layers are prE:sent a.t 

approximG.tely 95? 'j'18, and 130 feet (below ground-level). The clay 

layers contain fragmen.ts of YlOod-'" and were formed probably under 

lagoonal, marshy condi t'i one, The upper two bands' contain s!l'!al1 whi t:e 

lamellibranch and gastrop0d sh6l.1s. 

* The exact stratigraphi c positions of the plarlt fragments 9 brou.ght t.o tha 
su.r.face in the drilling mu.d, are unknown. Under these conditions rac358-
carbon dating Vi9,S considered to be not war-ranted o 
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2. The upper surface of the underlying bedrock of sandstone 

(Conjola Formation) was reached at a depth of 130 feet. The 30 feet 

of sandstone that was cored was soft and highly weathered. The 

weathering should be noted carefully (see Engineering Geology Section) • 

. .J9 The water table at the time at, drilling was 10 feet below 

the ground· surface; hence a section of water ... saturated sand, 120 feet 

thick, is present in'the'area. A 1i hour pump-out test using the drill~ 

ing rig was carried out on 10th April: a return of 2,000 gallons/hour 

wi th undetermined draw,dol'm was obtained. An analysis of a water sample 

from Ulladulla2, taken'in the last stage of the test, is included in 

Appendix 6. The chemical quali ty of the water is good; it is well 

vdtp~n the limits of salinity considered suitable for human consumption. 

WATER ANALYSES 

To provide some information on the likely range in chemical 

qualities to be expected, six water samples were collected from different 

environments and chemically analysed. The sample localities, shown on 

Plate 1, were: 

1 • Ulladulla 1 

2. Ulladulla 2 

3. Lake Windermere the sample was taken close to the pumping 
station. 

4. Green Patch Weir ... a small weir at the foot of the perennial 
Telegraph Creek. The weir is on sandstone, 
a few hundred yards south of Green Patch 
Beacho 

5. Piezometer 3 

6. Piezometer 8 

... in the Quaternary sands south-west of Lake 
Windermere. 

... .. ,-
;.. in the Quaternary sands about'i mile north 

of Bherwherre Beach; sea spray probably 
falls on surrounding sand during high winds Q 



.. The partial analyses show that the salinity of water in 1&$s 

Vlinderhlere, Green. Patch 'Weir and Ulladulla 2* is good; the 8=!.emer~3 

tested are wen 'wi thin the chemical limits specified for humax.!. cor.­

sumption. The waters in Ulladulla 1 and Piezometer 8 have less 

desirable qualities and higher contents of dissolved salts. The 

analysis of water from Piezometer 3 showed abnormally high concentra­

tions of boron and flouride; it would not be suitable for domestic 

use (in view, however, of the abnormal conductivity of this water 

sample, this piezometer should be resampled and the new sample 

analysed), 

The Sodium Adsorption Ratio (S.A.R.) and the hardness of 

the samples were calculated; these are included in Appendix 6. The 

S.A.R. is related to the possible adsorption of sodium by soil to which 

the water is added. The S.A.R. is useful in considering base-exchange 

reactions in soils and in evaluation of irrigation watero 

It should be noted that the analyses are chemical only and 

are based on single samples; additional assessments of quality are 

essential if groundwater development is to be considered. 

-x- Jackson (1969, p '18) suggested that the three black clay bands 
encountered in the bore-hole could cause the water to be too 
acidic for domestic use: the analysis suggests that this is 
not the case. 
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ENGINEERING GEOLOGY , 

WEATHERING 

Ulladulla 1 and 2 have provided" evidence, of. th~s:kiweathered 
. . . ..... : ....... 

sections in the arenites at Jervis Baywhiqh,are,J:i.o't OQvi()JlS' in surface " 
. ' . .' '. ". . 

mapping and inspections. ~. . ,~ 
, .• j 

Construction wor]:cers from the Sydney area may be misled 
j 

into believing that the sharp headlands ,and cliffs"similar in'appear~ 

ance to those around Sy~ey, indicate, the same co~~~ions ,of:stl?-bility 

and shallow hard b~drockco~onlY,:~Qund in the qUa~b's~,9.stbnes. around 
. ~~.: .... . . '"' "'.' , .: '." .. f: ; , . .:.". ~ . 

,: .. 
Sydney. . ~ .. ". 

, ...... , 

Wlicropetrological inspec'tion of core fro~ Ulladulla 1 

revealed considerable'proportion~ of fel~spar and~clay (Appendix 3); 
, " 

organic material, including fragments of 'decomposed wood, was also 
. . . . 

present. The feldspar and organiC) 'material render', the aren;i tes . . . ; 

susceptible to deep weathering in favourable topographic situations. 

In exposed cliff sections the weathered profile is, or has been, 

removed by waves, wind or ~unnin,.g water as rapidl;;," as it is fOJ."IIled: 

in more protected areas, where Wind and"water have, been less aC,tive 

(such as the areas where th~~k~~d,depOsitS hav~ ~'accumulated), 'cop..,. 

siderable quantities of ~oundwater have moved through the surface 

section of open jointed arenite and caused chemical weathering in it 
", 

to considerable depth. During periods of inundation by the sea when 

at' rAigher levels base exchange between the sodium of the sea water 

ar.d the calcium of more basic feldspars may also have occurred and 

hence complicated the weathering pattern. 

The susceptibility of the feldspathic and'clayey arenites 

to deep weathering in certain ar,eas must be, born in 'mind in the 

investigation of works connected with tunnelling, excavations ," " 

foundations~ and winning of sound rock materials. 

.' 

' .. 



SAlm 

The Quaternary sand exposed in Ulladulla 1 indicates 

variations in colour and nature between the surface and sub~sur.face. 

Evaluation of sand deposits should, therefore, include 

sufficient sub-surface exploration to enable the character of the 

sand to be evaluated adequately. 

WATER RESOURCES 

Future development at Jer~is Bay may require larger 

quanti ti,es of water than Lake Windermere and McKenzie can supply M 

An alternative source of surface water is lengthy reticulation from. 

the Shoalhaven River or the more important of the major small river's 

in the Sussex Inlet - Nowra areao 

Groundwater within the Territory offers several additional 

alternatives:~ 

a. for short term errnnergencies, for local use outside the area 
of town reticulation 

b o to supplement surface supplies 

c. for agricultural and forestry use where quality tolerances 
may not be so ~trict 

do for long term major use 

For short term or minor use the groundwater can be developed 

with only minor additional investigation and at a low capital cost. 

Investigation of the quality of the water is, however, importanto 

Major use· of groundwater would require the normal care .. 

fully planned and well balanced investigation with particular emphasis 

being placed on the assessment of total storage, recharge, quality of 

water and design of extraction points. 



The determination of permeability of the core samples from 

Dll.adulla 1 (Appendix 5), the natu.re cf the sediments (Appendix 3), a..Tld 

their depositional environment suggest that the. J.ocation of important 

permeable zones i.n the arenites (other thaJl. the zone of shallow surfaee 

jointing or zones of fracturing) will be difficult, if not impractical. 

The Permian, therefore, is not regarded as a likely major source of 

groundwater. Groundwater observations, nevertheless, .should be made in 

any government exploratory d.rilling programme, so that useful groundwater 

resoUI'ces, or hazards caused by excavating throagh isolated aquifers, w:i.ll 

not be missed. 

The. principal groundwater resources lie in the extensive thick 

deposi..ts of Quaternary sand. The 120 feet of sand containing apparentlY' 

good quaU ty water located in Ulladu.lla 2 an.d the ini hal yield of ::.0(; 

gallons per hom.' f'i1.T:the~r. confirms this g 

Jackson (1969, pp 14~19) discusses some of the factors that 

will probably affect the quantity of groundwater present in the Quaternary 

se.nds south~west of' Lake Windermere; al1 initial piezometer network has 

been installed in this area to provide information on recharge in the 

sands. 

'rhe water analyses in Appendix 6 give an indication of the 

ehemical quality to be expected in the groundwater at <Tervis Bay. Some 

o.f tIle ana.lyses are less acid than \vould have been expected in proxirni t;y 

to peaty layers~ this may be due to changes in the pH between the field 

and lahorato:r:y (or in the case of Ulladull.a 2 due to aeration during the 

ai.I'-l:i.ft pump test, or to lime that was added to condition the drilling 

mud). 'l'ne possibility of local neutralisation of acid groundwater by 

shell bed.s or strong flushing by localised leaks from Lake Windermere 

should not; be overlooked e These points emphasize the need for planned 

earefu.l sampling of the groundwater with both pH and the presence of 

R2S being assessed at the point of sampling as wen as in the labo:r:·atory. 

Sampling shot.ud also be planned to assess the contamination of the 

groundwater by sea spray or by the salt water wedge in the areas adjacent 

to the beaches 9 

.,. 
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The failure ta recover suitable samples of the sa~ds for 

mechanical analyses from Ulladulla :2 using the spedal sampling 

barrel was tUlfortunate. The recover-y of essentially tmdisturbed 

sand s8.nples, to determine the grading of the sand a..'1d the 

proportions of clay and weathered feldspar, is vital to the 

successful design of wells; and assessment of the total water 

reserves of the sand. In view of this, further examination of core 

berrel desi&~s has been undertaken and should, if possible, be com­

pleted before fur-ther major drilling. 

It is recomm_ended that the possible need for developing the 

groundwater at Jervis Bay be determined as soon as r>0ssi.ble. 

w~jor use of groundwater is foreseen a suitable programme for f~rther 

investigation should then be designed. Such an i.nvestigation w01J~-i 

probably include drilling, pwnp tests (to determine aquifer const:an.ts 

and designs for vlells), chemical and bacteriological sampling, :r:esist­

ivity and seismic surveys, and the construction of one or two permaner~fj 

observetion bores with continuous recorder-sQ In the meantime pump tests ~ 

water level measurirlg and water sampling should be continu.ed on th8 

existing bores and piezometers to provide preliminary data. Pa,rt1.C'-~jla:r: 

care should be taken to preSerY8 the se...n.ds from poll ut:ion (s8e comments 

on the Jervis Bay area by BUT-ton (1969) to the Senate Select Comlllitl;e;& 

on Water Pollution) 0 

GEl'illRAL 

The presence of peaty layers aLd shelly beds in the sands in. 

Ulladulla 2 may be fu.rther reminders of the fact that sea levEl fluc-~c.­

ated considerably in the Quaternary (Pig. 2). Drowned estuaries 

containing several hundred feet of sediment 1 erosion valleys filled wi t:t 

water-bearing sands, and deep open-jointing in the arenites (formed. by 

expansion of joints when sea levels were lower) may occur in the Jervis 

Bay area. The difficulties and hazards associated with these features 

should be considered in major engineering works. 
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APPEImIX 1 

DEFINITIONS OF DESCPJPTIVE TERMS 

Particle Size 

Pebble 

Very-coarse-grained 

Coarse-grained sand 

Mediwn-grained sand 

Fine-grained sand 

Degrees of Weatherin~ 

Hardness 

Fresh 

Slightly weathered 

MOderately weathered 

Highly weathered 

Completely ,"leathered 

Hard to very hard 

Moderately hard 

Soft 

sand 

4 to 64 mm 

2 to 4 mm 

1 to 2 nun 

t to 1 mm 

1/16 to tmm 

Reck shows no'discolouration, loss 
of strength, or &"'1y other effect; 0:' 

weathering. 

Rock is slightly disc'oloured, but not 
noticeably lower in strength than the 
fresh rock. 

Rock is discoloured and noticeably 
weakened, but a 2 inch diameter drill 
core cannot usually be broken up by 
hand across the rock fabric. 

Rock is usually discoloured and 
weakened to such an extent that 2-
inch di~aeter cores can be broken up 
readily by hand, across the rock 
fabric. 

Rock is discoloured and entirely changed 
to a soil, but original fabric of rock is 
preserved. 

Rock impossible to scratch with knife 
blade. 

Shallow scratches with knife blade. 

Deep scratches with knife blade. 



Percussive Strength of Rock 

Strong to very strong 

Moderately strong 

Weak 

~edd.in,g Thiclc...'1ess (After lng-ram 1954) 

Very thick-bedded 

Thi.ck-bedded 

Medium-bedded 

Thin-bedded 

Very thi.n-bedded 

Thickly laminated 

Thinly laminated 

Not broken by repeated blows wi t:~ 
a 2 lb. geological hammer. 

Rock broken by 3 or 4 heavy blows 
with a 2 lb. geological hammerQ 

Rock broken by one blow or with 
hand pressure. 

100 ... 1000 em 

30 ... 100 em 

10 - 30 em 

3 .. 10 em 

1 ... 3 em 

0.3 ~ 1.0 em 

0.1 .. 0.3 em 
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BMR Ulladull.a1 

Location: 

Elevation: 

Date Commenced: 

Date Completed~ 

Total Depth (G.L.): 

Casing: 

Logs: 

Status: 

Personnel: 

mID. Ulladulla 2 

Location: 

Elevation: 
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BO.HE DATA 

Latitude 

Longitude 

1:250,000 sheet 

General Location 

Ground level 

5-3-1969 

26';3-1969 

356 feet (ft) 

35c09.f 12118 

150
0

43.' 35"E 

Ulladulla 8I 56-13 

2 miles south-east of 
the Royal Australian 
Naval College (R.A.H.C.) 
at Jervis Bay (Plate 1). 

Approx. 285 feet above 
sea level (A.S.L.) (Est­
imated from 1:50,000 
Military Sheet). 

6 inch (in) casing to 71 ft. 6 in. 

Gamma Ray Log 1 - 80 ft. to 356 ft~ 
2 -·90 ft. to 115 fto 
3 - 0 to so ft. 

Capped; used for observations of g.coundwater 
level. 

Driller, K. Reine 
Drilling Assistants; K. Ruth, T. Shanabi::J"! 
Well-site Geologist, M. JacKson (Geol.ogist) 

A. Wo Schuett, (Technical Assistant) 

Latitude 

Longitude 

1 :250,000 sheet 

General Location 

Ground level 

35°09' 1SnS 

1500 39 ' 21 liE 

Ulladulla SI 56-13 

4 miles south-west of the 
Royal Australian Naval 
College at Jervis Bay 
(Plate 1). 

Approx. 25 ft. A.S.L. 
(Estimated frr~'1:50,000 
Military Sheet). 



Date commenced~ 

Date completed: 

Total Depth (G.L.): 

Casing: 

Screen: (90-97fto) 

Logs: 

Status : 

Personnel: 

28-3-1.969 

2-~19q9 

169 ft. 9 in. 

6 in. casing to 90 ft. 

Hydroflow plastic bore -screen (..type A, 
aperture size 0.41 mm)o 

Gamma-Ray Logo 

Capped: uf?ed for observations of. groundwater 
levels. 

(as Ulladulla 1)0 

',. 
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PROJECT ~I~ G~OI-O"y' ~ BAY. _~~, HOLE NO. 

LOCATION ~~, NOIZIH F~~ J~~~~QciE.. TC21'4' ~I BUREAU OF MINERAL RESOURCES. 
GEOLOGY AND GEOPHYSICS 

JE.~\lIS sI4Y.' A.c.,. 
l 0 

GEOlOGICAL LOG OF DRILL HOLE ANGLE FROM HOIIIZONTAL _---:C?}o£O=--:~-_:_-=-_=_-~__:_r_ 
COORDINATES 11I~25fl. E l~go20fl. tJ. 

,-
L£ACH&'D 

SOIL. 
l 

1'----,-

LoAM 

r--- -:---

SANO 

H'C\l4L. Y 
""'£ATt{£Il~D 

Ae~I'IITe 

Utlconsor,d~teJ. Tlne-
''0 (Gune::l sa~j soil. 

\..eCl(.l.ec..l, bed C o~tClI~I..\J 

"""14,,1.. ve.3 e1o.ble ""Qiter. 

f'-,,;::" ~rq;~7i(~ ... - -
~(tn\. S <""'e cra.rtl. so...&.. 

veseio.ble \MQtter CO"' ... CI\A • 

------- -
t.lI\COft:;ot". clo.:teJ.. t'''; e-
~r,"~ 'V"o-<R s-t . 
yellow ,.,1 O\4( e.cl. 

----------
~"'6'\~cl"clc#c.l, f,iA e 

:J(Q;Y\ecl.. I (5"(a..,g~, 

C\vo-I"l2. ~c:}..,cl. 

Dcao.5S;.sw:J 1li-. e· ~rc.I",·eJ 

~" ... eJs 1 sl...eUs 
p(e~e.....t. 

1----- ------

f1re&e> ... ~"Hj t"<C -,j,,,,·.eJ 
IS'(~ ~tz. '5 a-J... 
P(Op6rt'1 d\A 1- cc5<L{<;,e 

~ ~ ra.~s,~ p .. b\:J.eS 

a...c9 ,.,bbles, 1 1.M3lAlj 

,,,,,,,,>-I .~~ 5a..J~t~ 

_ •• coC t}(..d.......l~ 

d6W\'\wo.clS. 

Coorse :3 r,u'" eJ.. I 
-{?·,c..ble ~st-Dne. 

wa:..k stre..jt{.... 

soft-. 

~r~1 

~~~ 
\ 

·h 
} 

10-
. .,. 
..0.1 · ~ ......... 

20-
. 

30-

" 

n 40-

50-

70-· . 
· . 
· . 
~ 

Ba"B I--

'3a..cl se,\",el4Ce 

e(" t dbl".:; ~E'J. fio,"" 

WATER PRESSUR[ 1£STS 
I"""[l! TfPE _______ _ 

1""'''''-' LlNE _______ _ 

PHOTOGRAPH REFERENCE SYS rEM 
ISLACK.AND · .... nE ______ _ 

156/ AI.3/21 (1-5) 



PROJECT Et-)4(OFF-121,44^riAc.,Loc.ty^SE.Rvis^8Ay,^A.C.I. •HOL E NO

U I-LAMM-LA

i

SHEET 2 ^OF 5 

BUREAU OF MINERAL RESOURCES,^3, 80oci.^14001-1^FRot-
,

i^gttefav4ERRE Tex,^siocrioN1LOCATION
GEOLOGY AND GEOPHYSICS^ 3E1Zvt$^6d7.^A.C.i.

ANGLE FROM HORIZONTAL^(5 0°DIRECTION VEALT KI_AGEOLOGICAL LOG OF DRILL HOLE
COORDINATE S^1 1 ic)2Se-T. E.^)s8o2o ri•^RL28SFT- A.S.L .

_
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123': EsesIci..n^c..pro, so-

-
-

0
./50
dOid!

‘00

^

—‘1124: Low^ied R.4-
- , ,cs^,.^c toj

OPPOP
1000/

'Aid!

OP00
0100°
II,P00r

1.25':^4 o. r■nei; a bt...41.2.4 g?
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1 150' : 9.41 of 9rci,
pl4s4Ic cro..1._

OP;0 structuse
I5.1:.^c...-1- cu...I fill

.

• I

MOLL rrnil'ilk_YA.E.A.L 30 Mai
FRACTuRS LOG - Wont. et hoc.. ay. Sa. at me Zaaas of a. Ia. an bk.. ny

REDOING AND XI./ PLANES:- A.las an ma.. nlartse la a oar Po.. la lb can am

...sisb^CoregtomeroAic^II orIzons^beu.seallj^less -I‘a.,^2fc.s1- 44...144
5^Fossil cast

kki^chd cu...1^#U^sif..e...tu.te ,^fors...QC^e•roitavs^a...c0^derail...A^cl.aawal$ ?

• .56.^v.,0 ,tt-ed^.brecac.^U..^seriti....04-0..ii ay..
,,,..„....^-14,...,^cia3^se....v.4.

•

WATER PRESSURE TESTS

FEED^M EC HAt-ite AL PROCER TYPE

SUPPLY LINECORE BARREL TYPE TR( t ; LIS.

VERTICAL SCALEisa.^2!i 1)14.
,........... RU 00191 PrInsvms
tau yevIons ere indica., griplbt.14 1,1 ,,,,,.... yft.

PHOTOGRAPH REFERENCE SYSTEM

DRILLER^K.•^42 5.114E.D

CommENCED^5 • "a•^1969
CLUED .) 6 • 7..^icte,q BLACK • AND amiTE

LOGGED BY H • 1 • TAC 11 Sa SJ
VERTICAL SCALE 1U^a.^10 cr.

COLOUR

/56/4/3/21(2-5)



PROJEL^Es.1 41/46ERINIC%^coLo4y1^TE R41%.^arilry,^A.0 .1 . HOLE NO

U I-LA Ou 1.-LA

I

SHEET 3 ^OF 5

BUREAU OF MINERAL RESOURCES,^LocAnco.^r- -r^1,10(2.1I-A^F90•1^13,14E.R■AlEaae...^'I RI C.^S- AT% 0 r•S,,C300
GEOLOGY AND GEOPHYSICS^ JareViS^@A),^p.c:i.

•

ANGLE FROM HORIZONTAL^ C504)^ DIRECTION %./EaTICit4 L
GEOLOGICAL LOG OF DRILL HOLE

COORDINATES^I 1192S0 rt. E.^/5%020 FT.^P.^RE 285F'. A.S.L.

.0E.^',Pt
5 DEC...FE^3F^REATNERIMG

DESCRI PTION

•...°Loor, coLouR, STRENGTR. NARDRESS. ETC
GRAIROC

, G

DEPTLIFT
8^Par,Pr^,,,,

SIZE 0. I^LOG^% COPE
CORE^RECOvEP■

STPUL'URE 5
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.

1 i--1
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WATER PRESSURE TESTS
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APPENDIX 3

PETROGRAPHY

atalata_2n
^

Core Deplh_214 ft 7 inch^(Fig 1)

The core is a light-grey, very thinly bedded, medium-grained

sandstone (Unit B). The following minerals were identified under -the

petrogralihic microscope.

Approximate percentage

vartz^ 70-75

feldspar^ 15-20

mica (muscovite)^ less than 5
argillaceous matrix^ 5

opaques (pyrite)^ 2

The quartz and feldspar form the bulk of the rock. They occur

as an interlocking mosaic of sub-angular to angular grains, generally of

fairly uniform grain size. The individual grains have an average diameter

of about inillimetre (mm), but sparse grains of 1 mm dia. occur. The

quartz commonly exhibits strain extinction and an imperfect rectangular

cleavage. Most of the feldspar is fresh; it is untwinned but can be

distinguished from the quartz by its slight cloudiness and a poorly

developed cleavage. A few small grains of twinned microcline are present

and graphic intergrowth of the quartz and feldspar is seen in a few grains.

Several, small elongated laths of a transparent mica (muscovite)

are present; scaly aggregates of the same mineral (sericite variety) occur

in the matrix: A light brown - argillaceous matrix, made up of fine grains

of quartz, feldspar and mica in clay, occurs between some of the larger

grains. It does not constitute an important part of the rock.

A number of small euhedral crystals of pyrite are scattered

throughout the slide.
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To accomony BMR Record 1970/45 156/AI3jt9. 
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The angularity - of - most - of the grains and the freshness of the

feldspar would suggest little erosion during transport. The moderate

sorting and lack of a clay' matrix suggest washing and winnowing in the

depositional environment. The grains are cemented by a thin veneer of

quartz. This quartz cement is dominantly primary; evidence of secondary

enlargment - and - recrystallisation is lacking. This specimen is classified

as a feldspathic arenite.*

Specimen 582
^

Core Depth 264 ft 9 inch^(Fig 1)

The core is a greyish-brown, medium to coarse-grained sandstone

containing thin veins of black micaceous clay. Under the petrographic

microscope the general appearance of thic rock is similar to Specimen

587 except that there is a much higher proportion of matrix. The

specimen has the following composition..

Approximate percentage

quartz^ 60

feldspar^ 10

argillaceous matrix

lithic fragments^ less than 10

mica and opaques^ less than 5

The sorting, and angularity are similar to that seen in

Specimen 587. The grainsize is' slightly coarser (average diameter about

mm). Some of - the constituent grains are cemented together.by quartz,

but a large number of them are separated from each other by a light-brown

argillaceous matrix. This matrix' is concentrated to form a band of clay,

5 mm wide, in part of the thin section. This band contains minute

irregular grains of quartz, feldspar and mica which are oriented to form

irregular bedding planes. This rock is classified as a feldspathic grey,

wacke and is indicative of a lack of winnowing and sorting at the time of

deposition. The clay stringers probably indicate periods of increased

.turbidity.

Classification after Guppy 1964).



qusiam111^.9.2.m.222-..a2.12 f9 inch

The core is almost identical in appearance to Specimen 5e:.
The composition of the rock is very similar to Specimen 582 except 1;at

it contains a noticeable amount .of lithic fragments. Under the petrographic

microscope the following minerals were identified.

Approximate Percentage

quartz^ 65.

feldspar^ 15

lithic fragments^ 15

matrix^ less than 2

mica
^ " 2

This rock is classified as a sub-labile, feldspathic sandstone.

It is similar to Specimen 582 in the angularity of fragments, but the

sorting is poor; grains up to 3 mm in diameter are present. The lithic

fragments are dominantly very ...fine..grained arenites.

Several other thin sections were exmined. As they are all

similar in composition and texture to those described above, further

descriptions are not warranted.

Quartz is the dominant mineral in all the thin sections

examined (generally in excess of 60%). Lithic fragments, feldspar and

argillaceous matrix are the main variables. The small differences in

composition between the specimens examined were probably caused by small

changes in the depositional environment.



APPENT_DILAC.

PERMIAN MARINE INVERTEBRATE FOSSILS FROM B.M.R.

ULLADULLA  NO. 1.

by

Dickins

Although in some of the pieces of core examined, shelly

fossils are relatively abundant, only a few species are represented.

In many of the shells the calcium carbonate has been leached away

leaving only the internal and external impressions of the shell,

Identificationst

Brachiopods

Heaspirifes, sp.

Lag2laEtua cf. plena Campbell, 1960.
Notospirifer? sp.

Other organisms: In some pieces of core much 1..rnforwing is
evident.

Plants:^Coalified wood.

Conclusions

1%2AELELaE sp. and Inael.a_zellit cf. plana are known to occur in
the Conjola ForthatiOn or its equivalents -in the SydneyBasin. Their

occurrence here is therefore in accord with the conclusion- made by Dickins,

Gostin, and Runnegar (in press) that sandstone at Jervis Bay corresponds to

the upper sandy part of the Conjola Formation. The middle and upper units

of the Conjola Formation are regarded as equivalent in age to the Farley

Formation, the Greta.Coa1 Measures and the lower part of the Branxton

Formation of the Hunter Valley.. This part of the sequence is apparently

of Artinskian (Lower Permian) age (Dickins et al., in press).

References

DICKINS; J.M., GOSTIN, ,LA., and RUNNEGAR, B., in press - Correlation and

age of the Permian sequence in the southern part of the Sydney . Basin,

New South Wales. DOROTHY HILL COMBERATIVE VOLUME, A.N.U. PRESS,

Canberra.
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APPENDIX 5', CORE ANALYSIS RESULTS 
-, 

NOTE: (Il Unless otherwise stated, porosities and permeabilities lere determined on tlO plugs lV&H) cut vertically and horizontally to the axis of the core. 
Ruska porosimeter and permeameter lere used lith all" and dry nitrogen as the saturating and floling media respectively. (ii) Oil and .ater saturatlcns lere 
determIned using Soxhlet type apparatus, (iii) Acetone, test precipitates are recorded as Neg., Trace, Fair, Strong or Very Strong. 

--------------_._-
SAMPLES FOR ENGINEERING GEOLOGY GROUP 

WELL NAIIlE AND NO. ~j)JIL1.A--1Uu.l....-JJ2MR}. DATE MIALYSIS COMPLETED --1Q!!L.!Lune, 1969. 

--- -----
~ore Sample Average [Absolute Average fluid Core Fluoresce~ . 
No. Depth Effecthe Perlleabi Hty Density Saturation hter of freshly 

Lithology Porosity (ldllHdarcy) (gm/cc.) (X pore space) Salinity Acetone broken 
- tlO plugs Ury I Appa"B'lt (p. p.lII. Test core 

Fro. 'To (X Bulk Vol. V .H Bulk Grain Water all NaCl) 
-- -- ----- ------ - --- ----- ---- -- ----- --
14 193'4" 193' 11 

~st: 
6.7 Nil Nil, 2.4< 2.6, N.D. N.D N.D. N.D. N.D. m·gr • -' -- ---- -------

sst; v. c. ~ r. 
~.9.. ~..2'4" ~2? '61'2 sl·carb. ~ Ni~L tiil 2.Lt. 2~~ ~_.D._ _-B..p.. _l'J-:.P.:.. N.D. N.D. ------1-. ---

sst;m.gr , 

~~9_ ~~'J.n -~~ to l.g:r. 7."3 Nil Nil 2.41 2.6t N.D. N.D N.D. N.D. N.D. ------

I--- 1-._--- - ---- - I-- ---- --- --- I-~--";'-- 1-- -
--- - - -----

~. - - - -
, 

-

v 

- --- - .. 

Remarks: Absolute permeability pro~ply less than 0.01 millidarcy. General File No. 62/399 
. iell File No. ___ .;....._ 
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APPENDIX 

WATER ANALYSES, Jc.AviS BAY A.C.T.

Record 1970/45.
^ (Analyses by Australian Mineral Development laboratories)

Lake Windermere^Ulladulla 1^Ulladulla 2
^

Green Patch Weir,^Piezameter 3

9.756
0.08
-
.
.
-

1.4
2.7
5.3
0.6
-
.
-

-

..

pH -^ 7.4^ 8.3^7.8^7.6^ 7.8^8.9
Conductivity (at 25°^

_
C)^ 23o^ 910,*^275^300^ 8850^993"

Sodium Adsorption Ratio *^ 2.7^ 5.6^2.1^4.4^ 1.1^21.4
Hardness *^ 19 (soft)^104 (mod hard)^73 (mod hard)32 (soft)^188 (very hard) '^21 (soft)

<less than.^ * calculated at B.M.R.

(WD)not detected.^ ** B.M.R. figures used.

Calcium
Magnesium
Sodium
Potassium
Iron
Manganese-
Boron
Fluoride
Chloride
Sulphate
Bicarbonate
Carbonate
Phosphate

caSili
Nitrate
Bromine
Nitrite
Aluminium
Copper
Zinc
Strontium
T.D.S. (at 180 °C)

PPm^me/1 ppm me/L Nam^me/L ppm^me/L ppm me/L PPm

Ca 1^0.05 35 1.7 3^0.15 . 62 3.1
MK
Na

v^4^0.32
27^1.2 1131^- 05.32

6^0.49
58^'^2.5

8
34

0.7
1.5 224

K 1^0.02 8 0.2 41 -TO.?
0.08^0.003

2^: 0.05 93 2.4 3
Fe total
Mn
It
F

-^-
0.02
-^

0.001
-

(0.01^<0.001

-
-
-
-

-

-
-

1^1:1.255^0

0.02 _0.001
0.002(0.001
0.11^0.006

0.03':1^0.001
0.02^,^0.001
0.002t.<0.001

-0.77^0.041

0.02.
0.02

15 11

: 0.001
0.001

1012

.
-
.
.

Cl
so,

45^1.3^-
7^0.15

180 5.1^, o^1
15^0.3

65^1.8
(5^<0.1

95
10

2.7
0.2

50
130

HCb 6^0.1 .11:1f.i 02:: 't oo^1.6 85^1.4 111? 4:0 325
C^303
PO,

Nil
(0.01^- - -

Nil^-
-

Nil^-
-^m - -

18
-

Sib 0.31^0.01 10.8^0.36 2.04^0.07 14.6 0.49 m23110c
3

^

Nil^-
^-- <2.0^<0.02

-
--

0.05^<0.001....^_ 0.02^<0.001
-^-

0.36
-

0.006
-

..
-

NO, <0.05 (ND) - <0.05 (ND) < 0.05 (ND) -
Alt -^- 0.01^0.001 0.55^0.032 0.34^0.02
Cu2 3 0.02 - - '-^. . -
Zn 0.03 .^- - -
Sr 0.11^0.003 - - -^- - - -

96 536 246 186 583 722

Piezometer 8

me/I,
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Sea level oscillations during Quaternary
times^(The peaks mark interglacial high

sea levels, the troughs mark glacial low

sea levels)

(both graphs after Bird & -Fairbridge)

Sea level oscillations during the past

12,000 years

FIGURE 2^Oscillations of sea level during

Quaternary and Recent times
To occomony 8.4iR Record 1970/45^ 156/ A13120.
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