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ABSTRACT

•
The Upper Cambrian Arrinthrunga Formation is an extensive

unit of limestone, dolostone, minor quartz sandstone, siltstone, and

shale in the southwestern Georgina Basin in the Elkedra, Glenormiston,

• Huckitta, Mount Whelan, Sandover River, and Tobermory 1:250 000

Sheet areas. Detailed logs of fourteen field sections and four

stratigraphic drillholes in the formation are documented.
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•

•

•

•
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INTRODUCTION

•

•
This Record presents the lithostratigraphic data acquired in

a sedimentological study of the Upper Cambrian Arrinthrunga Formation,

a compelx carbonate and mixed carbonate-siliclastic shelf sequence

from the Georgina Basin, central Australia. Lithostratigraphic sections

are presented at 1:250 000 scale, and are supported by location maps.

As such, this Record complements the Bulletin on the descriptions

of lithofacies and the interpretation of depositional environments of the

Arrinthrunga Formation (Kennard, 1981).

The Arrinthrunga Formation is extensive within the southwestern

region of the Georgina Basin (Fig. 1), occurring within the Elkedra,

Sandover River, Huckitta, Tobermory, Mount Whelan, and Glenormiston

1:250 000 Sheet areas.

STRATIGRAPHY OF THE ARRINTHRUNGA FORMATION

(Based on Kennard, 1981).

GENERAL STATEMENT

The Arrinthrunga Formation (Smith, 1964) consists of well bedded

limestone and dolostone with interbeds of quartz sandstone, siltstone,

and shale. The carbonates cover a wide spectrum of petrographic types;

the dominant ones are peloid and ooid grainstone, algal boundstone,

lime-mudstone, flat-pebble conglomerate, and crystalline dolostone. One

prominent quartz sandstone interval has been delineated as a separate

member, the Eurowie Sandstone (Smith, 1964).

The original nominated type section of the formation (Section

X31, Smith, 1964; GEO 801, Appendix II) is faulted at the base, includes

only about one third of the sequence, is structurally complex, and at

two horizons some of the sequence has been faulted out. The section is

not a valid type section and does not adequately demonstrate the full

range of lithologies typical of the formation. A new reference section,

CEO 802, is nominated for the formation at longitude 135.60 °E,
latitude 22.66 ° S, 7.5 km south-southeast of the abandoned Old Huckitta
homestead, and a detailed lithological log of the section is given in

Appendix II.
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•

DISTRIBUTION

The Arrinthrunga Formation crops out in two separate areas

(Fig. 2): one in the Huckitta and southern margin of the Elkedra Sheet

areas;the other farther east in the Tobermory and northern join of the

Hay River and Mount Whelan Sheet areas. The most complete exposed

sections occur in the south in two steep to moderately shallow-dipping

belts at the upturned and faulted southern margin of the basin; in the

west along the southwest foothills of the Dulcie Range (this belt

includes the new reference section) and in the east along the Marqua

Monocline and Toomba Fault Zone. Elsewhere the formation forms an

extensive and poorly exposed gently warped sheet, for which detailed

stratigraphic information is restricted to drillhole data (BMR Huckitta

Nos. 7 and 8 - formerly Grg. 7 and Grg. 8 respectively - and a series

of mineral exploration holes drilled by Dampier Mining Company Limited, 1977a,b).

The locations of field sections measured in the Arrinthrunga Formation

are shown in Figure 3.

To the north of the area of Arrinthrunga Formation outcrop, a

poorly exposed sequence of dolomite (microcrystalline, medium-coarse

crystalline, and peloid-ooid dolostones), quartz sandstone, and minor

ooid limestone crops out over an extensive region in the Elkedra,

Sandover River, Frew River, and Avon Downs Sheet areas. The sequence,

known as the Meeta beds (Fig. 2), is equivalent to the lower part of the

Arrinthrunga Formation (Smith, 1972), and is similar to the mainly

dolomitic sequence of the Arrinthrunga Formation intersected in BMR 13

(Sandover). The sequence is poorly known in outcrop, but subsurface

information has been obtained in BMR Elkedra Nos. 3, 3A, and 4, and

Sandover River No. 14 (formerly Grg. 3, Grg. 3A, Grg. 4, and Grg. 14

respectively; Milligan, 1963), Alliance Mulga No. 1 (Laing, 1965), and

water-bore 62 on Lake Nash station (Smith, 1972 p. 111). Core material

from BMR Elkedra No. 4 and Sandover River No. 14 has been examined in

detail by Fehr & Nichols (1963) and Nichols & Fehr (1964) respectively,

and the sequences intersected are similar to that part of the Arrinthrunga

Formation exposed in the northern part of the Huckitta Sheet area.

In the subsurface the Arrinthrunga Formation has been

recognised in BMR 13 (Sandover), BMR 12 (Cockroach), Exoil Lucy Creek No. 1,

•
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and Exoil Huckitta No. 1 (Fig. 2; Smith, 1972). Re-examination of

the mixed carbonate-siliciclastic Upper Cambrian sequence recovered

in BMR Huckitta No. 1 and BMR Elkedra No. 5 (formerly Grg. 1 and

Grg. 5 respectively of Smith, 1972, see Appendix II) has led to the

recognition of the Arrinthrunga Formation in these drillholes - not

the Tomahawk beds as suggested by Smith (1972). The westward extent

of the formation beyond the Huckitta Sheet area is not known, but the

formation may correlate with 'a poorly exposed sequence of interbedded

sandstone, dolarenite, algal and oolitic dolomite and limestone which

underlies, in part, fossiliferous Upper Cambrian sandstones, and which

outcrops in a region 20-30 miles north-west of Grg. 5' (Milligan, 1963,

p. 9). These rocks have been provisionally included in the Tomahawk

beds on the Barrow Creek and Elkedra Sheet areas (Smith & Milligan, 1964).

The subsurface distribution of the formation in the east is not

certain, and depends largely on the interpretation of the Palaeozoic

sequence intersected in PAP Netting Fence No. 1. The original well

completion report (Mines Administration Pty Ltd, 1965) divided the Lower

Palaeozoic carbonates into the Ninmaroo Formation (384-726 m), Georgina

Limestone (726-1247 m), Mungerebar Limestone (1247-1327 m), Steamboat

Sandstone (1327-1548 m), and 'Netting Fence Formation' (1548-1959 m).

However, Smith (1972, pp. 104, 108) considered that the Arrinthrunga

Formation is probably present in the well section, and concluded that

the 'dominantly carbonate sequence in the interval 726-1548 in below the

Ninmaroo Formation is best placed in the Arrinthrunga Formation'.

Pemberton (1966), on the other hand, correlated the interval 617-1286 in

with the Arrinthrunga Formation intersected in BMR 12 (Cockroach) and

Exoil Lucy Creek No. 1. The pick for the base of the Ninmaroo Formation

in PAP Netting Fence No. 1 is largely subjective, being within a carbonate

sequence containing many similar lithotypes throughout, but most workers

agree with the original pick of 726 m, where geophysical log characteristics

can be correlated with the base of the Ninmaroo Formation in BMR 12

(Cockroach), and below which limestone predominates over dolomite.

The outcrops of Upper Cambrian carbonates nearest to PAP

Netting Fence No. 1 well section are those of the Arrinthrunga Formation,

15 km to the southwest, which form a discontinuous belt along the Toomba

Fault zone. The nearest known outcrop of Georgina Limestone is 60 km

•
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to the east, and the Mungerebar Limestone and Steamboat Sandstone crop

out 100 km to the northeast of PAP Netting Fence No. 1 (Fig. 2).

Although it is not possible to directly correlate the Netting

Fence well section with detailed lithological sections measured in the

Arrinthrunga Formation 40 km to the west, I have correlated the interval

726-1327 m with the Arrinthrunga Formation after re-examining available

core material from PAP Netting Fence No. 1. The base of this interval

is picked at the top of a sandstone facies (the upper part of the Steamboat

Sandstone Mines Administration Pty Ltd, 1965) which in turn overlies a

thick section of micritic limestone, siltstone, and minor sandstone.

These more deeply buried lithologies correlate well with exposures of the

Marqua beds which underlie the Arrinthrunga Formation in the Tobermory

Sheet area, and also with the lithologies of the Marqua beds intersected

in BMR Hay River No. 10 (Shergold & Walter, 1979), BMR 12 (Cockroach),

and Exoil Lucy Creek No. 1, all of which indicate a sandstone facies at

the top of the Marqua beds.

I have thus concluded that in the subsurface the Arrinthrunga

Formation extends at least as far east as PAP Netting Fence No. 1.

THICKNESS

The formation has a maximum thickness of 800-900 m in the

Huckitta Sheet area and thins eastward to 716 m in Exoil Lucy Creek No. 1

and 601 m in PAP Netting Fence No. 1. A local thickening is apparent in

the Marqua area where thicknesses of 777 m and 914 m were recorded in

sections GEO 820 and GEO 822 respectively, but these measurements may be

exaggerated owing to inaccuracies incurred in measuring the thickness of

gently and variably dipping strata. In the Huckitta area there is a local

thinning of the formation over the Huckitta Anticline where Exoil Huckitta

No. 1 commenced about 250 m below the top of the formation and sectioned

465 m before entering the underlying Arthur Creek beds. Thus a total

thickness of about 715 m is indicated, yet just 3 km to the south a

thickness of 795 m was measured in the reference section GEO 802, and 3 km

to the southwest 886 m was measured in GEO 806. In Exoil Huckitta No. 1

well section the Arthur Creek beds have a normal regional thickness of

240 m, and overlie a Proterozoic sequence with a much-thinned basal arkose
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unit (Oorabra Arkose) in contact with granite. Thus, during Proterozoic

sedimentation, the Huckitta Anticline was most likely a positive

feature that was rejuvenated during the Cambrian to cause a strati-

graphic thinning of the Arrinthrunga Formation. The structure may well

have been emergent at the close of Arthur Creek bed sedimentation,

when supratidal emergent evaporatic environments prevailed (see GEO 802,

Appendix I).

In the north the Meeta beds thin to 465 m in Alliance Mulga

No. 1, and the unit apparently continues to thin northwards and wedges

out against underlying Middle Cambrian units.

STRATIGRAPHIC RELATIONS

The relation between the Arrinthrunga Formation and other

stratigraphic units of the Georgina Basin is shown in Figure 4. The

Arrinthrunga Formation is conformable over Middle Cambrian units

throughout its distribution, but it may disconformably onlap older

units to the west of the Huckitta Sheet area, where outcrops of Middle

Cambrian sediments have not been recognised. The basal contact with the

Arthur Creek beds (Huckitta area) and Marqua beds (Marqua area) is

gradational, and lithologies of these units interdigitate with the

formation over an interval of several metres.

In the far east the Arrinthrunga Formation correlates with and

grades laterally into the Georgina Limestone, a sequence of laminated

dark grey bituminous micrite overlain by cross-laminated sandy pelletal

limestone, algal boundstone, ooid grainstone, and flat-pebble conglomerate.

This sequence crops out in the Glenormiston and Mount Whelan Sheet areas,

and 420 m of the lower bituminous micrite unit was intersected in GSQ Mount

Whelan No. 1 (Fig. 2).

The top of the Arrinthrunga Formation in PAP Netting Fence No.

1 can be traced in seismic section (Harrison & Schmidt, 1978) to Alliance

Ethabuka No. 1 and thence to the top of the Georgina Limestone near

•

•
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GSQ Mount Whelan No. 1 (Harrison, 1979). Within the Middle-Upper Cambrian

interval of the Netting Fence-Ethabuka section there is a suite of

reflections with an apparent dip of fL4 0 to the southeast, which Harrison

(1979) has interpreted as a prograding sequence about 400 m thick. The

exact position of the prograding sequence within the Cambrian section is

not certain, but, by correlation with the section in PAP Netting Fence No.

I, it probably corresponds to the upper Marqua . beds and may extend into

the basal Arrinthrunga Formation. I suggest that the prograding sequence

demarcates the edge of shallow-water high-energy carbonate bank sediments

(Arrinthrunga Formation) prograding to the southeast over a gently

dipping slope characterised by low-energy deeper-water carbonates and

siltstones (Georgina Limestone and Marqua beds). This interpretation

implies that, in the subsurface, the Arrinthrunga Formation extends south-

southeast down the axis of the Toko Syncline almost as far as Alliance

Ethabuka No. 1.

In the northeast the Arrinthrunga Formation correlates with

the Mungerebar Limestone, a 30-m-thick sequence of micrite, dolomitic

sandy ooid limestone, and possible evaporites (R. Henderson, James Cook

University, personal communication 1978). The unit crops out on the

western flank of the Smoky Anticline and demarcates the eastern and

probable shoreline margin of the shallow-water high-energy carbonate

bank sediments of the Arrinthrunga Formation.

A widespread unconformity occurs at the top of the formation

throughout most and probably all of its distribution. In the Huckitta

area the unconformity is marked by a karst erosion surface, that had

formed before the overlying Tomahawk beds were deposited. Diagnostic

features of the unconformity include pisolitic calcite, cavity fill

breccias, an irregular carbonate topographic surface overlain and

infilled by sandstone of the Tomahawk beds, and, on colour aerial

photographs, disrupted drainage and joint patterns near the contact.

Widespread low-amplitude buckling and folding of the basal Tomahawk

beds in the southwest foothills of the Dulcie Range may be due to the

collapse of this sequence into solution cavities developed on the karst

surface. An erosional break is also indicated in the Lucy Creek area

and near BMR 13 (Sandover) where the Tomahawk beds rest directly on upper

but not topmost units of the Arrinthrunga Formation (Smith, 1972 p. 108);

the top unit has presumably been removed by erosion.
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The contact with the overlying Ninmaroo Formation is difficult

to define, since both units consist of similar lithologies and represent

broadly similar carbonate megafacies that migrated across the basin at

different times. In outcrop the contact is picked at the base of an

extensive but poorly exposed steeply dipping belt of dolomite 200 m thick.•

^

^
The belt is concordant with the underlying mixed carbonates of the

Arrinthrunga Formation to the south, and is possibly faulted to the

north against shallow-dipping mixed carbonates of the Ninmaroo Formation.

The dolomite belt comprises medium-bedded fine-medium crystalline•^dolostone, probably with interbedded silt or shale. It may represent

either the late-stage dolomitisation of a faulted carbonate sequence, or

distinct primary lithologies that were deposited at the culmination of a

regressive and emergent sequence and subsequently controlled the location•^of fault movements. The Ninmaroo/Arrinthrunga contact has been inter-

sected in BMR 12 (Cockroach) and PAP Netting Fence No. 1, but in both

drillholes it has been picked,at a marked change in geophysical log

characteristics within an otherwise uniform mixed carbonate sequence.•^Elsewhere the Ninmaroo Formation disconformably overlies the Georgina

Limestone and the Mungerebar Limestone (Smith, 1972), and in the far east

of the basin it overlies aeolian deposits of the Chatsworth Limestone

(Shergold, Druce, Radke, & Draper, 1976). The base of the Ninmaroo• Formation thus marks a widespread disconformity surface developed on an

emergent carbonate shelf; this surface correlates in the west with the

karst surface beneath the Tomahawk beds.

•^From the available evidence, I have concluded that the Ninmaroo

Formation disconformably overlies the Arrinthrunga Formation. This

conclusion is further supported by the occurrence of about 70 m of

quartz sandstone which crops out at the base of the Ninmaroo Formation in

the south-east corner of the Tobermory Sheet area (E.C. Druce, formerly

BMR, personal communication 1978); the sandstone was apparently deposited

during post Arrinthrunga times.

• AGE

The meagre fossil content of the Arrinthrunga Formation

precludes its precise dating. Its stratigraphic position - between•^the Middle Cambrian Arthur Creek and Marque beds and the uppermost

Cambrian to Lower Ordovician Tomahawk beds and Ninmaroo Formation -

indicates a general Upper Cambrian age for the unit, which scattered

trilobite occurrences (Smith, 1972) support.•
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In the Lucy Creek area the base of the formation may extend

into the Middle Cambrian, since trilobites of latest Middle Cambrian

age (Leiopyge laevigata zone) have been found in the Arthur Creek beds

about 20 m below its contact with the Arrinthrunga Formation (P. West,

formerly ANU student, personal communication 1978). In the Marqua

area however a single trilobite species from the base of the Arrinthrunga

Formation (2 km east of CEO 820) is thought to be of earliest Late Cambrian

age (J. Shergold, BMR personal communication 1979). The base of the

formation, therefore, may be time transgressive, younging to the east.

The range in Late Cambrian time has not been established, but some

trilobites from the lower Tomahawk beds south of Old Huckitta indicate

that the Arrinthrunga Formation is older than latest Cambrian at that

locality (J. Shergold, BMR personal communication 1979).

All major stratigraphic sections were unsuccessfully sampled

for conodonts.

DOCUMENTATION

The distribution and relations of Arrinthrunga lithofacies,

defined in Kennard (1981), are tabulated in Appendix I. Detailed

lithostratigraphic sections are documented in Appendix II, and geographic

positions are recorded in Figures 2, 3 and 5-9.

Documented sections include:

GEO 801 - equivalent X31, nominated type section of Smith (1972)

GEO 802 - reference section

CEO 803

CEO 806

CEO 806 B & C

CEO 808

CEO 811/7-811/11 - Eurowie Sandstone

CEO 820

CEO 821

CEO 822

CEO 823

CEO 828

CEO 829

CEO 830
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BMR Huckitta No. 1

BMR Elkedra No. 5

BMR Huckitta No. 7

BMR Huckitta No. 8
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Legend to locality diagrams (Figures 5-9)

•

•
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Fig. 5 Locality diagram of section GEO 801 (based on aerial photograph JINKA
Run 5/4048)
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F53/AI 1/81

Fig.6 Locality diagram of sections GEO 802,803 (based on aerial photographs
JINKA Run 4/3992, Run 5/4044)
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Fig .7 Locality diagram of sections GEO 806, 8068, 806 C (based on aerial

photographs DNEIPER Run 3E/4292 JINKA Run 4/3996)
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Fig. 8 Locality diagram of section GEO 808 (based on aerial photograph

HUCK ITTA Run 4/0134)
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F g.9 Locality diagram of section GEC 811 (based on aerial photograph

HUCKITTA Run 4/0142)
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ARRINTHRUNGA LITHOFACIES DISTRIBUTION AND RELATIONSIN THE

HUCKITTA AND TOBERMORY SHEET AREAS.
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Legend for Appendix
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APPENDIX II

DETAILED LOGS OF STRATIGRAPHIC SECTIONS OF THE

ARRINTHRUNGA FORMATION.

Explanation and legend for stratigraphic logs 

Layout

Stratigraphic logs are arranged in 8 columns which are, from

left to right:

1. Scale
2. Graphic litholog
3. Sample horizons
4. Bedding thickness
5. Sedimentary structures
6. Grainsize of terrigenous component in lithologies
7. Abbreviated description
8. Symbol summary of particle types

I.^Scale

The scale on the left hand side of the graphic log indicates

the stratigraphic level in metres above the base of the section.

2. Graphic litholog 

The left side of the graphic log is a generalisation of differential

weathering characteristics of the sequence. Gradational contacts have no

line separating symbols which are consequently merged.

3. Sample horizons 

Sample horizons are indicated by arrowheads and the accompanying

sample number may be followed by sample type:

P - .petrographic; G - Geochemical; IR - insoluble residue;

C - conodont; M - macrofossil. Sample descriptions are on permanent

file, Microfiche CPDMRXWG, Bureau of Mineral Resources, Canberra, Australia.

•

•

•

•

•



•

•
4. Bedding thickness 

5. Sedimentary structures ^ •
6. Terrigenous grainsize 

^vf^very fine sand^ •
fine sand

coarse sand

^

vc^very coarse sand

granule^ •
^cbl^cobble

7. Abbreviated description 

•
The ordering of each description is standardised, beginning with

1. colour, the abbreviated description from the G.S.A. rock colour chart.

2. a qualifier, if necessary, of the rock type indicated in the graphic

log, e.g., grainstone qualifying limestone.

3. the qualifier is followed by descriptive adjectives, indicating

component particles and sedimentary structures, listed in decreasing^•
order of abundance.

4. a colon separates these sedimentary features from diagenetic and

weathering features.

Many of the abbreviations used are from the standard Bureau of

Mineral Resources abbreviation list. As a general rule of thumb, they are

derived by removing vowels. In some cases, consonants from word endings are

also removed. Nouns are indicated by uppercase, and adjectives by lower case.

8. Symbol summary 

This column is repetitive after the abbreviated description in that it

summarises the component particle types in decreasing order of abundance.



- 3 -

Additionally, emphasis on abundance is made by underlining, e.g., p, or on

rarity by bracketing, e.g., (p).

•

•

•

•

•

•

•



Graphic log:lithologies

MU.=MEI Limestone
Calcareous

INWP=1.1
Dolomitic limestone Dolomitic13-- 01

Calca,eous dolostone Chent nodules
NEMER:

0 0 ConglomeraticaMlar■•
Dolostone

•t. Sandy
Sandstone

Silty

Siltstone
Shaly muddy

Shale. mudstone a Brecciated

Cheer VSZ VeinsT^T

•

•

•

•
Bedding thickness

▪ thk > 100 cmi

Thick /30.100 Cml

Medium .10.30 cml

7_7=^Thin 1 70 cml

=7.7—^Laminated l< 1 cm,

Gram types

• Peloia

• Ooid

O Moat:last

• Pisolith oncolite

Trilobite

Brachiopod

Skeletal algae

Algal soomatolite

6^fossil undifferentiated

Record 1980/75,

Sedimentary structures

Lamination

Cross- lamination

Cross-bedding

Slumped bedding

• /•\-^Wavy bedding

<=>^Lenticular bedding

Flase, bedding

Fenestrae

Ripple symmetrical

Ripple asymmetrical

--\/—^Desiccation cracks

Pull-apart. synaeresis cracks

▪ Bioturbation. burrows

Scour channels

AUS ilii3l

•

•

•
Appendix IE Symbols used on stratigraphic sections
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) It ye/ Lsr; It gy f frond of pet Gros!, 0, gy 00/ closl C / -3crnoloths of GrnSt_7
Grnst of x/

it 9Y (Ye') vl- f oel Crndd irre93 6r05t/Mc/s1 • con- 2/ 2/

L 2 70
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v/ bull gy co/c Do/, vl sd /om, piano, to undu/ose /orn,olgo/ 8ndst mot 7 of xi; fisS fri?

•
e ?^in1/0/17ot rot, gy micrite CMds" 7.3 8 0 ye/ one Lst, biorrbtr, 00h 8 of xl,

9y/ ,sut
9Y 00/, Ls4 1- m pe/ Cirreg clumpJ6rnst/Mdst-'0.01 - 01 3 1

it poe gy of - 4 Pe/ drool, /cm sed unils
11 ye/ Ors tot of

v /I gy oph,Ls/ CI^pe/ Grnst/Mdsti , opt' -of x/
▪ Inouye rd/brn Lot (of Grns/ 78 Mds/ 7.3 td^grnl pe/ Cirreg clum9260n5t

of of

• v It gy f -c pa/ Cilreg clump) GrnS/

PP
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. V0

yel ppyf-rn a/11000g sausage) p01- cbl closl Cloths.) Graf

It SI / Pel clost (5 -20 rnm rn latalarnst,Xbdd 5-12 Cm, PidirectiOna1
from W and E, intbdcl 1(m/pel Grnst

Intl 2-100e' /I gy of 8 I pel Grnst 8 ye/ so/,, cmpcin ? iam,Piotreitn?: soln cmporn
pplanO '2 tone' It gy micrilic of pa/ Grnst 8 ye/ and Idol 71 Lot, discts /saes. - of^soth cmpcfn

• 9/0 o,C,PC of pel 6,-not e mtbdcf I-In pa/ Oast Crndd te lot/to Mdst 8 of 6rnst2 Graf

arn of oil 6,-not 2^of of
, g,^pir [.rreg ciump.) GrnSt
•, fel closI( /-3^faMsl, I-m pa/ Grnst flat obi, erosional Paso/ contact

''/I0o, d Ye/ Prn 1001) L V 8 an dol Col Cot. Graf in parr 8 Mdst PJ, microunconfs of xi

• oh gy of pe/ Graf, (lama') of roll
,• ye/ V , De/ Grnsr v1(011
, It 9y f- cc pe/ C irreg clump.) Graf

r rr gy^ye undula• olgol finder mot of Graf a Mds , )

go 8 coo' f-c pal C^clumps] Grnst/Mdst, pass roc reaarking or Protrorn Doh -of V

gy rn-c oil C irreg clumps2closI CI-4 orn 'odd of Grnsr 8 Mat Iola) Grnst,flor 901

gy 8 yel 0 lama' undulate alga/ endst mot

pplomd/Pdd I, mcsuoe Lot 8 it gy micrite Cot Grnst 8 ma Mdst 22: of 1/^ o
m purple sn^micrite C meat 2, I terspy lost, obd^Colo 'aid rebels, bo1 /^9 , : of .1,

helregong bndg

• rh,crlIs (Mast?] 7 In irreg yel lom f larnd 0/901 8ndst, gently COnoex 2-/0 cm columns,discIs
lateral outcrop Suggests domed leoherms

• .ntlomcf vIt orn (dol 7) Lst 8 It gy micrite 1Mdst 22,10c boudinage: aph a of at; sole, cradn 7^ 9

or^9y micfifIC L 3/ C Mdst.1, torsi, (blind); 8.0.2
^ 350

p yel corn (doll Lot, c^- f a/

(Intl) or gy 0, pe/ , rib/ Oast Crndd of Grns1.76rnst 8 Prep mll dpi? Lot,- CPc4st 72

It 91 Lot (of Grnst 21 8 corn Mast 2, (rntl 1,0hotrbtn ? of rl
orn gy^oel, Oast C I-5 cm o tt algal Mcist laths./ 6,-oil, 'lot to (randorn)orrantation ,o1

• laird It 9y 8 onr plonol olgol 8ncist mat, In preg^loc 2m chonalCloSICo Is I -8cm
ialhs.7 Graf; la in/Odd--cut 8 fill 1-c peg Grnst/Mds1

It ye-go of- 0 pe/^IT, or gy of pe/ Graf of -1 xi, fiss

It gy^em oel (lost

I l0m0 /0 ye/ gy planar algal ends, mat Cof Gra/ 8 Mdst 2 3,preg I Cok fenesrroe of xl; fiss;
so/n Cmoctn

It oy f-or pe/ (rods' s/ irreg2 Grnsr, /oc c pe/

•- 6 7

E

E

▪ It orn a go I-c pa/ C preg rnde-SousogeJ6rnst, Xp^
o f -f

5-8cm from 4'; ,n/Odd It pri; (/fGrist.

r II gy f-rn pal (irreg rods' clump:16,7st

V int/and It gy micritic of pa1(sk/f/) Gong' 8 prok Idol) Itelt0 Lap CMdst ?), microunconft,greld
, -2 cm units, Xlamd 3Cm;v1,1

intlomd '2 -tone' It gy of pal Graf 8 ye/ Lot; intbds m pal ghost Graf, XPcfd: of, f

v It gy opt, f-c pet Cirreg clumps) Grnst/Mdsr

v If 9, cfph Lot, f -rm pal ghost Graf /Mdsr

ft py Lst,f-m pe/ Graf in port CGrrost /MdSIJ:aph a of-f al, Co/c aph (Viss) - (VugS)

(90E12) F53/Al2/22
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I, ye. of-f pa/ Cons!, IiOrnd)

/1 Ion gy m - c oel (wag rndd clumps) Grort; m ye1 tam Lot, pe/ cleat C5 -/Ornrn /aths_7
Grnst.y1 1 of

Intlomd it gy mrcri11c LOP(of Gonst

in ye/ Orn (do!^Lot of-f sit

rn- dr ye/ brn LOP^u/c c ol patches

^ // gy m Pe/ C wag 'odd clumps.] Gros! 11r/1 8 /or fibrous^vrt/

ft ye/ brn Idol , of 6rnst 7 e #7tods r",-c psi Crrreg clumps) Grnst of-1 of

   

^ 1r gy 1 p#1 Cons! 8 opn Grnst^MO's! 7 00/7 8 1 01
Fr ye/ of -I 8(m) pa/ Grnst, (Mend) / r/ •

•

355

TR•CE

• 1ST,"

- It olo gy teak, llornc/1 inICIIre Cot' Gras! '28 It gy aph *Met 7 oph a of of

• gy orn Ls ,^of-- I xi

, • gy r-c oel nreg mad 2 Coast

 

COve , OuS

• ,- C De/ C frreg rnda clumps_70-nst/Mdst of of, Style ye/ Mm Cc, 151

dr, do, 7 1 Cot : I of

0 It gy^pal C/rreg Mud clurnps_7 Grnst/Mdst, /oc cut 8 Ird 7Cc1 153
^ •

,r ye/ 8 gy fmcr.re C vI Cons! 73 a Ales!, lomd of r/^ • 2

- '75

    

• - 'TO v It go °on Ct Grasp. P2 of of

O gy 8 orn stylo nod /Oddbrid Lst Cf Coast m part _7 oph- of ii
ye/ 3 gy^pa' C,00ag 'add -sausoge3 Coast v1-I toll

P

(o )
•

•
. gy con fm oft/ C irreg c/umps.7Grnst/Mds1;mnr bds planar a/go/ Pads! mot 7

't aro (da/7) Lot of of ; Sty/^c Do/ 01; hiisegong weoth

/0 pr_st (of-I Gras! ?2 8 v It gy rn -c pal irreg ciumps.3 Gone!, c Mind: of r/
/0 boo (80/ 1(5!, /cord: I si^•
v it gy oph of -1 8 I- cc ps//clostCirreg clump.7 Gray' /(Mdel.4 cut 8 fill
it bon (do/1 Lst,c (lomd)' I of

•• gy son m • vc pal CIrr•9 clump) Cons', c lomd: c Do/
ft go 1-c pa/ C /rr•g clumpl Cons/

▪ It 9y orn lomd vf pal Coast, Xlomd

^

L.^v^gy m • c pe/ Cirreg clumpJ &net: of (oil; Sty/o edg

^- r -^ It gy son I-vc pa/ (/frog clumps] Grnst, /-2^'mils

Intlornd tf gy of Coast, NOV boudins 8 ye/ (do/1 Lot; planar olgo/ Pads! mot,Ienestroe

gy Lot C f-rn 6,111 22 , stylo Oam/P 1.1 of•
^ It gy (poll of-f pe/ Cons! C Mfbdd m - goal pa/ Cirreg ciumo3 Grnst

ye/ orn 1-11, Oa/ (tooap 'nod, mod srld Grnst, C 00md) of lob)

s I^roma' c.f.', Don (do/1 of per Coast C of sd lam, Xlomd 3cm 10ir ong/e from W

•^•

yei 1-m pal Cirreg rndc1_7 Grnst,mtbds m-vc pa/ Grnst, c barns' base
ye/ Ors, do./ Lst, lama^.r/
corn of-m Re/ Gros!, c lama'
If ye/ (doll Lot, Gros!, Xlamd-X0dd 3-10 cm sets from W
it gy corn irreg planar /oigo/ 8nds, mat, irreg olonor fenestroe
^ go (I)- vc pe/ C ,rro9 clump.] 9,-not

vl-1 pe/ Gras!, Xlomd acm planar steep

ft con, m-c a vc - grn/ pa/ Crndd clump.7 Grnst, 5-10 mm units

mreg mil styl a nod / Odd v It gy aph tr-c pa/ Careg mud clump] Gmer/Mdsl ye/ do/
Lot e c-or MomP SI. of of

D Yet f-n, Pe/ Crnd5-sousage.7 Coast 8 5-8 cm lobes rn-vs pal drnor,1-3 cm Ode units

L it ye/ m-c oel (,000q rno'd clumps por srict.7 Coast 8 Intbdc/ m-grn/ psi 6,-not

p

ORO

005

11 ye/ brn do/ Lot f

it Son (do/1 Lot : I of, Cole filled smg Vugs^Vns

mt/ corn ye/ m -goal pe/ Cirreg clump] colas/ C2-5 cm ,odd loth I pa/ Grnst.7 Coast
11 ye/ bra I-m pa/ Coords ?,we// mdd srtd.7 Gras!, Xlamd 3-5 Cm

It bon 1-goal pal clump^Crndd 8 sausage Clumps] Grnst,mod sold; elomd 2-5cm ploner

(10012) F55/412/22
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,htlomd 11 gy el 8 pel Groat 8 lel Aldst 7, mnr alga/ Bhdet 7 in/do's /lm
/I 9y 1,777 (0) pe/ C„reg clumps 3 Grn$I
mll /1 gy 8 ye/ Mlbeel 1 - 771, rn 8 re pe/ Cirreg rridcl clump.] Genet

Pr mrodd '21one' II gy^(ul Grnst 239 orn Idol?) Lot^el, soln cmpcfn

” 0/17 gy Pro (lamd el pe/ 6r05t^„

17 gy m 00/ C1,09 5019i /1700 C/L1777703 G11751

Ye/ - Crm (do/ ) Lst I 211

/I 07 9y pel C^'Odd 3 Gm751
/ntlomd ye/ (60/ 7) Ards, 8 It gy^psi &net, planar lamd olgo/ 8ndst mot
yel - 0 ,17 Idol) pel Grnsl ,(tomd) 1 r/
ye/ •cro, co/c Do/ . I 2/

Ye - 020 (60121 • Pel Gems/ , (10n1)71 gy^poi Grnst 1„
gy 071CrtI,C I pel G17731 2 el r/, „leg yel slylo /orn
gy I, m pal Grnst, mod Srld

-^• inflame „ gy et psi Grns1 8 ye/ 601 ? Mdst,algoi andel gently censer unt.rchd,„ domed

a 79 1''00,, rfeY -c;71-7 6GrTi fyer
^ /0 cm btostrome
s/ do/ L„ ClAdst 7 .7^r 

f^,r) ye/ Orn 60/ f-rn 991 Grns1,1 ad (lam) 1.-m

or ye/ Pro do/ 1 oe/ Coold ?-7 Ornsd , Xlornd 3-5 cm

77 9,2 mic„fic I psi Gros/^ri
gy 1-m pe/ ( „leg clumps1 Grnst^Ir/)

mt/o/nd 8 Pdcl ye/ s/ do/ Lot C 41dstJ, it gy micrilic^pe/ Gras,' 8 1 ad f-rn psi c/os/
77* gy I pe/ Gras,' I 0/^ 6,031, 17177/ olgal Oindmg

,htodcl 10 ye/ Pro 51 do/ Ls/ ,I1 gy m-vc pet C irreg clumps1Grns1 8 m-c pal 01 closl
/ a rn pe/ Grnst, „rep 517/0 -Oreccatd ye/^do/ Lst /am^ Pckst f
241 - C/M s/ do/ 1-tn pe/ Gras! 1 2/

„,t/ornd^gy I Gras! 8 crm Idol) Mdst,undu/oss lac pustular 0/90/ andst mot,planor fens/roe,
"Warne /Pdd per/ c/os1 &hal

071/0m0 (2 tone) It gy47 1 - / pe/ Grnst a ye/ s/ do/ Ls1, „nog /ornd
lf^/7 p/ pe/ Crndd clump7 6e0s1,10c f (sof)

gy m pet Crnc/d clumps...7 6rns1^00

II yel-orn Lit (lomd) el 0/ , Mn dendr„es

         

gy 77 - leC Re/ C Mreg clomps _7 Gros/  loc VP r/

ft gy m Pe/ Crnad clumps] Grns1, SI„rep nods

-90

 

rEINIMAMMIIIR

       

„11/oind '2 /one'If gy Ls1 C vf^Grns1J 8 m ye/ sl do/ 7 Ls1; /nibs^pal cleft C 1-3 cm
Aldst loths,7 Groat : f xl

it 97 1- m Pe/ Cooid 7,7 Gras!, mod „to'

It 92 - 14 / 1( lonld) Lst C of Grns17. 7. 1 r/
o It gy 1-m pe/ Cooid 7_7 Gras/, wen rndd, mod srtd

el /omd^gy^CGInsl 73 8 ye/ Afdst .2 ,undulose^algal I3ndsl mol
gy yl -1 pal Grnst: I 2/

e 17 62 - yri/ M - C Os/ Cirreg, par washed clumps 3 Groot

m ye/ - Prn P Lot 71 la

gy -ye/ 07 - 2c pe/ CV irreg -par rndd J Gros/ ,por srld

inrodo 177 yet vf-f(m)scl.f-c pel,m ooid,c-CC Clot, PCkst rbireadal Sd, well road m sd,Xlamd
2-3 cm.7 ;1 „ Lot, /1 gy I-m a^pe/ Cirreg clumpJGrnsl, RD/ cies! Grnst

a OT VC

/I 9y oph 01--Prit7e9 mad-wispy mud Clump ye/ Gmst/Mds , Yr .1
Co/gal L5I; 11,2017700111/0 oat Gfrvonela Gras!,^SP121-7

/9' gy pod m-c 8 1-m pet/ 00101^Xbdc/

gy oph m-c „reg mud clump pe/ &net/Aids, 8 /1-0'T gy rf pe/ Grnst ; „rug tosa/ Centoct
Colgo/ JLst; thrombolihc 1-c Pel Girvonella Grnst, mrcrile knottly filamentous misfire 8 spar

(II of 12) F 53/Al2/22
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ye^• of 1! gy (one) M-c eel m-c cold 9,-not, c-cc ./1 ports, vl sd lom rn base/ 6m, X/omd 4-6cm^p 0 95 . ?
trough, Xtvdcf 10-25 cm planar, Oasts P

vf^- (CI Pei, c- vc c/ost ,^foO/d)6rnst^ (0);--..5.0

Hes

-*0

It gy^pel Grnst wilt ofsd lam, Xlomd (2-4 cm festoon trough; lenses /intbds f-rn
(sd), f-rn pel,rn ooid 6rnst,X0dd /0cm piano,

slt 'f-f pet Grnst

art/ornd rntrnt/ It gy f pal Grnst ,orn s/ do/ 2 Lit 8 mnt It o/v gy micrits (Mdst PI Plotrbtd,
Moses (2m /0 cm J II gy f-c pel,clost C3 -6 mm2 01n5t,

Xbdc/C10-15cm plonor.7,somplf
(1- m psi pb/ dos, 6rhst )

▪ mnomd-infmt/ '2-tone . vf- I pe/ Grno 8 mnr ye/ Si do/ P Lot

LAT/RA

100 e

0

03 

F-35

0

30

-20

It gy of pel Grnst

gy to ^pal irreg rodd2,(clos1)6rnst^ p0

/n1Odd to In/re/I m g)' I eel 6rnst 2 a orn s/ clo/ f Ls!, blotrbtn,tubcdor oh Co/c fidec/ off/
AfzI/ burrows

000

tn dytbdo to inhnt/ n, fy^LSICGII151?1■9 arc do/Ls? mop Mdsf patches; OloIrbtn 8 soln^p^lg.....
^crnpcln of ofiginolly rhIbcId sequence. vf-f^

000

S c it gy talc of Sot, friable Per, mc • IStili0/

-Io

(p)(1Q,),
,h1

mt/ It a m qy 5/rvoneflo L$/ fhombaifiC of-f pet sA-11/ Watsf,Grnst 8 spor.7,Mges/?8iosfrome
to bdd to top • of^,^Style bad

poorly outcropp”eg colc Sits)

•

• Record 1980/75
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ad/ If 33 , (.4 go) on. [ne LI' all C.a..? I^ losh4

3.3 4 sea be AI' of worry&^•120 eda.140,.t44? AI

• pol 34.0, IA& Oast^pr./^?• VA

V.^poel 34.0 magosha Laf,

II 33^pod^a al
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615 -

425 -

6

V. 33^(Io) kida^./ ./; a.6 f Cak 44s

^.1 -• P■il^4V,k, rt 4 If/30,14.•••••/,'Ir^aiy.' 22:21 sk

s 33

•

^....ha ,f-/ 0.2 34.11^;^(el)

• 1.44.1 *6/^•ra.4^ 11....0/ '24,J s ao • .ot

• aar/ Awed^*Hi^o.i*/***** /4.

• oh, „^ Waist , /saw/^41•••42^I^ P

• 33 ‘,.. ad.^ •I kJ 22 a.k.a.., a... ' 32'• •^.

" r^ (,) ,^Co.
▪ •^1-40.1, •^4.1.41/ .11-1- .1

."/ M 33 , ad,. 33 , ••• (**)I•a, Usk.. • Gas/ • .^y(., .4 (p)

• /4 j^4.0^(xi)^ 0

a.*^35 ..1., 33 (a.a)f.e^' • (Lha.4),^ 0

p .b..,Cs,^ wt.(^(a...: 447 /
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