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ABSTRAcr 

This petrological study of Loder (A.O.G.) No. 1 was 

undertaken as pert of a review of the Sydney Basin, currently being 

carried out by the Basin Study Group of the Petroleum Exploration Branch. 

The principal objective was to establish and define clearly recognisable 

rock units, and to reassess the petroleum possibilities of the section. 

Eighteen lithologic W1its were recognised in Loder (A.O . G.) 

No" 1, and are summarised in Fig. 1. The section starts at the surface 

in Permian marine sediments of the Branxton Sub-Group , penetrates the 

Greta Coal Measures, and the marine sediments of the Farley and Rutherford 

Formations of the Dalwood Group to 3,882 1 ; from there to 6767 1 (T.D. ) 

the section consists of intermediate to basic volcanics. The eighteen 

units could be grouped into five major lithogenetic units. 

Most of the sedimentary sequence was too tight to act 

as reservoir rocks, though eleswhere Unit L 1 may have some value as a 

reservoir rock, and Unit L 7 as a source rock. These units are equated 

with part of the Branxton Sub-Group and the Rutherford Formation 

respectively • 



Well Data 

Well Name, No. 

Operating Co. 

Location: 

Elevation: 

Total Depth, 

Logs RUn: 

2. 

GENERAL I NFORMATION 

Loder (A.O.G. ) No. 1 Well 

Australian Oil and Gas Corporation Ltd . N.S.W . 

. Latitude 320 . 38 ' 07" South 

Longi tude 151 0 08' 00" East 

1 '250,000· Sheet , ·Singleton SI/56/1 
General. Location: about 6 miles S.W. of Singl et on, N. S.W. 

Kelly Bus1;ling: 

Ground Level: 

. Schlumberger: 

Driller : 

Electri c Logs: 

Microcaliper: 

Caliper: 

Sonic : 

355 ·1 5' 
338·40 ' 
6769' 
6767' 
Run 1 100' 537 ' 
RWl 2 . 433 ' . 545' 
RWl 3 - 545 ' . 2667' 
Run 4 . 2667 ' 6768' 
RWl 1 433 ' -2665 ' 
Run 1 . 2527 ' - 6768 ' 
Run 1 - 433' - 2664 ' 
RWl 2 - 2664' - 6765' 

Formation ~esting: D.S.T. No. 1: 3238·'· - 3383 ' , Recovered. 240 ' of 

~ydrocarbons : 

drilling mud with no indications of .gas or oil. 

Faint trace of gas in cut t ings, 

180' · 200' and 522 '·537' 
Fai nt trace of gas in drilli~ mud, 265 1- 275 1

, 

285', and 455 ' - 465 ' 
Poor tr ace of oil f l uorescence , 525 '-535' 

TraCe to good shows of oi l ·fluorescence from 

3375'-)815' 
Smal l blobs of t arry, residual oil in cores at 

3540'·3550' and 3815'-3825', and occuring 
sporadi cal ly f rom 3058' - 3082' 

Good indications of gas f rom 3250 ' - 3882 ' 



3. 
Major Reference used in present study 

Australian Oil and Ga.s Corporation Limited, N. S . W. 1963 -

Loder No.1 Well Completion Report (unpubl), by R.G. Perry and 

J. Stuntz . 

Summary of Major Reference 

liThe Loder No . 1 'well, located about 85 mil es north of Sydney, was . 

dril l ed in an area where Permian rocks crop out in the Hunter River Val ley 

along the northern side of the Permo-Triassic Sydney Basin, New South Wales. 

liThe bore hole penetrated sediments of Permian age between O' and 

)882 1 and a volcanic sequence, comp+ised of lavas and tuffs, of probable . 
Permian age between 3882 1 and total depth of 6167'. 

liThe recording of oil and gas shows and the proving of reasonably 

thick sections of promising source rock, notably in the Rutherford Fcrmation, 

are regarded as positive contributions to the search for petroleum in the 

Sydney Basin. The arenites encountered in the Well , however, were too 

tight to act as reservoir beds . 

"The stra.tigraphic units actua.lly intersected by the drill 

hole are compared • •• ••• with the predicted units as anticipated from 

outcrop sections on the Lochinvar Anticline. The most marked difference 

relates to the occurrence, in the bottom part of the wel l, of an 

unexpectedly thick section of bedded volcanics. 

. li The volcanic section encountered in the Loder No. 1 Well, 

while correlatabl~ on a rock type basis with the Allandale Formation, 

is probabl y the time equivalent of the Allandale and part of the 

underlying Lochinvar Formation. These two units appear to represent 

a section in the lower part of the Permian Dalwood Group which is composed 

essentially of interwedging volcanic beds and marine sediments. 

Consequently the proportion of sediments to volcanics in the section 

can be expected to change repidly from place to place." 



Methods used 

(a) Ex:amination of cutt ings and core samples . The cru.ttings samples were 

examined using a low power binocular microscope, and the results plotted 

on Petrographic Well Log sheets at a . scale of 1" - 100 ' (Plates 1A-D) . 

Thin sections from selected intervals were examined with the petrological 

microscope, and these results were also plotted on the above l og. 

The cores were slabbed ·and examined under .~O~ binocular , 
microscope, and these results together with the thin section studies 

of sel ected cor e samples were plotted on Petrographic Cor e Log sheets 

(Plates 2A-D) . This part of the study was done initially by L.E. 

Kurylowiczj but additional thin section work has been carried out, and 

the logs ~ave been · redrawn. 

~Shteen rock units were teclognised in the sedimentary and volcanic 

sequence. They were numbered from the surface, and each ·uni t number 

prefixed by the letter ilL" the code letter f.or this well. Five major 

groupings of units were established on lithogenic grounds . A summary 

of the r ock writs is shoWn in Fig. 1. 

'!he specific rock n8lQes used are from the sedimentary rock 

classification of Pettijohn (1957); t he one modification i s the use 

of the term "qu.a..rtz greywacke" for sandstone wi th 75~ quartz in the 

frame work, but with 15~ matrix. 

(b) Calcimetry was carried ~ut by G. Parker. Cuttings of the 

main lithology were s~lect~d at 100' i ntervals through the 

sedimentary sequence, only o~tting the co&! measures . The r esults 

of the calcimetry were plotted on the Petrographic Well Log. 
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(0) Dif.ferential Therllal Analysis ' D.T".A. was carried out by 

1.K. Kraitsotlits . The results oo:e set out below:- . 

Carbonate Anal*sis 

1109-19' (core 4) 

1600-10' (cuttings) 

Clew AnalYsi@ 

3000 - 3D' (cuttings) 

3300 (cuttings) 

4350-'8'0' '. (cuttings) ' 

27. rq. " " .. " 

Illite (1) fresh Vlater variety 

~ (1) marine variety 
II (?) Marine II ' 

'I II 

There wer~ structural differences be~ween the illite from 

3000-30 t to that f r om ),)00 and 4350-80', According to Kraitsowits, 

suCh differences are possibly related t~ the environment of deposition ~ 

fresh water in the former case and . marine in the latter two', 

Brief Notes on Dawsoni te .. 

Uineralogical description~ . The following description is taken ·.from Dona. 
. " " .• I 

(1958)'',;' ''' . 
,l ' .( 

Name: 

Composition: 

Cleavage; 

.. 

D:awspnite 

Basio carbonate of' aluminium and sodi~ Na,3. 

Al(C03)3 2Al(OH)3 

Orthorhombio 

Thin encrustations of lIhite '"radiating ao1cular or 

bladed crystals. 

Perfect (010) 
Optical prOp81'ti"ep: 

d. • 1. 466 
G • 1.542 

O· 1.596 
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Photomicrograph No.1 Photomicrograph showing 
radiating aggregate of dawsoni te togehter with 
quartz (QZ), felspar (FEL), siderite (SD) and 
carbonaceous matter (eM). Loder (AOG) No.1, Core 
5 (1395' -95' 4'"). Plane polarised light, x60 
Photograph by I.K. Kraitsowits. 

Dawsonite has been identified with X-R~ Diffraction by the B.M.R. 

in Kurrajong Heights No. 1 well. It has been identified optically in Loder 

(AOG) No.1 - see Photomicrograph and in Belford (A.O.G.) No.1 and East 

Maitland (Planet) No. 1 wells. 

Geology 

Units L 1-3 

This sequence extends from the surface to 2260' and has been 

subdivided into three units. It consists of a monotonous sequence of lithic 

sandstone,with minor siltstone interbedded in parts. Quartz, chert, quartz 

sandstone, and rare limestone pebbles occur throughout, but decrease upwards. 

Carbonaceous matter is present throughout, though sparse in the top 800' 

of Unit L1. Secondar,y silicification occurred in most places, but carbonate 

was the dominant cement; siderite and dawsoni te were the principal cements 

except in the top 200' of L1 where calcite was also common. Pyrite occures 

throughout except in the top 200', it shows a steady upward decrease. 



Wire-line logs were of only limited use in subdividi ng this 

2260' interval. Res i s tivity, Sonic and Microlog wer e all utilised but the 

S.P. was found to be quite useless . On the Petrographic Well Log, 

the Micr olo.g has been drawn instead of " the noma! S.P. trace. 

The sediments were deposited i n a shallow water marine 

environment , wi t h lithological di fferences possibly due to minor fluct­

uations in sea level . They have been equated wi t h the Branxton 

Sub-Group by the Gomp""Y A.O'.G. ( 1963) . 

Unit L 1 (Plate 1A) . 

Charact eri stics : This unit extends from the surface to 1570 I; it 

consists of a sequence of sub- greaywacke and protoquartzite , very f ine 

to medium grained and with sil tstone interbeds from 960 ' t o 1, 090 '. Coal 

is scattered through the lower 700 ', and at one pl ace probably forms 

a minor seam; this is also indicated on "eht Sonic l og. Cores from this 

unit show mainly disrupted bedding, c~urned by burrowing organisms . 

Brachiopod shells and spines and fenestelli d bryozoa occur commonly 

above 600 ', but become sparser below . Other characteristics have been 

referred to under the descr iption of the major unit . 

Boundary cri texia: ~e l ower boundary of the unit is marked by an 

increase i n" carbonate (dawsonite) cement and pyrite , and by a mat ching sharp 

increase i n resistivity on both microlog and resistivity logs. 

Environment and provenance: Shallow water, marginal marine condi tions 

existed t hroughout the deposition of the unit . The presence of carbonaceous 

matter, abundant siderite , together with the churned bedding and evidence of 

burrowi ng or ganisms and the sparseness of marine fossils , all suggest a 

more restricted and somewhat r educing environment for the lower half 

of the unit; conditions were bett er aer ated hi gher in the unit, with 

plentiful bry~zoa and less carbonaceous material. The moderate -sorting 

and plentiful pebbles and pebble bands throughout, suggest that moderate 

current s existed for much of the time. The provenance appears to be 

do~antly "sed~entary, but "the presence of accessory amounts of 

plagiocl ase , muscovite, zircon and rare microcline i ndicate the 

possibility of a subsidiary granitic provenance. 

" 
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Uni t L2 ( Plates lAzB.) 

Characteristics: This unit extends from '1570 ' to 1~101; it consists 

of fine grained , well , cemented sub-greywacke, grading in" parts to med·ium­

grained protoquartzite. There are some siltstone partings, and the ii&se. 

-of t~ unit 1s rich in p~bbles of, quartz, chert, and sand~tone. Pyrite 

and carbonaceous material is present throughout, and a possible metaquartzite 

l ithic was observed. ':the unit is well cemented with dawsonite and silica, 

the dawsonite being particularly abundant toward the top. The Resistivity 

and Sonic logs show a very distinctive "saw tooth" pattern, quite different 

from both the overlying and und"erlying units. 

Boundary criteria: The lower boundar.y has been placed at the base of 

the pebbly band at 1810'. There is also a reduction of siderite and 

silica cement and pyritp. ~t this point. 
~~ 

Below this level, the ~-line 

l ogs show much less fluctuation - though the mean values are very similar. 

Environment and provenance: A shallow water maxginal marine environment is 

envisaged for this unit, with moderate current action during the 

depositiQn of the lower part; conditions became quieter toward the top 

of the unit, where there is an increase in coal and carbonaceous matter. 

The provenance appears to be dominantly sedimentar,y, but the presence of 

acpes,sory amounts of plagioclase, zircon, and rare microcline indicate 

the possibility of a subsidiary granitic provenance. 

Unit L 3 (Plate lB) 

Characteristics : ~is unit extends from 1810 ' to 2260 ' and consists of 

well cemented protoquaxtzite with very variable content of pyrite; 

carbonaceous material is less common than in Unit L 2. Rare coal fragJIlents 

occur and vein calcite is common in the lower part. Pebbles are present 

throughout, but tend to be concentrated towards the upper and l owe,r limits 

of the unit . Dawsonite and silica cement are reduced in the lower part. 

Core 6 (1852 1 to 1862.1 ) has firiely laminated and churned bedding and 
• 

contains sparse volc~c lithics. The sonic and resistivity logs show 

,very steady readings comp~able to the mean values in the ,overlying 

Unit L 2. 
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Boundary Criteria: The lower boWldary is marked by increases in" coal 

and in chert lithics, and the "appearance of volcanic lithics and a 

clay matrix. These li thological ch~s ~e accompanied by a local drop 

of resistivity and in sonic velocity. 

Environment and provenance : The sediments were deposited under shallow 

marginal marine conditions. The pebble bands and pebbles thro·lighout 

suggest moderate current action. The sparseness of marine fossils, and 

presence of siderite and carbonaceous material indicate a restricted, 

somewhat reducing, environment. A dominantly sedimentary provenance is 

suggested , with the possibility of subsidiar,y granitic and volcanic 

indicated by the sparse volcanic pebbles, and accessory amounts of 

muscovite and zircon. 

Unit 1 4 

Characteristics: This unit extends from 2260' to 2540 ' and consists 

of a series of five thin coal seams associated with cherty lithic sandstone 

and a lithic conglomerate. 

Difficulty was experienced in reconciling the Cuttings Percentage 

Log with the Sonic Log fluctuations - apparent on Plate 1B. However a 

later examination o£ duplicate set of cuttings r evealed a big discrepency 

in the cut tings from this interval. The duplicate set of cuttings from 

the same interval was clearly 1V -nore reliable and this information 

was used for the Interpreted Lithology on plate 1B. 

The top seam is overlain by a carbonaceous protoquartzite, 

chert and clay lithics, and rests on a conglomerate that &xades upwards to 

a carbonaceous s.ub-greywacke. The conglomerate contains pebbles of 

quartz, chert, quarts sandstone and volcanics; it is well cemented 

with siderite. The sub- greywacke .is pyritic, sideritic and 

carbonaceous. This sequence appears : to be equivalent to the 

Greta Conglomerate and Greta Seam as described ·elsewhere in the 

Hunter 'Valley. (F.W. Booker 1960) 
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Beneath the conglomerate is a series of thin coal seams 

with partings of pebbly, pyritic, carbonaceous well cemented 

protoqu~tzite containing ab~dant chert lithics and grading to siltstone 

in parts. This sequence i s possibly equivalent to the.-. Homevill~: Seam 

as described elsewhere in the Hunter Valley (F.W. Booker 1960). 

Bounda;y Criteria: The lower boundary is marked by a lithological 

change from the coarse-grained pebbly protoquartzite associated with 

the coal seams , to the· finer grained better sorted lithic sandstone of the 

underlying;unit. A.t this level, the wire-line logs show. a steadying 

of values in~icating an absence of coal seams and a much more uniform 

·li thology below. 

Environment and provenance: The coal in the Greta" Coal Measures is 

considered to be, most likely, allochthon9us (F.W. Booker 1960), 

lacking underclays, and in which "Plant stems of any size are rare 

and ·large stems standing vertical to t he bedding planes are unknown. n 

This hypothesis ·is supported by the present study. A mainly sedimentary 

provenance is suggested for the conglomerate and lithic sandstones, 

with a subsidiar,y volcaniC and minor metamorphic source. 

Units L 5- 6 

This sequence extends from 2,540' to 3,058' and was deposited 

under shallow water marine conditions , during a period of r egression, 

culminating in .the development of coal in the overlying unit. 

It has been divided into two units; the lower consists of a feldspathic 

sandstone interbedded with siltstone, an9 the upper unit is a protoquartzite • . 
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Unit L 5 (Plate 1B) . 

Characteristics This unit extends from 2,540 ' to 2,960 ' , and consists of 

a very fine to fine grained protoquartzi te r containing coal fragments. and 

carbonaceous material, cl~ lithics, rare volcanic and metaquartzite 

lithics; quartz, chert and rare volcanic pebbles occur - abundant at the 

base of the unit but decreasing upwards. The cements are calcite and siderite 

with minor dawsonite. Toward the top of the unit there is no calcite, ~ 

there the cements are silica and siderite. Pyrite is present toward the 

top of the unit, and there is also a lens of sideritic sandstone. The 
wire- line logs show a fairly even resistivity - very similar to the pattern 

for Unit L ); the soniQ curve is relatively smooth and the f ew small 

peaks are associated with higher concentration of carbonaceous material. 

Boundary criteria:" The lower boundary is marke.d by a lithological 

change to reldspa~ic sandstone . There is a local increase in resistivity 

and velocity in sonic. 

Environment and provenance: The sediments were deposited in a shallow 

water, marginal, probably backish environment, with current action 

decreasing over the period or deposition. A mainly sedimentary 

provenance is suggested, with a subsidiary granitic source indicated by 

the accessory amounts or plagioclose and zircon; there is a possibility 

of minor metamorphic and volcanic sources , 

Unit L 6 (Plate 1B) 

Characteristics; This unit extends rrom 2960 1 to 3,058 1 and con~ists 

of a very fine to fine grained feld spathic sandstone interbedded in 

part wi. th a coarse grained siltstone. The sandstone contains volcanic and 

cl~ Uthics, and coal and plant fragments; this is the uppermost unit, in .-. which volcanic lithics axe ' common. The cements "' ,siderite and dolomite. 

The siltstone is pyr,itic and carbonaceous. 

The wire- line logs are marked by s trong fluctuations" reflecting 

the sandstone - the sandstone shows _ increased resistivity compared with 

that in Unit L 5. 
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Boundaxy criteria: The lower boundary is marked by a lithological 

change to a darker 'grey lithic sandstone with siltstone partings, 

and by a d~crease in resistivity and sonic velocity. 

Environment and provenance : A marginal, shall ow, brackish to 

marine environment is postulated for this unit . Core 9 contains 

sparse marine fossil s in addition to plant fragments , also and evidence of 

burrowing. The provenance is mainly sedimentary with sub~idiary volcanic 

and granitic influences. 

Unit L 7 ( Plate 1B C) 

Characteristics: This unit extends from 3,058 ' to ) ,882 1 and consists 

of poorly bedded, pyritic, carbonaceous siltstone increasing in grain 

size up the sequence. Locally fine sandstone occurs at a number of levels, 
, 

and the top of the succession is a fine sandstone with siltstone partings. 

Shel l fragments occur together with volcanic and clay lithics. There are 

scattered pebbles throughout, and calcite and siderite cement. Cores 10 

(3,220' to 4029') 1'1 (3,540' to 3550 ' ) and 12 (3 ,81 5' to 3,825 ') all show 

churned bedding. Burrows were observed in Core 10, and poorly preserved 

bivalves in Cores 11 and 12. 

The wire- line lo~ r eflect the interbeddingwhere it occurs ; 

but otherwise the logs are r ather featureless and show a steady low 

resistivity and high sonic veloci ty. 

Boundary criteria: The lower boundary is marked by a ),.i thological change 

to the basa.;Lt at the top of the underlying vol cMic sequence , and an 

increase in resistivity and soni c velocity. 

Environment and provenance: A near shore, possibly tidal flat environment 

for ·the deposition is suggested for this unit. Sedimentary, graniti c and 

volcanic sources all contributed detritus . 

Uni ta L 8 - '18 

Units L 8 to 18 consist of a sequence of intermediate to 

basic vol canics extending from 3 ,882 ' tOo 6767 ' (T~D. ) . The units have 

been delineated mainly on the basis of thin section examination, 

supported by the wire-line logs. 

," 
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Unit L' 8 (Plate 1 C) 

Characteristics: This uni.,t extends from 3,882 ' to 4,050' and consists 

of an altered zeolitic, pyritic basalt. 

Boundary Cri teris: The lower boundary is marked by a lithological change 

to an agglomerate, and a change in the character of the resistivity log from 

a broad "saw tooth ll pattern to a steady featureless trace. 

Unit L 9 (Plate 1 C) .. 

Characteristics : __ _ . This unit extends £rom 4,050' to 4,590 ' and consists 

of an agglomerate made up of vuggy andesite. 

BOWldar;y outline: · The . lower boundary is marked by a lithological 

change to a conglomerate; there is a corresponding sharp increase in 

resistivity and in sonic velocity •. 

Unit L 10 (Plate 1 ct . 
Characteristics: This unit extends from 4,590 ' to 4,740' and consists 

of a conglomerate containing pebbles of chert, altered andesite 

basalt, and possible metaquartzite. 

Bound?£Y criteria: The lower boundary is marked by the change to a tuff; 

there is also a decrease in resistivity, although the overall pattern of 

the wire-line log ~s not very different in the underlying unit. 

Unit L 11 (Plate 1 C) 

Characteristics: This unit extends from 4,740 ' to 4,900' and consists 

of a lapilli tuff with trachytic textured fragments and some very 

fine- grained sedimentary lithics. Vughs are very common, filled with 

chlorite and chalcedonic silica. 

Eoundrux cn teris: The lower bounda.ry is marked by a change to conglomerate 

and a sli ght increase in resistivity. 

Unit L '12 (Plate 1 C) _ 

Characteristics: This unit extends ;Cro.m 4,900 1 to 4,985 ' and consists 

of interbedded conglomerate and lapilli tuff, both lithologies similar 

to those described in units 10 and 11. 
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BO\U1dar;y criteria: The lower boundary was placed at a change observed 

in the cutti ngs from dark green to reddish brown volcanics . There is 

also a sharp decrease in sonic velocity. 

Unit L 13 (Plate 1 C) 

Characteristics: This unit extends from 4,985 to 5,2)0 1 • It has been 

tentatively designated a tuff - similar to that of Unit L 11 - because of 

the similarity in resitivity and sonic responses. 

Boundary Cri teris: The lower boundary is marked by the change to an 

andesite; there is also a sharp increase in resistivity below this 

level. 

Unit L 14 (Plate 1 C) 

Characteristics: This unit extends from 5,250' to 5,245 ' and consists .. 
of an adesite with a fine-grained devitrified glass matriX . It contains , 
f-eldspar phenocrysts (altered to carbonatee, and pyroxene (altered to 

epidote). 

Boundary Ori teris: 'lhe lower boundary is marked by a change seen in the 

cuttings from grey-green to orange-red volcanics, and by a .decrease in 

resistivity and sonic velocity. 

Unit L 15 (Plate 1 C) 

Characteristics: This unit extends from 5,)45 1 to 5,00 ' and consists 

of orange-red, to grey- green volcanics - possibly .tuff or 

agglomerate. 

Boundary Criteria: The lower b01.Uldary is marked by a change to ·a grey-black 

volcanic rock. ·There is also a change to a 1·' 75 fluctua.ting sonic 

r esponse. 

Unit L 16 (Plate 1 C) 

cqara.cteristics : . This unit extends from 5,500' to 5,52Q' and consists 

of a relative~ fresh basalt. 

Bounda;Y Cri teria: !]he lower boundary is marked by a 11 thological cl}a.nee 

from the grey-black basalt, to reddish-grey hi~ly al tered volcanics . 
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Uni t L 17 (Plate 1· C ilnd D) 

Characterist~ This unit extends from 5,520' to 5,745 1 and is a very 

altered sequence of interm~iate to basic volcanic rocks in which 

chlori te and hematite are common. 

Boundary Cri t "eria: The change in lithology to a distinctive tuff. 

There is al .. so a sharp decrease in resistivity and in sonic velocity on 

"the wire-line logs. 

Unit L 18 (Plate lC, D.) 

Characteristics: This unit extend~ from 5,745' to 6,767' (T.D.). 

It is predominantly a tuff. Thin sections from Core 18 (5803'-11'), Core 
. -a. ... e,. 

19 (6296-99') and Core 20 (6761' to 67') _ all tuffs, though part of 

lapilli tuff. Core "19 is a lapilli tuff at the top, but the rest of the 

core is "an altered andesite. Core 20, at the bottom of the well is a 

lapilli tuff. The wire_line log characteristics in the upper half of the­

sequence are very unifollD and very similar to those of Unit L 9f and to the 

lower half of Unit L 11. It is therefore considered tl':Lat although the unit 

may contain minor flows, it is mainly tuffaceous. 

Boundary Criteria: TQe unit extends to the bottom of the well. 
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CONCLUSIONS 

Degree of agreement with Well Co~letion Report. 

A comparison between unit boundaries chosen in this .study , and 

the stratigraphi c ~ubdivisions set out in the Well .Completion Report 

(A.O.G., 1963) is given in Fig. 2. 

The major unit L 1-3 corresponds to the Bxanxton Sub:Group 

as defined by the Company. Unit L 4 is a equivalent to the Greta Coal 

~easures, with the "difference that the Company has placed the base at 

2, 580', while the base of Unit L 4 is at 2,540 1 • The Company took the 

base from the Sonic Log •••• " where a sharp change in velocity values 

occurs, and is supported by a change in resistivity on the electro-log'. 

In the present work, the base was placed at a lithological change from · 

the coarse-grained pebbly sandstone of the Unit L 4 coal measures and 

the finer grained, better sorted sandstone of the underlying Unit L 5. 

Units L 5 and 6 are comparable to the Farle,y Formation as defined 

by the Company except for the difference in the upper boundary referred to 

above. 

Unit L 1 can be equated to the Rutherford Formation and Units 

L 8 and . 18 to the Allandale Formation. 

Summary of New Data 

As detailed above, the total section consists of 3,882' of " 

sediments underlain by 2,885' of predominantly basic to intermediate 

volcanics. The sediments have been divided into -eighteen lithological 

units representing two phases of marine deposition separated by a 

fresh water sequence. 

In the lower marine phase there is a transition from 

siltstone with calcite and siderite cement, to sandstone with dawsonite 

and siderite cement. 

Dawsonite and siderite ,cements persist through the fresh-water 

and upper marine sequence, with calcite playing little or no part as a 

cementing agent. It i s suggested that the dawsonite was preCipitated 

penecontemporaneouslr along with the siderite. 
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Volcaniq lithics are present in the siltstone of the lower 

marine sequence and in the lower sandstone unit . They were observed 

in the Coal Measure conglomerate , and rarely in the lower part of the 

upper marine sequence . 

Possible influence of new data on hydrocarbon prospects 

I t would seem that ' Unit L 1 may have some value as a reservoir rock , 

and Unit L 7 as a source rock. The other units are considered to be too 

tight, or Qf unsuitable character to act either as source or reservoir 

rocks . 

A.O.G. 

Booker F.W., 

Dana E. S., 
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DESCRIPTIONS OF 

CUTTIN GS 

DeSCription @ reters to lithological 

pattern@ at corresponding depth) 

1. PALE YELLOW SAlIlIS'IIIIIE. FEllIIIIIllIIIl1JS. 
• nor'Ll'!Im:S. IIICA. SC&!Il!IEIIED 

. IliID Clr.;,rr P;,:nBI,ES TO 1~. CALCm. 
2 .11IilDIIIII GIIIi1r FOSSILIPEIID1IS SAIIDB'lIIlIIE 

3II4l: Ll!I!IIC$. Clll!2lr.JlIC&. II!. WSOl!ll'l'll. 
CALCl!IIII. SIlEIIlIIDI. SPARSE CAIIIIQIF.. 
.\CHDUS LImICS. PIilIIIILES QP q1IAIlIlZ 
AND CIIEII!Ir TO 1". -

).LIGII!IlllBOlill SAlIlIS'IIIIIE SlIIILAII 'I!O 1. 

4,111ilDI1111 lI&JII[ c:m;:r SAIIDSTOIIE. SIIII! 
Ll!l1IIllS. IIICA. IIBD CIIEII!Ir. SIlEIIrIlE. 
1Il1SClll!llE. 

5.1IBllI1lII LIGIl'lI'GIIE£ SAlIll9IlIIIIE. 

SILT LImICS GIiEElIf cmm. SIlERI!IlE. '" . 
JIIiDIIIII GIIIi1r SAIIDB'lIIlIIE. FOSSILIl!'EIIIlUS. 
SIIJII LI'lIIiICS. KIC&. CALCm. 
SIIBIIl!I!E. II!.WSOl!ll'l'll. RARE PIlIl'.I!I!l. 
Q1IA1I!IIZ .&lID CIIilIIT PEIIIILES TO ~'. 

B .J.lEJJIllII LlCEl GBEr SAIIDB'lIIlIIE. 
CAIIBOI!IACEOUS IIATTER AJID SILT LI'l!IIICS. 
II!.I'ISOlIl'l'II.(LESS TIWI Dr 6.) KICA. 
RED AlID GIiEElIf cmm. OOAL FRAGllEllTS. 
PEBBLES TO 2 %. 

9.IIElDIllII GREll" SAllIIBTOlIll. SILTl' CAJllIOlII. 
ACEOUS J.nm:CS RARE FOSSILS. PilIIIILES. 

10.LIGII!Il' c:m;:r SAIIDSTOIIE. CAlIIIOI!IACEOUS 
IIAT'I!EI! AND SILT Ll'l'IIICS. GIiEElIf CIDlII'.I!. 
COAL FRAGIIEIr.l!S. PEllBLES TO ~. 

II.SIIJI!m!OI!IE. lI&JII[ GBEr. CAHBOI!IACEOUS 
I!AT'I!EI!, RARE llIIIOZOA. 

CLEAN QUAll'l!Z SAlID 1140-50. 

!=::;:==:i,J 12~ ~ ~~CEOUS 
IIAT'I!EI! AlID Slur LITIIICS.<mlRl!. 
SIllEIII'I!E.II!.IISOIU'l'E.CALCI!l'IC LITIIICS. 
VEDr CALCm I1ICl1EASIl!G IlELOW 
1460. COAL FRAGIIml!S. PEBBLES Dr 
GIIIERAL TO 10,. BUT IlEAC!! 5OJ' :or OIIE 
IIITliEVAL. 

1).SAlIll9IlIIIIE AS POR 12 BUT IIl'l'Ii IIJIIl)R 
CA1IBQIIACEOUS SILTSTOIIE. II!.IlSOI!Im. 
PEBBLES TO 1~. 

14.LIGI!r _ SAIIDS'I!IIIE. SILT LImrCS. 
mm. DAI1SOlIITE. 

15.IJGI!T GREll" SAIIDSTOI!IE. CAlIBOI!IACEOUS 
IIlTTEII AlID SILT Ll'l'IIICS. SIllI!B.I'l'E. 
DAIlSONITE. COIlLlOII PrnITB. COAL 
FRAGmlTS. PEBBLES TO , ~ 
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DESCRIPTION 

OF 

INTERPRETED 

LITHOLOGY 

ROCk Nome 
(after Pettijohn, 19571 

SIJBGIIII!lJ&CIII. DLLOlf lIBOllI. FOSSILDEIIOUS • 

PIilIIIILES TO 1" . _CIII. IIIlD _. J'OSSILllPBllOUS. 
Sl!'.&IISB CA1!JIOI!IACB01IS 1Il!l!l'ER. PEBBLES TO 1~. 

_CIII. IIIlD lI&JII[ c:m;:r. P!lIIl!rE. PEBBLES 
Tjt' 1~. lB'J!IiiIUIIWIIiiD lfI!S I'EIIIIIJIlDDVS S1JB,. 
ClIIIiZIIAClil AS AlIOVE. 

PJIO'I!OQIJAII!I!ZDE. lIE)) c:m;:r. SDERrl!E IXIIIlIAIIT 
CJIIE:Ir.l'.. H:BBLES TO ~ .. 

S1IBGIIim'IACKE. IIIlD GBEI'. CAIIBOI(ACEOUS 1Il1'rEll. 
SIIBIIl!I!E crmm. PEBBLES TO z,t. 

PI!OTOQUAll'l!Zm. IIIlD GIlEf. PEIIBLES TO 2% 
DrCLUDIl!G IimlATICS. lB'l!EIOIillI1lIii KICACEOUS 
SIIALE. 

PI!OTOQUAll'l!Zm. IIIlD GREr. DAI1SOI!II!l!E lXlJI!IlIAIIT 
CDEIIT. PEIIBLES TO 2 ~ • 

PROToQUAll'l!Zm. IIi:ll TO IJEll-LIGHf. GBEr. 
FOSSILlFEROUS. WELL ~ 1m!!! SIlERl'l'II 
II!.I"/SOI!IITE AlID SILICA CiIIBIIT. CAlIIIOI!IACEOUS 
IIATTER. PEIIIILES TO 2 ~. 

PI!OTOQUAmlZm. = GHEr • Ilr.I!EIilIEIlI 
(IlIIBONACEOUS SAIIlX SILTSTOIIE. COAL LITIIl:CS 
AlTD IIIl'IOR COAL SEAII. SILTfJJ!I/IE IS FOSSIL-
l/!'.:JIIlUS. l'EIIlILES TO ",. 

CLEAN QUAll'l!Z SAlID. 
LImrC SAIImTOIiE. IJGI!T GBEI'. PEII!II;r AJID 
SILT!" m PARllS. 

CLEAN QUAll'l!Z SAlID. 

PI!OTOQUAll'l!Zm. IJGI!T GBEI'. PEBBLE BAJIllS. 
WELL =ED wnu SIlEIil'l'E II!.WSOI!IITE AlID 
SILICA CEII!m. VEIN CALCI'l'E CO/JIIDiI' FROI.I 
1550. 

S1llIGIIErnACKE. = GREII". 'IEl!r WELL ~ 
I1l'l'R DAI1SOlIl'l'E. 
moTOQUAll'l!Zm. = GREr. WELL ImIEI!I'rED 
\"In!I II!.I'/SOlIITE AlID SILICA. PEBBLES lECIIIWlE 
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L 8..""R Petroleum E.<plorotlon Jonuory 1968, 

DESCRIPTIONS OF 

CUTTIN GS 

1'!i.S&Bm'IlDIIE. LIGHT GREr. CARBOl'lACEOUIl 
JlATTIi1Il AX]) SILTS'l!OIIE LrmICS. 
PEllBLES 70, ~. ImIlII:ml AX]) 

~:",1S0IIlD CIiIIDI'I!. 
18. SilNIX;TOIIE. lIED GREr. PD!1'I!E AX]) 

CAIlIlOlJACEOUS JlATTER. SCATTERED 
P!:BllLl;S OF CIIERT A1!D QUARTZ ,AX]) 
PEBlILE 1lAI!ll6. VEIII CALCITE FIlOLl 1 
FRAGllENTS OF COAL. 

18a.AS ABOVE.IIIIlIIEASBIl SILT AX]) PEBBLEI!. 
IIilCOIIIi1S BDIlDlL. 

1,.SAlIll9I!IIIISJIED GIII!lr. PfRITIC AX]) 
CAIIIIOlI.lCEOUS. 

21. 1I&IlJ8l'IIIB. LICII'l 0IIIilI'. J'DIIIIl 
GIIAIlIED AX]) BI!Il'TEII SOlmlD 'DWI 20., 

21. AS ABOVE. VCLCAlllC LI'I!IICS QIIIIIilRVED 
'BIll 2%0 PEBlILES 70 10)1~, 
70 2OJ' III O!IE ImCRVllJ,. 

22. IIIA'STOIIS. Il&lIIt GREr.P!lQD AJI]) 
~CEOUS lJATT:::R F~ DISPIi1IISED'~­
AJI]) III mIll STREAKS. 

2). S.IIIDSTO!IE. lIED DAa atIEr. CCIIJQI 
l'flIITE. C.I.IIII01IACB01J5 
LrmICS. SIlERITE 

24. 5IL111l'011E. Il&lIIt GHE!T. 1DLCAIIlIl 
ICS,'IIlCA. CALCITE CIIIIIiJIT. 

25. SAlIIIIITllIIIi. r= DWF".,asEJ) SILT. 
SIII!lLL J'II.I.GIIElITS.l'fl!l!.:'" ~IDm:lTE 

~. lIED ClIIEl'. SI!EIlI!l'E AIID 
C.I.LCITE <3IEIIT. 

27. SILTSTO!IE. lIED GilEf. lIICACEOUS. 
lIIIIGIrr COAL LITIIICS. VCLCAl!IC ~~I18"1II 
SIIIilLL FRACUEIITS. FlI'IIIIa' llISPDSED 
PICIIITE. VED! CALCITE. Q.IIlIUZ A1!D 
CIIERT PEIIIILI:lS 70 ~. 
SAIIWOOIlIl. CABBOIIACEOUS Kl!I!rER. 
'9.OLCAIIIC AX]) SILTSTO!IE LrmICS. 

CALClD-cmm. 

p~ 
Sd 

P'j 
D~ 

Ca. 

P'j 

p~ s. 
"" Do>-

Pj Sd. 
sc 

Do. 
P:l SJ. s, 

DESCRIPTION 

OF 

INTERPRETED 

LITH 0 LOGY 

(ofter Peltl , J9') 71 

PlIIE GIIADED SUlIGIIEfWACKE I'llTIl CARBOl'lACEOUS PrRrnc SILT_ PARrIIIGS AX]) Al!UIIDABT CI!ElRT 

PROTOQUAR'l'ZITE • 
VA!IlAlILll COlIT;;;[IT OF CIIIlIlOIl­

.CEOUS !.lATTER, SILT AlIU P'iRI'l'";l. v;::m CALCIT~ 
COLILlO1f. PEBBLE BANDS.MID 3CA~ PEBDIu::::::; 'i'O 
~/:, SPAIlSll VCLCAI!IC LITIIICS III COIlE 6. 

PROTOqlJAR'l'ZITE. 
IIICIIElSE lI'I PEBlILES,OI!IIERlIISE AS 

ABOVE. 
PROTOqlJAR'l'ZITE. COAL, VCLCAllIC AX]) CLAY LI'l'IIICS 
AlIOlIllAIIT CIIERT LI'l'IIICS. 

PETROIIICT ~,1lELL CE:II&ITED,GBADIIIG 
TO P!1lITIC,SIlERITIC,CARBOl'lACEOUS stlllGBEfWACKE 
AX]) BITUIIIIIOUS OCAL. 
mm COAL SEAII,RESTIIIG 011 PEBBLY 
'ilHICE IS m.L CDIa'I'I!ED,PfRITIC AX]) CAIIBOlI-
ACEOUS. 

BITUIIllfUUS COAL SIWIS, wrm PARrll'/GS OF CAIIBOlI­
.l.CEOUS PfRITIC PROTOQ1Wll'I:ITE AX])' SILTSTO!IE 

1 ~ ImJI Al!UIIDABT CIIERT Lmacs. 

c'" $J 

s~ Sd 
Co. 

Co. 
SJ 

PIIIl'l'OqlJAR'l'ZITE. LIIIS OF SIlERITIC SAlIlII'MBE. 
SEIlIIIillITAII Ll'DlICS. COAL AX]) CARBOl'lACEOUS 
1Il'rl'IIl. 

PROTOQ1Wll'I:ITE. COAL AX]) CARBOl'lACEOUS JIA!L"l'EII,. 
IIIC111ilA.SE III PZIIIILES. SIIBIIl!I!Iil,JWiSONITE, AX]) 

CALCITE CDIIII!Ir. 

J'BLIIIPAmIC SAIIlm'IIIE. lOLCAIIlC Lmacs. 
JtlIIQIl PrBITE .IIID CARBOl'lACEOUS JIATTEIl. 
.IIID DOLmIl'DI CiIImI!. SO!IB IIITEI!IIEIlDlI OF 
CARBOl'lACEOUS SILTSTOIlE. 

COABSI GIIAlDD, SAIIIJf SILTSTO!IE. IIICACEOUS. 
CAIIIIOlI.lCEOUS .IIID PfRITIC. VCLCAl!IC LI'l'IIICS 
AX]) SIIIilLL IEIIRIS. GRADES III P.IIITS 70 FIIIE 
SAIIlm'IIIE AX]) JIEDmII GllAIIIED 5ILTSTOIiE. 

FIIIE SILTS'l!OIIE. COlISTITUEllTS AS ABOVE. 
GRADES DI P.IIITS TO FDI'; SAlIlII'MBE. 

B M.R, 
UNITS 

'.--Plo,elB' 

X AU5-1-60B 



HOO 

I i 1 

I 
t i 

t I 

t , I t 

! ' 
I 

, I. 

: ~1: -+ 
I : , : 

I I 
t ~ t 

I 

! 
I 

t 

+ 
:~ 
: I 

I 

B.AlI? Pelroleum E"plorollon Jonuory 1968. 

DESCRIPTIONS OF 

CUTTI N G S 

( Description @ refers to lithological 

paftern@ at correspondlno depth) 

27. AS AllOVE. CARBONACEOUS,mCACEOUS, 
PrIUTIC SILTSTONE. 

29. SANlXlTOIIE AS ABOVE 3560. 

COARSE.:IlAINED SILTSTONE. 

31. ~~tc~. ~=: HOLOCRYSTALLINE HH-t-llI--++-+--'-----4----n-loo 

32. FDIER GRAINED VOLCAllICS. DARK GREEN 
LII!IERAL 1N ),lATRIX OF FINE FELmPAR 
LATHS. 
DARK GREEN .\lID BUFF COLOU1!ED 
VOLCANICS 111TII SPllERIOAL !Nc:LUfiIOIls.1 

DARK AND LIGI!T ClIIIlilI VOLCANICS. 
LIGHTER ONES WITH OONClE2lTRIC 
INCLUSIONS. 

DARK GRmIISEI-GR;lI" VOLCANICS, 
AlJYGDALOIIlo\L. CCIIIIlII CALCrrE. 
l!IlIOR RED VOLCAllICi.A LITTLE SILT. 
STONE AlID FIlIE SAIITSTONE. 

DARK ~ISH-GREY, IIIXED FIlIE .\lID 
COAllSE-GlU.INED VOLCAN1cs.. OAL=C. 
IIlNOR RED VOLCAllICS •. 

PALE GREEN .\lID 1'II!lTE VOLCANICS. 

33. ALTEllllATING lWIllS OF PALE PINK 
.\lID ~ CONCLWERATE. 

34. IlAIBLY DARK GREEN VOLCAllICS llI'm 
mBOR BUFF, GREEN .\lID \illITE, AND 
BED. 

ImIOR LITHOLOGY CI" "IIIE IIICACEOUS 
SILTSTONE IlITH VOLCAIIIC LITHICS. 
PiRITIC SLIClCENSIlES 011 SOlIE 
FRAGmm'S. 

33. PINK COBGLOIIERATE AS AllOVE. 

35. REDDISH BROI/B F~ CllI'STALLIIIE 
'IOLCANICS. 

OHANG<: RED 'IOLCANICS. 

REDDISH = G!lE<lN FINE- GIlAIBED 
VOLCABICS. 

FINE-GRAINED ~ .\lID 1'II!lTE 
'IOLCANICS IlITH IIIBOR RED. 

36. GI!Ef GREEN 'IOLCABlCS. 

37. OHANGil RED VOLCANICS .lITH \illITE 
INCLUSIOllS(ZEOLrrE) • 

38. = ~ 'IOLCAN1CS. PIllE !.lATRIX. 
DARK GIlEEtI, iIB:rrE .\lID RED INCLUSICllS 

39. REDDISH = BLACK VOLCANICS. 

40. JlEDDISit = VOLCAN1CS. 

REDDISH GI!Ef <lUi2I VOLCAJlICS. 
CCWISilII TIIAB AllOVE. 

~------+--~IOO 

o 

----+----+6100 

Co. 

""" 

$, 

Co. 

DESCRIPTION 

OF 

INTERPRETED 

LITHOLOGY 

Rock Nome 
(ofter Petti 

A!Z;il1MF!R ••• PREJXIIlDJI'l!I AIn!DIKD 
lIl!l!I! I.&IIGil 'lllGIIS 

C<lIIllLOIII]W!. PIi:IIIILES OF AImmlD AlIlESI'l!E .\lID 
lIlSlIIr. cm;m PE:IIIILE:l.IIE'l!AQUARI!ZrrE(7)PEIIIILi:S. 
mE IIATRIX IS SILICIFIED .\lID COI.IPOSE:D OF J'llIE 
JIATEIIIAL OF BOl'Ii VOLCAN1C ADD SEDDlEllTARr 
ORIGIN. 

IJ.PILLI TIIPr. CXIIPOSED OF TRACllI'TIC =m:D 
ABIlESrrE = SOlIE 'IERl' PINE-CRAllIED SE:DDI­
E2iTARr LITHICS. 'lllGIIS ARE COI.IIJOII FILLED WI'l!II 
CIILORITE .\lID CIIALCE:IXlRr. 

m:wmE1llED PIIIK COJICLIJIIEIIAT ADD LAPILLI T1li'F 
AS AllO'IE. 

l'II.ORABLY TOFF. 

ALTERED AlIlESrrE. PIIIE-GBlIBED llEVDEJ'IED 
IIATRIX. J'ELmPAR PIIEIiOCIII'STS ALTERED TO 
CARIIOlIATE. PmOXaIE AIJmIEIl TO EPIDOTE. 

JlI'rmIIEDII.TE TO B.l.SIC VOLCAN1C, POSSIBLY TIIPr 
OR AGGLOIIIilIIATE. 

Hem BA.SA.llI". 

mTERIIEllIATE TO BASIC VOLCANICS WITH LARGE 
H... AL~ PLACmCLASE PIIE2IOCIIIS'm. 
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DESCRIPTION 

OF 

INTERPRETED 

LlTHOLO.GY 

ROCk Noml! 
(after Pettijohn ,1957) 

VERY ALTERED Tlll'P ,1lTlI COlIL!ON CilLORlTE 1I11D 
I!AnlATITE. 

ALTEIIilD AIIlESITIC UVA m 00iIIil 19. 
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WELL NAME,No.LODERCAOG)NoJ ELEVATION {A S U SAMPLE STORAGE 
OPt:RATING Co A OG 
WELL LOCATION 

Lat,32° 38' ois. Long/~r08·Oi't. 

Basin S 'IDN £ 'I 
State. N5W 
Tenement No Pli. L 9 
I· 250,000 Sheet No. S I 5b 1 

1 
00) 

846' 

84q 

flOq' 

........ 

. ~:.;.::~:: 

." , ••• t---1 . 
•. <I I· •••• 

• , •• 1 I •• , 
t--! -), •. .. ' 

.:: :G';O::" 

::x: : : .. ; : : : 

i: otlP .. " .::: 

.. ;':"';::A : .. . .. 
:: :<IJl>. ' ... 

·Ground Level 333'40 ft. B.M.R.,Canberro 
.. 1:< . .1$ .. Datum355· 15 It 

....L Cross bed..d.''''g ri BM,d.ecL >6cm' 
S'5 0rga.nlc.a.ll4, r 

r-€.wor Ke.OI-(lJ) l3u.rrow stnLC.-t....r... = 6ed.d.ed.. 0·1- O·.5cm 

= S .. cl.d.ed. < o· I c. m 

DES C R I PT ION 

Sa.nc:.l.stone. 
lJe.~ +1"", -1:0 f,,,e. 3 r ... ,,,,,, 01.. 
D, s t,,,,, bed., c.1.u.r ned b"oLcl, .... ,j. 

So.n clstone-

',::0:::::: Sa. .... oistone.. 
.. ' ,. ,," ... 
I:::::;"":""; 
••• E'ZI .• ' •• 

5 
~:-~<~:~: 
........ "". 
]fC ::::: : : . 

: :~:'.::O> . .... ~ .. 
1//'7'') ::.~ :: : :: : 
~ •• - •.• <Z/>. 

::.~:::::: 
- ••.•.. !---f 

<Z2>: : "?: : : : : 
.. ::'",.: 
.~:: ... =. 
~:I:::: 
: : : :: : ;:;-: 

/40,'7" .. f"---'I •. 

>< 
/1/.01 

l'lec:/.IIJ.m gra.med., We LL !'ed.cle.oi In 

pa."ts.S",., .. l,...aguJa.r ho"'3onta.L 
ccarbc,.,a.c~Ot.lg sLLt}i Ja.m.na..e. a.r~ 
pr<l.s <l.n1: "ea., ~he boHom 0+' -eh-e. 
s .. c.bon. Som .. pe.bb'~ k.~e."S ",,.e present 

PET R 0 G RAP Hie COR E 
LODER (AOG)No1 

LO G 
'/ 
t/ 

Core nol recovered 

POSitIon of losl core 
nol kno .... n 

PoraS1lj (e 5 II m a led) 

P - Poor 6-12% 

M - Medium 12-12% 

G - Good > 20% 

Nil HI 

11.1 IN/I. L 

• 

NIL NI~ 

•• 

IN', I 

II ~ 

r NICHOLAS. 
G eo log y b y:l..,El1...R11.ICZ . 

Abundance (estimaTed') 

R- Rare < 1% 

C - Common 1-3% 

A- Abundant > 3% 

ffi SLJ. .rl-:'t;;. 

~ Da.w.::.onrt.e. 

p;r~: BreCCia to con glom erOle ~ 

f~-=~ 0,0", so"d so " "}Slo"/e ~~ 
5 Istone 

~ ('oysto"e {L ' 
E --- Limestone ------------- [I-'~-§ 

~, DOlom.te [~1S .. 

DESCRIPTION 

R eRR C c c 

,:::~ 

" 

- jl: & 

II< 

Coo 

Shale and mudstone 

CO.Crfud,le 

• SymbOlS used to 

deslqnole carbonate 
minerals (Calcite. 

Dolomite etc) In the 

., Essentlol Components 

column 

SeJ.. ... .."tarj (1"oL posslbJ'j 
~...osld.,..,.~ 3" ...... ii,e,p"' __ 
Depo"'{,on '" 'l.wct' .. l.oL(o .... 
IftQI"IItC ."vlron"u!m. . 
S.a.::LI~4."t eh"",. ",.eeL b'j 
bLLrrDw'"B or!JAl'tI:Sms . 
On4. bra,ch,op0cL see,.,. 
The. ~eJ.".n."t; • .1 waU 
c ...... "t.J. ... iih s,Jc.r,t.e.. 
...... .L cL.....,sol\, t .. 

Sed.,'C'-,,6.,,'1 Q.nd. p"U'j,}~ _ 
\SuluICt, .... !f 9r..,,;tlC~ 
Ocp".,ttOf"> ,n ,!-<Lict sll ... Uo .... 
,"OI"'llie On"",.o"",eni:" 
wo,.", bu..rrows a.nc:l. bivalves, 
OQ.l...6'onite sld.errteo.n~5j',Ca.CtlfF'fiVt 
Se cL,,.., ",..,t,.,.:t oncLpo4l,j,/,/ . 
$M.bs/ll,,,'!1 , ...... ,'t1C, /",0-,"'t11. . 

Ocpos<t,on 'n 'ioJ.'.f.t:S~uI 
m.""," anVI...,,, """G.nt ~ 
Po" ... l!j p"ese"oJ.cLbwo./~s 
a.,.u:t $U,b- horo'3on-eo.l.. Wo,."" 
b....,.~o ... ~,(sorne .p,LLec;(. ""ah 
Coa.r3'U sa.ncL.) 
SLcl.eri.te and. clQJ.o.J.Son ;~e. 
ce~1 o..ncLml"o,.. .s.J,ceJ. . 

Secl,me.<l;a.rj a.nd. p"$Sobl~ 
su.hs,~ 3r"n"'c.pno""'&"~. 
Depo"l!,on In ma.,,,/~ 'l-1.L,q;t 
$ho.lLotA "Ul""e e,,,,,,,rOl'l""e..rrC. 
50met s,J,-t,o"'~O"tal ""' ..... 
bILrr • ..,s ""nd. ~/,QU..fr"j"' ... ~ 
WflL/. ,ncL .. ra:teol. ""th S ..,u,;,* 
cLo..wsoni.-4:.e. a.ncL..$",CQ. azf"l..¢ 
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Plate2B 

Sed,,,?~ntclr~,a,,oL pos .. !.J'j 

~~~:~ :J;::::"e(;,l~ '7',.,0.-. 
O.e.posii,b" U1 t.U.I~ mQ..rme-

b"CI.C/(ISh envl,..nrrH!-nt. 
Uert:lcaL and.. s .... b--v~,c.a.L 
hu.rrDw$ 

S}'"LL fraj""bfts m buId-ed 
s"'1-u..enc .e . 

O ...... s.Ol!e j!lL,u • .t.e. and 
SiliCa.. cernerlt:. 

Sedi",enta.r~ .... iths...bslcJ..., .. 
"'o/GQ.I!I,c, a.nc::L."", ,.or ~1Ano ... pkJ oJ. 
P"'O~CUtC.£. 

De-posetlon 'n 1.'3" e" .. ~':1 
4' J&A.I.lIc.l C!I'IV"D"",..,...c. 

~ell compa..decL,loJeth 
SI.:cLQ.rd:.e ceme",t,Hlnor­
Jo.wsond:€ a.nd.. cJ<>~-s,Lt. 

SecL,,'nenta"1.{ ad p..,srhllf 
~Sld..,""!j gl"lv>rt-,c wi ch Ift,,j,,, 
I'n~p";c. """.( voic.-'c. 

~pos,Lo,., In <j. .... , .. t; 
b .. ClC k,sl, .... "v, '0" '" 4.nt 

Su.b.,,"rt'co.t ,,"0"'" b .. ,.,._ 
SeLlcQ. c",.,f.-rl:. 
Hlno,. cLo,.".sonite. 

S~dl,"enta.r~ w.tl..sJ.s,.L.a"'1 
sro,rut,c o"Mci voJc."'c. ~OftCc. 

O~po.sltIOn ,,., ~LLJe.t ma.",I'M?­
b,....a.ch'lsh eI"lUlrot'lrn-ent. 

Ca. .. bona.ceou.s p!o.ni ~mttis 
.2 Q7&' 
Closed.. a.r>ol port!':J Slhc,IJeol.. 
bH.Jt1./ue <. 981 ~ 
S!.A-b vertical CLnd Su.b­
hor'sonto..l /Jor-"., bur,.ow$. 

Sed.I..,..,..,ta.r~, '3ra.n'~lc 
a..ncL l.ACJlc.Cl.n,·c prou€na.nce. 

Depos,:t/Or'l ,,, Q n.Q.o..~-sJ,ore 
poss,bl'j +..l ... I...+' I oct t ...... ,,-...t: 
!JIoe..LL +'rl1tjmenh a.nd...u.b­
hor,:?orito.L bw.,.-rows. 



4‘, 0

P

ce

cc
Lu

o)

ss 0•
4,*^ 11220:t1c1

I or (b`'',"?
OCK

(z9

401-

weir- p—rir--.44,1, 

50SO

DETAILED

NOTES

60

ecLunantani,sranait anal

sal

ols.:44,:nicreprov
sition in

ozno jc
t
.a;

eDepo^%mo nar-
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4s41-4--r Fino.silistone

GENERALIZED DESCRIPTIO
CORRELATION

Q.
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COM
INTER
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DESCRIPTION

GENERALIZED ROCK NAME

• Siltstone 
a —•

'^Churned. disrupted. inctolinq.
Tlun diecoAinuous dark laminde.ni •

F.-4 • I-,

• •^• 6..4

eZ) •

• I■1 •^•
•-•••• • •—■ • I■1 •

7L9.^gi&i, par0.114.1

-13
-(o)

..^•

3950'

eSeo'

%MN  Conslorn enate. 

Poorly bedded..
15(0^
N2
46 77:

en--
t

Sat Sione. 
H0, 13ontoi bedding ho3817.'Fbor/3

bedded elsowhera. Th in disc..is
larnmaa. Pebble. erro.tics.

■

/^/, /  Volcanic laua. 

Coarslai crystaitine thflo,,^ ,

bands 10cm wide.
0

/^• •,•••
/ •
X ,. ..**0

‘,.• •
• •

/
•
*
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AAAA AA  firn v yoto.lonlot co.5gLornerate 
AA AAA Al

AAA Ad^Minor Plo.v banclins.
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LAAAA

tI4 A A AA A
A A AAA

A A AAA
AALAA
AAAA

A A A AA
tIAAA

A A AAA
A A AAA

AAAAA.
A AAA

AAAA aa
ALAA

Sediment-or-3, gran,6c.
and. volcantc, p^m ante,

Deposit Ion in 164141t near -
LIzzrereecu.,4„..6.141. +teical-Plat

Smali bn.r3cLolut.bsannuactd-.5. 1-142U.-

€1030 tite lave. -Plau:s.

Altered. ipar- phene-
CrySt.S.

Fro.c.turas 4iLtgdvAil,
calcite.

Pyrite associo.tad. inieht

3eoli'te^e et ouls.

Volcanic provenance,-
A little- ihosol.i•c m4en:1
b..L.t rock mcunls composed

04' .Pnas .1%u-its of 014eniti.
0-nolescEe. Las ()Lass

iU401. L.41.1 sreeLn
era.-kton prochac-Fs

Volcanic and 9ectimenta.1
Provenance.
Pebbles oPche ,tancl.
tilt erect anolesike a.nat
baSo-tfr.One poss■bly
me_ a /..aartS I+4Z p12.1:11. le

Sae.^sec.÷1 on .

Dark
^

Arlo SiOstone
3re3

9re3

green

 

Fine s.ltsbDne-
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AA AA A
AAAA
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AAAAAL
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Licsts,sokito- -rated. C mac+ ...Lees . 1
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+e 17

APAAdd  Fractu.rad. -tar. 
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