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[ 2 Introduction.

The areas examined during the preparation of this paper are
included in the “undreds of Encounter Bay and Goolwa (County of
Hindmarsh).

The author wishes to point out that the conclusions and results
set out in the paper are by no means exhaustive but are more of a gen-
eral character and if they should serve as a reliable basis for any
future more detalled work in the area the aims of the paper will be
fulfilled.

The rocks of—the arsa. are of widely differing types and ages
ranging from the beginning of geclogical history tc the present day.

A summary of the geological succession as present in this area is set

out beléw.

ARCHAEOZOIC.

Igneous and sedimentary complex located in Northern and Central
Ranges between Myponga Valley and line from Grey Spur to Edinbureh
Swamp (unknown thickness).

PROTEROZOIC. ---Unconformity----
o Al

Sedimentary successicn forming Northern & Central,east of line
from Yrey Spur to #dinburgh Swamp and extending to Yurrency Creek in

the Central #ange. Includes roches moutonn@es (Crozier™, Hill, Stone

111, Adair Hi11) and thae outcrop on ¥idileton Beach (considerable
thickness).
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EARLY PALAEQZOIC IGNEOUS ACTIVITY.

Granites of Hosetta MWead, Sranite lsland, etc., Pt. #iliot of

probably late Cambrian age.

——-Unconformity---

Fluvio-glacials and tilliee of Inman and Hindmarsh Valleys and
the coastal areas east of Rosetta Head.
--=Unconformity---
MIOCENE.
Polyzoal limestone of the Upper Hindmarsh Valley.

PLEISTOCENE — RECENT.

Shell-bed near "The Gap", consolidated sand-dunes from Pt. Elliot

to Yoolwa, washouts of Hayborough and later dunes.



GEOLOGICAL RLCONBAIISANLE OF PN OF Tl HONDREDS €F
OF ENCODNTER PAY. & GOOLWA

The#general rerlogical featuresz of much »f %his area have bheen
touched upon by Howenin®™ ans tne zame avtaor has eiven an account
in considerabls cetail of the Late-Pelacezolce rlacisl Fentnres
there ¢ wsll 1llustratecd. There are several prhlicaticns relatins
to the lenecus intrusions eof the neilehbourhood of Zncounter Tay,
chiefamt of which is that by WK Prowme

The oblect of ths present undertakine haz beern te comnlote
1 general geclorlcal examinstlon cf ths reeion with snecinl sop-rd
for the protlem of the continuiiy of the sedimentary Fformation

canglame-:ah

k2sed on the Grey Zpurdand extending to the sguth-225% in scmewhat

broken outcreops te the connd.

2. THE DEOADER PHYSIOGHAFHIC F ATU

For tihe most part the sres dealt wita is » deeply diﬁecte

uplifted block, the southern wxtension of the core cof the B, Lofty

™k

Hanges. Hlevated blocks of the older, sore resistint rccks exhibit

2 marked accordance of summit level over wids areas, This sneient
peneplain pred=tes the Middls-Pliocens for it is senerally sccepted
that at that »2arly gerlod of Xosclusksn orcoseny i% wa: unlifted partly
or =nolly te it: presens level. The altitude of this wolift 1s
indic~ted by the heirhts of the feollowing anre =levated points alone

the rides lines oScrub mountihmg¢-, cpring Hount 155€ £, Mt, Cone /36s

St ! paE=Tin
“meh of the clder pencplained surface 1 new desply ercdad,

most merkedly 1in areas czccuples iy comparatively zoft Lito~Palnenzeic

glacinl and Tluvioplacizl Fermitions wné by Tertiiry sandz and

limestonss. iowehin was the first to draw attention te the “act

tast the late-Palsgozele glicial beds cccupy deap valleys cut by

former rlacier: in ths Preessbrian te Combrian hasemant ferm-tion

an¢ thnt denudation since tne 'lock wplift in late-Pliceen: #1ae is

"apldly removing the younger =zcfter sedim:nt:z anc re-expeeine the



the old Cirbo-Permlan glaciz:l teopegrapiy. The Inmen Valley 1z a

classical exanple of this prccess.
But the clc glseial foramations 2re not reztricted tc “ormer
deep rlacial valleys cut in the older rccks for local patchos nrs
to he found here an¢ there on th: surfsce cf the =levated aeneplnin,
The glaclally carved valleys walch waers orieinally choked wizh
t111lita and fluvio-glacial sands and clays a2re slewly heins re-
opened 2nd the tovograpay is eradually asprreachine that which existed
befors zediments filled and obliterated the deep rlacier-cut trenches

of the late-Palaesozoic,

yoek
nnan Valley 43 such  featurs., Thers thelfloor of ths oriecina?

valley, 22k, polished and striated wiers freshly oz-
posed, was oririnally entomie! benssth more than 200N feet ~f rlzeln]
sediments of whlch quite 1200 feet has already been removes ng as
proved by the Eack Yalley hore, » further 975 feet still rcmains in
that loeality,. .

It 1z supggested that prior to/ﬂiddle-!iccene times these rlaciel
valley fillines had n2lready suvifered scme degresz of denudation,
permittins the sntry of tihe sea wien the latter invaded fustraliata
southern shores. Thus nay be =ccounted the presence »f Riocenas narine
limestone in the wvpper Hindmarsn Valley =nd in liypenea ¥=21ley.

The =affect of post-‘f&osﬁuskan erosion a2as been %c¢ develon three
belts of slevated country, respectively ths Northern, Centpral and
Const fanees =eparated by the depressed resion: of the Inmar and
Upper Hindmarsh. These hirnlands sre assenti lly constitnted of

anclent zediment:z nd irnecus contrituvtions.

The Coastal Range.

This extends unbroken %o the west Irom hosetts Head where 1t
i1s truncated by the Inman V=21llsy walch resches the sea at fncounter
Bay. WKiere Proterozoic sediments sre intrvded hy early Palaeczoic
granite g at Hosetts Head. Te the sast of Licsetta Head, nec further
outcropsz of the Proterozeic sediments have been located ~lens the

sea~-front with the exception of the laminated beds af ¥Yiddleten Feache



The Central Range,
This {57210, an east-west directed ranse sxtendine east=ard

from Yyponga Valley near Yankalilla seross the area herein under
consideration.

The 6lder-Precambrian (Barossian) core, fres which thz 1ater
sediments were derived, is extensively develoned towards ths western
1imits of cur arvea ferming fer scme distanes the easteyn fl-nk of
tae Yyponga Valley. From taers it sxtends to « line from Grey
Spur (Inman Valley) to the souih-west corner of the Zdinburen
Swamp in the Upper dindmarsn Valley. Alcong this line ta= overlving
basal conrlomerste ,dipping te itie sast berlns tha Proterozoic seoncnes
The scouthern margin of thiz Central iHangs runs te ¥t. hillﬁ and
Peera1illa H1i1lls, whers 1t bends to ths south parallel %c the Hind-
marsh flver snd the main Adelaids racd. At Brown 111 the trend is
again easterly =nd 1t follews ths coast, distant 2bout one milg,
as far ns ¥iddleton, thereafier divereine further from thes censt,

This hienland reecion 12 notable esrecially =lonrs tha scutherly
face on szccount of i%s remariably sbrupt rise from the flaoer of
Inman Valley. For example, it rizes Trom the floor o7 the v-lley at
about 30 feet sbove sea-level to Ercwm 111 (831 feet) in a wory
shert norizontal distance (ses section bhelow). Kt other nlsces +he
rise iz even more remarkable. These festnres and others such 2s
trunc2tion of the ranges and rounded contours asz at ¥+t, BEilly,
Peeralilla iillls, frown Hill, dosetta iead, etc., 2re all typical
features of glaclally carve:! tonosraphy.

Northern Range.

Thiz hirshlané resion extends parallel te the Central fange
alons the northern side of the Upper dindmarsa ¥=2lley »nd reashes
1tz maximum heleht at Mt. Cone (1361 feet). As indicated on Lhe
accompanyine map, tha [arcssian complex supporting uniformly stunted
vegetation extends as far as the niddle of section F wiere it 4=
overlaln hy ccnrlomerates and grits formins the base o *he overlying
Proterozolc formation. Here the exposurs of Proterozoic msedimants

is not very extensive for, tc tne cast, it soon passes enesath



=l -

Carbe~Permian sl=cial sedimentz. The !unction “astween the earlier
and later Precsmbrian form=tions In this loecality waz first satah-

11shed hy Professor Mawson in 1239, as then havine graced that

Pwesonal communication.

fhorizon intermittantly from Elackiellows Creek nsar Mg, Eapnificent

to the neighbouricod of Mt. %ood Cone.

Throughout the paper E.P. = lundred of Incounter Eay

and G = Hundred of Goolwa,



Ve

3. QLDEZ PHUCAMBHIANS FALOSSIAN COMPLE,

focks of this n~ge are located in ths Central =snd Jorthern Hane:
gitueated te the west oY the Proterozoic basal conelomerats. They
extend tarouch from the Inman Valley te the ¥yoponrs Valley. The
rocks represented inclvde a diverss range of artnojg;d para-gnel ssesz
and schists. Hear the Yankalills cemetry thers i: Tocated m aplde .
otised leneous maems (related tc SHae well knewm cecurrence =t Honeatem,
Basic %yves, wnen present, ere in the form of narrev sm-hibelitized ;
dykez.

Thus Par no mineral deposit of proved economic vzlue has yet baen
found within this complex. However, rutile and cearse wica have heen

worked on zection 60 Hypones, snd near ths summit of Mt, Bone(in an

P /ivye baJr of fésn 'f“"""';\
M-?yneh fe ssas rcd
aned  smelfed Iac.allii.

attempt te oroduce pig irom.

cxyp 92

4o PROTEROZOIC SEDIMENTC.
Outcrops of sedimentary rocks of tals period occupy lnree sraess
mainly in the hirher country tut 2 few inliers appearine from beneath

aéprf.sbfd
later glacial sediments are tc bs found in theX}ewer valley recicne

and coastal<é£gz;1 At the base of the succession these rocks bear}&g;ﬂ
relationship to the ¥t. Magnificent Series (Yawson (2)} Simil-rly,

when llowance is zade [for their scmewnat metamorvhosec condition,
their craracter and sequential arraneement surrests tr2t the series

may be comparable te the lower divisions of the Ade’ﬂiée feries =g
studied near Adelaide, ??lp.::;:!a:ce@aéw mades Tor *he fact that k‘é:;';—-?
sediments were oriainaﬁiz deposited some’ con%iderable ﬁfs;__gg rom

thes area of deposition eof neacer Adelaide.

Subsequent to deposition, they were invelved in erest meuntain
buildine processes (probably of Cambre-Ordovician age) during walch
it is presumed the granits magma o~ %ne Zncounter fzﬁsd§§§§?3§?° Thus
these 0ld sediments are widely affected by a measure of metamorphism,
At the eranite contacts thermal metamorphism reaches 2 hirh errade
(cordierite schists of Hosetta Head) but falls off rapidly ot a dis-
tance tc the blotite and chlorite g¢rade. These l-tter types are very

extensive and with them are asscciated numercus aguartz veins,



Structurally these Proterozoic sediments sre eenerally consi
tent (with some outstandine sxceptions) and ths strize =nd €ip vary
but 1ittle over large areas, At the base of the series where examised
the dip &fproxtimates to 65CL and as the serles 13z nscended a eradual
increase is to be noted until the beds flankine the "ncmarsh alley
stand 2t an angls of BOOE. Twe =reas have suffered under aarth @ove-
ments, namely, a strip helow Brown Hill and = fucther srea neay
Middleton. These will be discussed later.

The Proterczolc Zequencs.

For information rerardins dips and strikes censult ths aceem—
nanyins mans,

1. Zhe Basal feds. These rest with violent unconformity ¢n the yunder-
lyins Barossian Complexz. The most strikine outerop is the brld “orm-
ation of tine Grey Spur abutting the Inman Valley in ihe north-east
corner of cection 361 (E.B.) (Plate 1. no.1). Tae fouterop tiaen
passes across the Grey Spur Creelt wiich enters the valley 4dust east
of the Grey d&ovur.

The section exposed at the drey Spur Creek 1is as fallawss-

45 feet - coarse conglomerate wita large pebbles usually notably
flattened snd eloneated in = pebbly base with hands of
detrit=1 ilmenite.

60 feet ~ coarss erit, with !lmenite bands.

40 feet - fine conglomerats.

45 feet

erit, handed.
3n2 feet - dark areniceous zlaty rock.
315 feet - darc guartzite brineine tne =zection %o f=aen Creek,

The outerop of these basal erits s=nd conelomerates was traced for
some cistance tarourh Mf= saoction R4 (Z.B.), throuen ths south-west
corner of 93 and cutting the ridge road nesr tae nerth-wost corner of
section 94 (4.B.) 235 shown on the map. The ouicrop was then traced
doma 2 Iributary inte the creek wnicn flows threoueh sections 5¢ and
57 (E.B.) to the Edinburgh Swamp. Tuz basal bed crossss ghis ereek
where it passes throush the houndary fence hetween section: 57 and

52 (E.B.) to be lost in tae walley,

Thickness and strike throughout the paper are the true valuesa



IT the basal bed continued on the same sirike in the hilly
country on tas opposlte side of the valley 1t should pass Hhrough
section 51 (E.B.,} 1I% 1s, however, loeatsd in 2 %4ributary -n ths
western slde cof the main creek velley r"nﬁlﬂ? B~& throuch F snd
meeting the vailey zdjacent Lo FaenSbroolr Lstatse. ﬂglﬁhg cu% Lhe
pcssiﬁility of foldding, ﬁ_ﬁtné; of thg map revesls s aoticeahle
c¢isplacement of thesbad in sressing Lha Upper Hindmarsh Ya'ley. This
could he cxplained by a dip fault with o Jdlszplacement of slishtly
over 1% miles or possibly alas by = swing in éirection of the strike
hidden beneat!: the upper Hindmarsi Valley filling. 1In section F
(E.B.) the change from %ae Barossizn rocks %o %he Proterozoic sedi-
ments 1s particulsrly well marked Dy 2n 2brupt chisnga In the type
vegetation (Plsts 1 20.2) and this break ean he seen zoms Aistence
fros tias sectual outer~p. In this ares the vegetation tvpe:s were:-

{a) rrowing on the bellt of Earossian rock cutcrops-

Guczlyprus cosmoRpaylla, Eanizsia warginata, lsopogon cerato-

ppylius, Gpacris Impressc, Casparina stricta, Zantharriboea, =nd Hakea,

(b) growing on the Puoterozcic Form=tion:-

fucalyptus chligua, =“nd an undergrowil of siarube, anuw7 wheele
(laaeta ’MT ifolie’ s E‘rvamrnmﬁ- ¢ _ |
1 ng 8 = fres 21 e anrasts -

goear B niLe

Wil es

a seciments anhd ths

Tanz break 1n'vegetation wien passing from cne series to tne nthex
g often sc sharp that it conflorms absolusely &a %the strike 1ine of
the Proterozolc fermation at its junction with the underiyine Har-
osaisn complex.

2. Interbedded ¢vartzives, payllites, slates.

Hers tae arglillaceous typss are slaty and even pnyllitie, bhut
usunily somewhat furtner metamorphosed to n hornfelsic atate in

wailch Pine mica 1 notably developad./ A group of such 6éd:mmﬁ

gradez from the coasme basal conglomerates and prits. The s

rhickness of thiz zection of the formeticn whers sxamined %o fhe gast

g

of the Grey Sour is 1457 feet. - Througnout this bslt, tae airiks |

eonstant, varying but litile lrow ¥359E; the ¢ip is to the cast,



varying between 55° and 65°.

The zffect of the moder-te deegree o7 metamornhism %o shich these
rocks nave been subjectad is te Impose on tham 2 mere gniform appear-
ance zmagking their fundamental differences. WFurthermore, their charact-
eristics sugpest that thay a1l bhelonr to = continuous shase of sedim-
entaticn. Type: Included iIn thig group 2re 211 rather dark in colour
owine t¢ bthe develcopmen! oI secongsry hictite.

In ihe north-west corner of section 96 (E.B.), Deep Creek divides.
There the northerly branch, after extending for a2 short distance,
swings abruptly back =2long the strike of %the rock formation. The
explanation is the existence in the series of 2 bed of marble which 4§
appears =@t this horizon. The rock chanpes from a darlt phyllite to 2
nhase with interbeided calclits, then %o 2 erey marble which in turn
gradually becomes meore sandy wntil of the nature of 2 caleareous sand-
spene and ultimately tec 2 ccarse guartzite waich Forms tne hish eésterly
bank of the creek.

The marbls is = grey medium eroined rock with bande of more ceosrse~
ly crystailine calecits =2nd it wenthere in suech 2 characteristic fashion
that 1t is rendily identified.

#icerrscoplically it_iﬁ enmpecay alanst entirely of clear caleite
rangine uo So J.7mm,. i%;;:;: <mall zrainé of detrital gvartz (maximum
erainsize 0.353m.) sre scattered inroughout ths rock. In adéition 2
few small crystals of pyrite and rarely flakes of wuscovite sre present.

The sandy phase i: 2 harder, finep-gralined rock, richer in smsll
cryssels of syrite. In 1t, the calelte crcundmass contains numerous
rounded quartz grains averaging 2.2@mm. and with 5 maximmm of 0.6mm. WS-

dismebey
z;brecs; occasional fragments of Tresi 21lbhitic plagioclase 2re present.

Chemical tests shows thls marble tc contaln inappreciable guan-
tities of magnesium., It i& thersfore in that resnect dissimilar o
the dolomite marbles of Howchin's lower Adelaide feries.

“wing tc ths roushnezs of the country =2n7 the shsenes of ruterons
the marble was no% traced alonr ths shels outerop and on the map the

broken line indicatze the inferred pesition.



4. _Alternating White Cuartzites and Phyllites,

This succession of sedimgnts overlies tns marble. It was examined
along A section line along that branch of Deer Creekr vhich enters “rom
the sast through section 96 (E.P”.). Ths sequence is 23 followse-

6 feet - gaccharoidal gnartzite.
108 feet - phyllitic slatwu.

21 feet - cense white guartzite.

66 feet - ohyilitic slate.

54 feet - white quartzite with micacecus lamin=a,

267 fect - phyllite.
9 feet - white quartzite.
648 feet - chyllite.

30 feat - white guartzite.

For some distance ;i::éwtais horizon the outcrops were koo noor
for detalled investipation, but appesred %c he 2n altzrnating snecession
of gquartzites and argillites, leadins to the next notabls outerop, the
White Quartzites,

5. The Thite Cuartzitez,

These constitute the back hone of Inman Hill (907 feet) and Strang-
way H111 and Soring Mount (1365 feeh), the hichest point in the Proter-
ozolc series of this area.

The strike of the main quartzite band i constant althenrh the din
appear: tc vary, especlally in $ha poree cut by tas Duck Hest Creek, west
of Inman Hill. This guartzite iz mainly = saccharcidal whits varlety,

Althousn tae outerops of thils wide band of gwartzites wers not act-
ually followed it iz known from 2 traverse made =eross the country +hat
large sress of sections A2, B and D (E.B.), ars covered hy 1ishter col-
oured quartgites, and it mdy be assumed that displacement owine e Teldine
or faulting on 2 large scale is neclieible.

Above the wide quartzite belt %tnere 1z 2 series of sreywacke silt-
stone hornfels ow cropping alonz the Hindmsrsh Hiver above the main falls,
At tas maln branch of the civer in section %515 (E.B.) tha eprest is Alvers.
ed by =2 massive crey+acke hcrnfels band and Fellows the strire Par ssme

distance.



East ol the Hindmarsn River, obuervation of tuc seduence nf out-

crops is affec ed by surfaca cover in the deern vallevs on rither =ide
of Mt, Billy. However, 1%t appears that the white guartzite ssories arad
continues =and Bt, Bllly consisgts antirely of wialte guarszite wisth a
steep dlp te the east. &imilarly the cutcrops of #sralilia Hi1ll ranre
from a cosrse white b'nded and ercss-bedded guartzite t- a ézrker ané
lesz (ure guartzite on the eastern side of the kill. Thers is n strone «
quartzite band running 2lons the edga »oF tnz valley hetween #%. Pilly
and Peeralilla [di1l. In section 267 {G) it outcrops between the creck
and thz rosd, striking R.34%E. and dipping at 89°Z, lers i1t iz a lieh®
coloured, feldspathlic aquartzits mita irresular 7ine dark bhandinr. A
further similar ounterop was examined whers ths road croszszes the huntred
beundary and in section 161 (8). Here th: striks anpasred &~ he 'H.549F,
and the din 709,

At thia stage outcrops on ths nortiern side o tne Unper dindmaren
Vzlley may be mentioned. 4&bove the bmorl heds Lhere ig 5 hreslk, without
outcrops, whiecir aealn appear on n ridse forming the western houndary of
sections 105; 106, 107 (E.R.}. There a ztronely develeped, 1isht-
celoured guartzite ouscropi, fellowed by a2 aard wiits perszistent hand
of fine-grained cuvartzits, walch strikes parslle)l Lo %18 Poad in Ract-
ions 125, 106, and 107 (E.B.}.

6. Upper_lempers of ths Series,

Qf particular intarest and eonstitutine quits a preblem in strveture

8l geclory is » atrip of countyy weot of Lrown H1ll, As sarwn om tha

4y o strong undisturbed band of hnornfels (strike N30CE, dip #00EY

4]

runas ‘rem the edge of the outerop in section 112 €. through sectiens 46,
124, 2414 (6) ete. Ths aille of sections 51 und 69 {G) have culerons
wnich ars ageln back %o the normal strucsure. The intervenire strin
wiich extends for =cme distance ¢ the north has besn strensivy Prlded
inls =n mlternatlins series of g@@&hins anticlines ans synelines Inst as
if they had been concertinered beiweer ths Ltwe undistvrred rRlcocks., The
structure of the =res is well 111lpsatrated in $he zhort steen crssk in

section 113 (G).

Heasurements wade in taw wain creer in section 119 (G) pave 2 piteh



of 40° tc the south-east while the cleavage direction remains constant

at N10O9%, The rocks concernsd aay be ceseribed as ouartz-biotite-
hornfels.

Ahove tne white quartzite of Peeralilla Hil]l, there is 2 monotonous
thick series of quartz-niotite hernfels, niyllites ang siltstones, The
next bed in the succesilon w»ith definite cnaracteristics is sxnnsed
in the large aquarry in tihe widdle of section 2314 (8), loeated on the
coastal zide of the range. Tae rock type is 2n arenaceous hesnded sed-
iment in which darkz an? 1igh? bands altewsate, thelr cclour =ccentvnated
by metamorphism. The lndividual bands are irreeular in thickness, seme
belngs narrow 2nd others much wider.

Snen microscerically sxaminec hiil@ reck nas tha fellewine ehnrae-
ters, The darker bkands =re the usnal 2bundani nhornfeisic typs, so
commog?fhia area, and are = finz prained aggr%gat& of bietits and gu=riz
#ith a few graing of yellowisi epldotaz. As the I.rnter bancds zre
approached Lne grain-size lncreases steadlly and the zmount of apidote
and its erain size increases until finally in the lient bands the rock
is simply =n =2eggregatec of coarse grained jquartz =nd yellow snidote.
Throughout the guartz grains tenc teo be 2ngular in shape. The lgkghher
epidotic bands represent former impurs caleareous hsnds in which =2lum-
ina was an abundant impurity. OUnder tihermal wesnamorniiism tns veactions
taking place resultec in the comolete sransformation inte apidets.

Other belts in tiae sama formation sncw well cdeveloned nuckerine of
the epidotic band: svidently nenzcontemporanecus f=1dime,

The only outcrep of older rock on ths sea front east of the blnf

£y
o

occurs ot diddleton Eeach and th

i
L%

» vype is tae evidetic handed rock
mentionzd above., Jowever, anervs %ns stribe ass chanced 2noveciably teo

r direcuionrear east-west waills tne dip ic variabls Wut ssnerally stespe.
The distancs aparts of the cultcerops is 1% =miles snd such =2 zudden chanee
in strike means th:zt eituer; or uncth, folding snd “aviting of scme
intensity has been st work, 2t & %iwms possibly conneczed wizh the in-
trusion of the granitei. Thougi mere extended, the cutcrop slone the
beach 15 essentlally similzr ¢ %that in the suarrve Une tand in the

series is of particular interest. ¥hi:z anartgitic bané has » number of



of apparent pebbles weatherins -~ut (see plate I no.3) and at a first
glance tney sugeested tillite. However, they 211 20pear te b sidilar
te the rock in which chey are ambedded. #hen dislodged, Lhey laave an
impression In bthe zofter rock, snd thoveh they nave the anpesrance of
pebble bands they may be expnlained by = eoneretionary ariein,

Az has been 1ndicrted on thie map, the outeron alsne the haach 48
intensely folded into = msuccession of synclfnes an? snticlines. The
ouserop continues nlong $he ted of the erask tarovss section 225¢ (g),

In 2 am=21l auvarey Just e2s8% of ths bend in the re-d mmrine to the
west of section 2323 (G) an interesting rock type waz loecatud, apparently
stratisraphically above tihe guartzite outcrouvnins in thes nortn-wast
corner of 2323 (G). The outerop is a Tins-srained whiie rock with fine
red bancs of irregular spacing snd thickwnsssges, with the cnaracteristics
of heddlng planes. Jolnting i3 complicated =n! ¢n the surfsce =F the
broken blocks beth pale-¢reen and pale-brown micas are visibls. In the
guarry a crush gone can be sesn In the face runnirg north-scuth. The
rock weathers to s stiff clay and is guite unsuitahble Ter roead-makine
{the purpose for which i% has bheen guarried).

Mlerescopically this rock 135 almest 4 pure feldsnar aserapata, The
feldspar 12 in small rrains with sinucus boundaries and oceasienn’ly
shiows rultiple twinnine. The extinction auele in the symmstriss? zone
on one twinned feldspar is % 1%, The interference fleura ir rne case
at least is blaxlal sositive. 7The composition would then he withen
almost pure albite or basic oligoclasa, slblts heins ths nrelahle answer,

In tals rock zuartz 1s scarce and cccurrineg ouly =28 minvte inter-
stitial erains. Rutile in “rown, cunedral, pleocnroic crvstals 1s ths
red mineral formine the banding seen in the hand speciwen. inntize 1s
common in small grains and = few tiny zircoms ars present,

Tire—writer—was—unable-to determine Fhe relationship o $his rock to
the surrouncing sediments 18 uncertain owing to poor outcreps., It iz
suggested that pneumatolysis connected with thea yranitie intrn-iens has
here introduced éﬁﬁﬂ inte the zedimenvary rorsation,

{nterops further tc the easg do not appear to he structurally diz-
turbed, especlally those duz east of Kerby Hill. There is 488ps =n unint--

eresting sequence of dari hornf:ls types as far a5 s~uth of Macfarlane

Hi1l. These beds represent the nighest members of the series in the area,



PALAROZOIC IGNHOUS ACTIVITY,

In zcuthern Souil Australis and psriiculzvly in the ares under
study,, there 15 geod evidanca of considarsble ievsous retivity of wad
Proterozeic agg. Althoush it 12 net yel certsin, tiae 2vidoncs acerm-
ylasing, peints & %&g;iﬁtg-tyﬂkrian A8 the perloed of thils activity
(Mawgen and Parkin (4)) swd For the time baing 2% least S0 4his epeoun

Hhs :
W may ;‘.Lssign‘tn;graniteg, ol Cape ¥illovekby (Rans=roc %ESI and) and
gncounier ooy,

It is tec be observed taat tue yranite outercps of these areas
are struns out ia linear arrangsuwent. Althenen it sesms 21ssinetly
peszible Lhst the grenites in the Murray Bridgs o Yannum sran are
ﬂf Ancoontey Ba

related %o ’:.Irlrfs"i‘L PSR I

the preseny state «f cur 'now-

lsdgs proniblts suen an assuamption.

The Enceunter Zay outcrops hava hesn deseribed by Crewne (8) ond
more recently &z Kleeman (A) ha= ¢a=1% with the ppoblem of tha
"Diorite™ of Granits Islandg,

Bntll the author's wvisit, ne reolesiss inpesrs o have visiterd
Pullen Islund, This low granitse island citusted ofd the smhrance 4o
ZC%EhOQ 2y, Port Ellict, i¢ scaswinub over 250 yards in lensth =nd
100 yards in trezdth. Ihe reeh varics from Lhe sven-eralined tyna of
granits met wiih in pertion of the Por: Elliet cuscrep, $o = netably
perpiyritic varissy in whieh thz Teldsnars westuszy out in iearired srellef
Humerovs dark $raasfussd xenclitng sre silstribtuted tareneil the egranite
25 1o the c2se on Granite Isl nd. &ome anlisic louce-eranite #ng alse

observen, in once plice carryine 2€ievlar tocurmalincz,



6. CARBO-PESMIAN GLACIAL AND FLUVIOGLACIAL £xDIusMTe,

¥ithin ths srea uvrder congidarstion there 1o inlendid svtdence
of 1 1ats Palagozeic rlﬂciatiahg%ﬁﬁ#%hundant %i1lite =n? fluvio-
& Carhe veprescrted,
#lacial rediments of C=zrhoniferons to Parmien agn ﬁr?z%n—ﬁa_aat—ﬂ$$ﬁt
These nave beer @lready) described)by ilowehin ans crnep:, dowever,

during she proeress of tals work, delin@iticn of tus ~lacisd hound-

arien was sitended snd new areas were addar b deweninta previous
recerds. Unly new featurca, sreas nnd types are included in this
panar, Far fart.or Infcrmation the napers listes in tha hibliceranhy
fnould ke consultied,

dver Loie sxbended area the plseial seciments ranree Trom uncon-

-

solidated sands send sandy arsililges,wich or without errnties.le

o, |

firm!ly 1lithified egquivmleats. The rlacial topegraphy 1s well 11lns.
trated hy the chsractiristic roches Aoutonneesy foem: of fosatta Head,
; _ also Phys coqvaptc

Crozier 1111, Mariin Hill ans Adair Hill, ﬁnqtsn@ Hntﬁhlizgﬁﬁturfﬂ ~f
Erown #1311, Peeralilla Hills, Inman 111 wnd Kt, 471y (Plsce Ti.nc.5),

Based mainly on observations of &ss rlagial striaas, Howchin
2howed tast tae movement of tne les was Trom s new nenecxletsad bieh
land Fermarly loeated %o the south nf thie present crst line. Owine
to #ne wide-spread naturs of ghe slacial cdepoziis snd thele trazssdons
thickness the lee Tormaticm waa evidenily in %he noturea of = eontinucus
ica-zheet. In tns Inman Yallay, tne dirscticn of wevemen® 1. Tiven
Ty -oweain Y’) as W200N, It seems almost certaln that ot came abape
tne '1*6131 materi=zf covared ulmest all of the 14 land gurface, for
small outllers of plnelal sande, vebbles, uad erratiecs ars “npnd
scattered over Th. nixh land sreas and net werely westrictad +- khe
valleys. In section:z 197, 2100, 2413 (Hd. Soolwa), elacinl nedimenke
Tlan® the road wmhlen Sraversss the tep of the old penenlsin, Alen
locaten In i scuntainous area within sgetion F (E.P,) was found =
small rlaelal cutlier wita smootnsc andé facetec pebbles,

A carticulsr interest 2v: $he conzelidused "Tuvte-elzeis? sapd-
stenes which nuterop nleons she shoreline of fGncounser Hav fnen Fatseon

dap Le Fesetts Fazd, This was 2xanmined {n sems detadl st Chiten Fooks

where zeood sublcrops cccur. Im itnils papticular are=z, the reoch shows



very clearly, srcssz-beddins on a 3mall zeals. Thoneh the Jdin waris
from place to lacs, it 18 egensrally 2% a2 low =nele ¢ the south-

sast with the strike parallel Lo the saors. A further ouwrersr apnenrs

. : P— e WS e e b Y : PR NERp Y
offochnpr: where 1t axtends for sowms distance parallel Lo the baach

H

snelf, which L& bared at lew tilse, Wners studlsed, fhroo main

o
g

1]

a) Lonvse hended vrriety,

types of roeck wers Tecoenised, namslys
Fir.I, B. (b) Fins banded variety, Fig. I, 4. {c) Erown Terrurinocus
varisty.

{a) 4 rrey comp=nt, banded sandatong, locansd 180 vard: west of bhe
main rine of rocka (Chiton) and noteable for 1tz rosistanes and ceom-

pactnNass,

Wicroscopically, this rock 12 composed of fine prity, the particles

e
76

beins almoest aniirely very ansular, irasgmon of gquartz of all sizes

ve Ho 2 maximnm of D,6 X O.imm, LereSnar with rerer Fracvants of fpash,
twinned plagicclase (with low 2xzircticn wnrle), perillis and altarad
ortnoclase. Tourncline iz present in small pgreins, Pleccihreic frem
celeuriess %o blus. To Le absserved slse are bhrown bliotite, sreen
chlerite, muscoviie, 1lroz oildez, zirccnﬂ garentitic anarts 2nd lonee
. ) of ~yutile . : J. . _ ’}
fine petvkRe nqealei& These constitutents are 211 smba ded 13 2 clear
calelite matrix ns 1llustrated.

{b} Tais is a rrey, fine-gralned syulvalent of {a) an? sceurz on the
peacn near this uwaln ring of rooks,

iicroscopienlly 1t is similar to (&) nt “inev with sinusts chins

-

and anpnlsar fragienta up %o0.2 X 0,imm. Hntasr nobable smeunts of
zircon ure present and o 2€ill lareer zacunt of hlack iron cxide.
Waen fresh, 1t has sm alamosh flinty nature.

(e} Tals partlcular varleiy, whici 15 found midway hesween the othe:
Lwo cutcrepsydl fars in that 1t has 2 charaeleristic hrown colonr with
dark spnts not nnlike minute dendrites. It alsc cenizaing numerous
amall egrey incinsions of a zoft clayev material,

Ricroscaonieally thiz reoek 15 very Tine srained with 2 mineral
assemblare similar to (a) 2nd (b). ©nlike {a2) enéd (b) the cemsnt is

2 light-hrown iren osmide which was probably derived fro®m an coripinal

gideritic ecamant.



The ¢nly other consolidated glacial zediments examined hy the wrif-

A .
er were (a) the irongstone conglomerate (containing sn assertment of

. y . v
#lacial nebbles) capnping parts of the sandy ridges wmnlei gég From west
of vietor Harbour towards Mt. Billy, ancd (b) the banded Fluvic-slaciel sy
sandstone resting om velwyn's iock, inman Valley,

Tnis fluvin-glacelal szandstone 1o pich in irep ond on wertherine
Seen o be '
the beddins is]horizZontal but $ie overlyins till has heer contrried

aitaer during capositlon or :zubseavently. 2 specimen of +hig sardstrne,
which was collected durint one 2f my visits to the ares, is »~f znacial
interest in that 1t was broken from Lhy polishsed bagssment vock and has
carried with it 2 neentive, 23 it woere,of “he underlving nelished ang
striated auartgzite, The tillise overlyine telwyn's ihock baz - *hdok-
ness of shout 22 feet, It is of = notably =andy nitv=s and ™ich 1in
erratics of many types - red 2and wnlte guartzites, sranits {(Zncounter
Bay tynes) porpayries and metamershic poeits mainly aomfels,

0f somz intzarest are thae four large wasnouisy, ®1icl intarsect at
regular Iintervals tnas slevated constal cliff Taeticen Jictor Harthons
and WAatson (2p. The drainaee of Tns urea nas devalcped tness deev
wagsnouts In the soft Lillite. Ouring the ssl seasen hie washop®s cpt-

back rapidly a2t Shedlr nead sad tnsir control 1s 4 motter of some UrsANeYy.

Fortunataly tue nlant Runges pomifhrs ceovers the sround 28 n taler nat

and has c¢rntrolled eroslon to some wztent =nd wonlsd possidly be »f use
in otaur srens wiere simil=r problems arise.

Four main types of glagial sedimente appear in the Hreofils nncover-
ed by the cdeepesi washout. The usnal foot of dark =and: tonsall rests
on 3 laver of coarse waterial with srurdang pebhles,many »f which are
faceterd =nd nollshed. Fragments of eranits sre genzrigpous in +thisg
horizon waicn owes 1ts richness !r cosrser matsrial pertlyv 4o Fluvial
concentravion,

The nermal sandy wariety Into which tne cearvser matariz] erades
with cepin is = pale-buff sand ascociated with walch 18 9 eertoin rro-
portion of vcelr Tleur. Tiue chief conciituenis are enbersunded anrtieles
of auartz itk ainor 2mounis oFf cther minersl fruzaents. The averses

grain-size of thiz material iz in the vieiilty of 2.53mm. Under the



buff sand was & anarder terrugincus sandstone witin coarser fragments

{(average O.5mmn.) including Ffsldspar and irsa cxide 23 well sz shundant
quartz.

Finally, cthere sre conspicuous sasses of rrey sandstons incarnorat-
ed withiy the hody of She “1uvio—nlﬁc;3i ganis, Thes¢ correspond tn the
fgiant's bollers =nd ketklesm a2ad "fosiil pumoking®™ mentioned hy Tewchin,
¥ilcreoscepleally this particular sand {5 zimilsy teo the cthers and 19
mainly anartz together witn feldesnur nnd iron oxidase rancine 2o Lo o
Aaximum cr=2in-sizs of 0,7mm. with tng avgrage in the vicinity of N.lam.
Tae notstanding distinction 1o the pregzence ¢f ¢hilelum esrhentte waich
binds tne sand erains Soretier. This serouns® For the charscteristics
of the @materialg tnat iz fie cclour, surfsce nardenling, and resistance
te weatnerine. Thnedir crigln is diffdcult Co ecxplsain but is pronably con-
eretionsry cectered #upon # lime-riech sv-sticsincopnerated in the +1111ite,

Mainly 28 =« asaviser oY interest but ~2lso Lo ob?§§n m idaz of the
underlying sediments = bore was cunk cn cection ?8(;ﬂ a dapth nf 28 £4,
After nassine throuva 1 foot of dork sandy Sev-:sell o hard walte Timy
layer was met with 2 thickness of ? fests From thils stzpe cnnrise wore
taken 2t regular intervalis This fluvice-glacial sand iz ofF 2 qome-
geneous nasure; the average rrain-zize incraasing 1lienhtly #1th denth
from “.3mm, 2t 5 ft. toc G.Bmm, ot 2?2 ?esﬁf (%12. I, CZ The 1'me content
grzdually decreasec wlth cdeptn until %as w wney +abls was reached 2% 12
feet A inches vhen effervescence rith rdilute Lydrochicric scid ceased,
wuartz constitutes %he bulik of the sand with miner srounty o foldspsp,
zircon, iron nxides, mnz Tragments of varicus types of rock, When |
snaken «lth woger T rge nuebzy of Liny "akes ¢{ mics car hs *eenfin
suspen:zion.

& percentarce grainsize snalysis of thils sand frem 2 denth »f 11'?@&%
helew tae surface was undertaken under Jirccetion of ¥r. A.#. Klnqmqn.J§
yesvjt ‘
The fs t eraphnenlly recorced hslow suggests that it 13 an unecontomin-
ated fluvieelacial ssnd. For comparisen bhe peach gand from Chilter Focks

was 2lso sieved and sraphed. on the grash, ili¢, are zhemm ths Tlenres
of Trask's (9) constanis for dsscribin: sediments. It will bg nntiped

thet 1n both sediment: %he skewness is nerlieibl=, The heach sand



(8o = 1.45) is very well sorted and the fluvic-glacial sand (8o = 3,0)
is moderately well-sorted.

Granite erratics were located in ths ncrth-east corner of section
217 (E.B.) and in the corner cf section 132 adjacent to the read.

Furtser noints of interest that have come under cohservation nre
the follewing: ' The parallel sandy ridees west of the Handmapsh diver
7ith their toppine of leached 2and cradins in places teo reddish clay
e.2. road junction 2t scuthern corner of secticn 135 (E.B.)ft)Deep
washouts south of Peeralilla Hill and iIn the Aﬁnémqrsh'V"lleyf;)Tns
road Peadine tc the hlegher country alenr the eastern houndary of sect-
ion 631 (E.B.) passes through sandy glzelal rlch iz pebbles and larger
arratic scme of whica =snow ﬁtriationsfi)mot far Irom the hase of th=a
Adelaire series in wild country towards tne 4,E. corner of secticn F
(E.F.) a2 further small outller of sand =zni pebbles 2t = much higher
altitude indicated the extent of tha de?ositﬁ.ﬁﬂ&he “inbureh Swamn
sitvated in a basin a2t the western and of the uvpper Hindmapsh Vallay
is surrounded by precipltous country, wth the farossian bomplex te the
west angd Proterozoic sediments t: the sast. This depression in the
gurrounding country, 1s choked wlth rlacial zandz, npebhles =2nd clays.

&ituated in 2 valley immediately benind the ecastal hills neorth
of Port Elliot and #iddleton 13 = fyrther glacial wvalley, nessibly
orizinally connected with the Hdindmarsh Valley. It beeins in section
2439 (G),“nd extends for some distancs mors or less alone the axis of
the countrv and leads towards the Nurray diver plains.
Yegetation.

Thz zcruk veeetation of the rlacial areas 1s especilally character-
most notable in tae hicher areas wiere tne surface scil has

’cﬁuhuuz
become-baﬂigkl ached and d¢rained of scil water. Pernaps the most

istic

typical zreas are thosg, 2: yet uncleared, in sections 133 and 134 (G)
just below the highlande, with echaracteristic acscias, casvarinas,
Xanthorrea and other minor vegetatlion including plzntiful heath,

orchids in favour=bla areas.



7. MIOCENE SEDIMERT: o7 SCCUMULATIONC.

The Miocene encroachment of ths ses over ths land in scuthern
Scuth Australia is recorded within thz area under review. GOeccurrences
of Miocene sediments are nowever, very ilmited thoueh no dcuhé?gg:g§;§Vﬁ
but since removed hy denudaticn,

The presence of ¥locene lizmeztone 1n the upper ranches «f the
Hindmarsh Fiver was renorted by Howeain (2) =2nd = senrehr of the area
revealed four se arats small cuterops (which sre shown on the map), Tws
sm211 outerops are located in +Jg{%iV+§;f{g;1f in section 401, another
in 2 zimilar position Just throura the fence in :zection €, and 2 further
more massive outerop, which has been guarried, wnz Tound in a small

tributary on the side of ﬁ ¢ r#ise 1n Czction D, all ip the Jundred of
4‘:;-9 e ol |

EZncounter Bay. By—aaarutﬁ‘ﬂetﬁrﬁi‘éd héieht the nighest outcrop is
about 60" feet above sez level, thus indiecating = post-dlocenc slevation
of tas land surface in this area of more than 600 feegﬁ
These outcrops are of marine limsstone westaering 2s large boulders
with the fossils and fragmentsin relief. Fresh faces of the bright
pink rock have = handsome =ppesarance &S compared with the cranm eclour
of weathered surface. I% iz 2 compace mass of fossils, mainly polyzesns,
with occasional foraw‘%‘ie.
A partial analysis of a typical specimen of ths limestone whera
free from obvious sand gave the fcllowinge resultsi-
810pese  ses ena.  esa 2e248
Fes03, 41703, etces  ooe 0.52
Ca0 wae  oue “ese eee51,93
Y20 ses cass ase eee 1.38

P?Os..' Ty sw s eea 0.01



g, POST-TERTIACY FEATORIC.

Elevatory sarta movements wilch began In late Tertiary times have
continued in this =rsa, to the present day. Just ecast of ¥W~tson Gan
in the railway cutting (section 2¢, Zncounter Fay) 2 richly fossilifer.
ous shell-bed of early Pleistocens age is locuted. (Howeain (2) ment-
ione = further shell-bed in a cuiting at the junctlon of zhe railwny
and the Hindmarsh fiver). Thais WEE&@r cnell-hed axtends nlons the
railway for 250 y¥ards, the w#idth being unceternlinable. From snerold
measurements its nresent elevation iz in the vicirky of 45 feet abovs
sea-level. The outstanding zhells, Anadara an¢ CGstrea, ars very thick-
zhelled sugesstins thaf they were likving nesr the sa~re-line., Fraesment
of rr2nite and masses of clear znd dnri auartz of glacial orisin are
abundant in this formation.

A 11st of fossils, kindly identifled by Mr. 2,0s Cotton of ths
Soutn fustralian Museum, is ag followsi- Ostrea sinuata (L.XK.),

snadara trapezia (Des IHayes), Anapellw pinguis (Crosse & Fischer),

Fenticium imbpicata, Eracayodontes airsutus {(L.K.), Qlycimeris

striatularis (L.K.), Liotia sustralls, Maccms delfoldalis (L.X.), Yactra

apstralie (L.K.), Nassariug pauperatus, Turbo uncdulata, Venuru-es
e — i v — )

crebrelazellats (Tate).

The_consolidated Sand-cunes.

West of W;tSOD B8ap ar:s the outcrops of the fluvic-gl=eclal can? 2tone
while to the sast of this pelnt the eonsolidated sand dunes aprear in
irregular outcron: on the pencsn and 1ip ths shalleow water. The fact
that part:z of this formation are now below sea-level indicntes n rocent
rise nf the latter. The most conaplcucus part of this fﬁrmﬂtion is
foun: in the cliffs against tas egrasmite of Port B1lic% wuere Lha done
rock rises ¢o # heleas of =bout 20 feet =nd is eappud by EKunknr traver-
tinz. Tae faes has been deeply wontasred and culntured into = Japred
surface on whilch the cross-bedding, typical of ths dune formations lis
elosrly visible. The satent of ha dume rock, both hers and inm other

B g

areas, i Indicated by tae surface zunksr wialch covers gulte sn area in

tnis vicinityf(e.g.) sections 32 and 99%; The dune rock anpears acain



as sea-cliffs east of Middleton L.ach. This outcron waich exnibits
fine examples of cross-bedding on 2 lirgs scale, was followed as Far

as the end of section 2242 (G), a2t which point the zeight of the eld?%g
has greatly diminished. Iﬁé&and freom the JSonlws Deach larsa areas

nre covered by kunkar Indicating tie sxtent of the dune rocic,

A sample of the dune sandstone from ths e¢liffs st Pert B11int
was examined in detail with the fellowine vesults, Haersseopienlly it
ig = pale brown zandatone with abundant shelly material in shrdesz of
brown %o white elvine thas eclour to She reck.

ficrescopically svafilnaedy 1% 12 aven-rrained and consists mainly
of well-ronwnded juvartz eralns with mdnor amcunt:s of other 2inerals,
feldspar, tourmalins, garnet, spinsl, monazite (or staurolite), =nd
rarely ?Utilﬁg.ﬁnd mien topretaer with crganie revnins: The cementine
material is Pfinely crystalline calcium carbonate.

The srain-~sige 15 congtast, thoe s=xtremes heine 0.70mm. bo N,7Mmm,
while tihe majority of tne rounded cvartz grains ~are in the vieinity of
T.5mm, in dismeter. A Fosliwal estimation gave %Lha fellowine percentares
of =mineralg rresent.

QUATEZe s p— - eee 67,1
Garnet... see e ces 247
Honazits, tourmalineg, atc.. 0.7
Coment (CaCOz}e oo ese 29,0

Heavy tidal wash =ng streng peevalline winds nave davelnped o
surface fiim of gem zands at variong places 2long coast 1ing, notably
near the mouth of the Hindmnrsn HAlver and the =iretch o heacn: west

of Hiddleton (Thomas(7}).
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No. 1. Basal Beds (Grey Spur).
References page 9.
(Photographed by A.W. Kleeman).

No. 2. Illustrating the Vegetation Break between Barossian
and > Proterozoic Strata. Looking west in Section F.
(E.B.) Reference page 10.

Ro. 3. Concretionary structure in Proterozoic Strata, 100
yards west of main Middleton Beach Road. Reference
page 15.
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No. 6.

-PLATE I1.

Pullen Island (Looking East).
Bsference page 17.

Panorama from Brown Hill vicinity looking
towards Peeralilla Hill and the Hindmarsh Tiers.
Refarence page 18.

View across Selwyn's Rock with loose glacizl
sediments forming river bank in the background witk
protruding granite erratic. Reference page 20.
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No. 1. Basal Beds (Grey Spur).
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No. 2. Illustrating the Vegetation Break between Barossian
and :Proteroczoic Strata. Looking west in Section F.
(E.B.) Reference page 10,

No. 3. Concretionary structure in Protereczoic Strata, 100
yards west of main Middleton Beach Road. Reference
page 15.
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No.4 Pullen Island (Looking East).
Rﬁference page 17.

No.5.: Panorama from Brown Hill vicinity lecoking
towards Peeralillz Hill and the Hindmearsh Tiers.
Ref~rence page 18.

No. 6. View across Selwyn's Rock with loose glacial
sediments ferming river bank in the background with
protruding granite erratic. Reference page 20.
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