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NOT~ UN . TilE G"OLOGY Ui" TlI~ BATliUIi.' T 1J, ; iU\uUI{ ,,'(,.Ii . 

I NTHu DU~', I O N 1-

The following not e s have be an compiled f r om obser­
vations ma Jo during a l'ec(mt visit to the Bn thu.rst IIGl' bour 
district. About 10 dnys w~re spent on f1 eld work, most of 
this on the northern shores of Bnt !l1lI'st IlR rblJur, but 
t.ra.v ,)rsos were made over Mts. BOHtio , Ru gby, (; c ~()nzi o And 
several smnl ls l' hills. The ex~ ml natlon \""S Gomw\1hnt f r af, ­
ment:.1.t'Y'dno to t ne r es"i.J'ic "Lnd LJ.!'1le t) \r:!l l .,"'·' l. ~~: no t ull the 
fori11[Jtlons prcsnnt ':l aro prop ~;r ly oXHr.li llfJd. ;. , ; '. :; o(~C ont 
visltftd n t nl.l. . It rnmni n s lo r) bA 590 11 h ot.J fil r nlJt ~.; i dc t.he 
limits o f tho arHf1 visite d th.) 31lgqe s tlons oi' fol~nd h ·":! re 
C'i U he c!onfldently extanded . rio\'Ilw'er, car {; ;· in r'llndumentn , 
observa.tions rel',lH'd1ng t ectonic:: grad"s, s e 'Ii lno '., tnry 
s trllcturo s and sed1mnnt ':1 L:l on gcnel'f111y mu st r 'DV(~ appli C[I tion 
ovor "'ide areas. 

In the short time aVAIlable it would be l.mp~rtin"nt 
to 3ugf,est that R rigid and unCluest. :lol1ftble TL ~.· : t : f~ rH )Jhic 
sequence for the whole til' e~ could he formula ~e,j. 1<',,1' ('rom 
being composed of uninterest1ng sequences of 3chiGt s and 
qunrtziten, this areD contrun.; many rock ro .C'mAt1. "n ~ of 
complex end va r ied sedimentAry habit " hich have been folded 
and alteroJ ill a compl lcat.:;u ma.nl1er. HOWGV~3r , :.1 t l eH:. ... t 
pH . t of one ,sequence apJ..ienr~ to be estnhlt s hed fi nd GUf.~g est­
l OllS a rf:f offurnd a.s to the ufJper PR \· t of the ~en~ ral 
sequence in the north lJathllrst aI''' '' . It is quit e cItes I' 
th~t; the :!rlI' ract solHtj.on ;' 0 the [~n()lOt~Y of th~.!:; fJ:t'8[1 vTlII 
have iopoJ' t n"t ond f <>r-r"8 ch1ne; 1rnpli c"t ;'nn~ ul'"n t i,e 
goolOI~Y of 'tasmania as a \',ihole. No ~tl'Otlg profl1iso of 
mi neral d(: ... osits of econ nmic impo r t nnce ca n be tl'J l d out 
buL ti'Jere d'Jes ~"cm to h3 n pn sslbI111ity t h" t V ie flre "s 
of rocko or econom:i.c i ' pO i' t fl n ce , t ogn f; hf-1I' ".'i th t h e :i r 
nssocintu:;l ~tl'UC~U,l(j ~, JU '. y ',, ~:dl be ext8nJ .~j to,]!' l lHyon~ the 
11mi ts whl dl ilD ', e previously Leen postul't t o(l. 

I feel sure thf\t the; exposures around Lont: JJ~ y Ilnd 
lla HAY demonstrate clea r l y that the followinG U!lit S fo rm 
" n un1)rokt'ln s trat1 t;.rol'hic sequence. 

(1) The quar'Lz c ong.lomDr' tns cnpp.ln ll tJts. Hugby, 
Mci\enzie, IleJ:'ry 7 Beatie, i.la lmoral lUll nnd !1isery. 

(2) ,,11iceo118, gr n;rW"C1:<l type conglomelr'tos form­
ing tho lower slo pes of Hts. ilcKenzi e a nd RULl,y . 

(3) The e;reyt;acke- t ur- b1dite f~· cl.eti oc <' urIn.'. around 
Long Bay,Ila Bay, north-ea s~ Hr,tilurst II t' rbour and probahly 
.; lyt a bay. . 

There are !lood e lCposures dcmonstl'ut1.n /': bwroll!i doubt 
that formation (3) if) conformable an ,i ',; r "nsiUon"l l'lith (2). 
,Hthour,h (3) is locally overturned nnd dips to tile lie ti t , 
gl"n,lAd bedding in'l icates that these r,-,cks R.r e en :i t i'ncine; . 
All workers seem to ngt·oo that ( 2 ) passes upw/'rds conformably 
with (1). 'l'he ' fine conglomerate" ' ind1ca t ed by ~tc rnnski 
appellr to incluue part of'. the tur,-bid1 te sequence in some 
areas but not in others. 
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It seoms possible that his boundary is drawn at dit'I'cr,mt 
strntigrephic levels in different areas. 

Since no air photos "ere avniloble to the " r-itor it 
1s uifficult to venture any positive opinion 8S to the 
stratigraphie position of the fos :;iliferou~ s.mcl:<t;onc 

liscovere,l in the Spring R .ver aren . The rock" in 
which these fos .d Is oec ur ;11'U ~imply unutrc:;ued 'lu."l l'tz 
sand :.:;. tont:! !.i , similar in ev .... H·y wny to the t ll bl (.:o l nr snntlst.onc !"'; 
of the west nnd north-west coast. 1\lso the general s . .:. lij ment­
ation pattt!rn in tIle sequence listed ;'l cave ~ho . s H ~ !honr.e 
f~ 'om continental she lf deposit to sha llow water or even 
continentsl fscj os. The prosence of worm-co. ut.s cle nl'ly 
Inuicntc s slwllo\-I water conditions for the fos .. l1ife l ouo 
.:Jpring lU.vsr ro ck:; . It 1s thororor e probr.uly !~ni r t o 
SUei:0st th"t thoso roclw occur ctraLigraphiclJ 1 .l.y above the 
Huby, etc. conelomal'ntes. This throws some doubt vut.o 
several other e x1sting correlations Hhlch hHve hc cn moJo 
in this "u'oa . 'rho flaggy and hlocky ~; andtitonGs l'1hich out ­
crop east of the mouth of elle Old RivGr a re alGo stla ll." ", 
water sediments of tho santo g \~neral kind. 'fhoy axil 1 bl t 
abundant cross bod c~lng, current ripple marks '·nt! ;:UIO') 

infl1led mutt crack::i,; They have the SEiIUe low t ectolli c grad .) 
as thG ;';prlng Rivor rocks, And it seems rUB sonobl<l t o 
correlate thom >:ith those rOCKS. This seems to tlU: O\J s till 
further douht up un some of the exi sLins cOI'r t!18 t i on s . 

The sequence L~oeath the i ong Ua y ..,1181 13 W'1Jti not 
examined in 8S much detnil :IS thQSO nbove :1 t , : fl d L11H 
se ~luel1ca 1s not easy to e :. tAbli tih from shOl'H 11nl.i e j( po slJ.r ~; s . 
These olJe r rocks fire much moro intric(,loely i"olduli (.H1d 
such con .tacts as cnn be 0bserved are f ar more tl lfl'lcul t 
to 1 ut e rpr.>t. 1'he fo 110wIng sequence is t <; u t Hti. ve ly 
sur. t~est..li ... 
[,ong &.y OilU.l~ • 
. . . . . . . . . . . . . . . . . . . . . . 
Lcminated qunrtzHes and bla ck phyll.1 tes 

Contcrrted sand5 '.onea, quart zi tas nnd phylli t ao '.,HII 'I"" rtz 
sericIte schists 

lllncK graphitic schist s . 

FIgLD D~~CRIPTIONSI-

~l; ring River Possiliferous ::nndntone:-

The only expo5uros or tills ... h1ch "''' J ' S P,l'nmin <1 d 
occu r on some small hills east of .oprine i:ivor closo to 
the upper limit of nav1gation by ',otor (/ inghy . The r e , 
the rocks consist of c l enn whit e , par-pus, 'l1.wr1. z s nntl­
stonos made up of well r ounded , mellum grain, qUlll'tz-
snnd pvrticles. Very occasionnlly, well ·r o'lfId.,d p~bbles 
of white qu~ rtz and quartzite, lip t o n C <lP; , or ]. 11"11 ," 
across, were f onnr.i . The rocks nr .;! ';lell ,jolntou RIlel i'n ir l y 
gently f old ld j nto broad floxura I typ P. f old 5, no 
;,;trong Slh. :: .4' .Lllt: " sch1sos1ty or cleavage W:'S ob.; .: r V 'lu . Tho 
Cossils found ~ppeared to be similar to tho normlJl ~Q.lj,tItU 5 
Lypo worm casts, but th;: tubes are mainly dGvebpe1 1.11 m(: 
th e ba(hting !,lnne!,l,. ....ome larger and c oarser, ul'nncillng 
worm-like mnrkings wore ulso collected. Tho aroa 1s ; ! 



promising one for f'urlhel' fos:ill hunting. Th :J ":Ol'Dl-C i' uts 

i to nothln!~ more I..hun domonst.ral.e tho pres'-, flce or i.1 .i.' (l 
,.1urimo: t tlt~ tlme Hhtln l.lla s (~dlmdnt:; \'H~ l"e uep 'J ... lt. od . ...ipl·y t .; 

Ho<.: ky Cap I1rollp 1s r ' !port. e d to contain occ;' .. i , ·OfJI 'lJ\)l'm 

tra (;ks so tbnt thu~e I'oclt.s could he of U! ' P ~H' Proe r mhtl,:n 
or p l)rhaps Lower t:~lIubrlan lO go. However tho '.1 (,, ",1'1" ,/ c e of 
:1 :~ r p.Y'Jfc.lcko-chc rt facies folloW Gu by [, IPU' l't x C ()( , ;~loa. ':J:'j, t o 
~llg~e:~L. s "r nngly that these ronks cO'l1·t b e of lIr(lovj ( 'J!ln 
age. A v l~ 1'Y cieti;:!.lo,j ~(; :' rch ;:or trl1011ites lind brllChi opO(lS 
in a t" tIll. ' ltmu:'lt :l.mp'., rt'IIloe. 11" It CHn b ti CU Lr,) : ( li;Cl ,LI 

tl", t those rocks nro of urdovician age, then it point s 
st.ron~ly to the ('''( i £;1 ··oco of i!Oport;~ nt :;t r llctures in t llO :' 1' • .1,:) , 

!inti inCrt ,' D ;;~S con ~l l l"~rt)..bly th~ I(hnt-ln P t' l'l1 01' r ocks o f oeo,}(.mic 
lm}Jur1.ance. It ::. h )ulft he n·J t!'! .~ t ;v' t r.1iH ... c 0 t,,·: : '..i.j' .. t. 

. f o!::. .1 -j.j whj e h hav C":"l 3 0 f ' l ' hO (~1l col1Acttlti :~l"om !.IV.! g ' ~JWJ';ll 

aron , n.1thoagh ilavid. ie r a p:)1'teu. t o h .. lvo !i1t-"H lti(Jn(~d tIle 
ex t $t H ~\c e of "H1n<.~ li c1 l.l'<1cks in 1'CK'kto fr f":ffi 1, iH , Port ;)!'v e y "l'{H\. 

The Hugby (etc.) Conlllomerate:-

These rocks oc.:Cllr along the "'<Iin ri d ~l1s v11lich 
f orm r.-1t u. Hugby, ;, c.:K. -Ht7,ie t Mi sfdry fIJ11.l Ler j·Y. H~.I{or J.if'fo r ,1f) L­
iated bet\{e~n the Hts, f.!cKenzie, M1sex·y ond Berry cun"lomer­
ates and th'.l se which occur on Mt. Hu;>y, I can find no sinela 
' hrvd of evidenco which support s hi s vi"", eln tim contrn I'Y 
I a~~reG st.rongly with .J1.t.:I ,'nns j.' 1 Lh:--· t ti1BY 1'l:!} .. r~~ soot a sin~ .lo 
stratigraphic uni t, 

Tho rocks which t'orm thi5 fo rmation rore qlll!l·tz 
conglom3i'ntes; ';011 sorted , olean :1ni ~ 1 , ~uego ::; t., not 
!>tron!~ ly :;trsosad. J.ho p ...! b!)l ~j ::i vary in ~izo from a fraction 
of an inch up t o 2 foot or 50 ncr05S. They nr c typically 
anglll;ar to sub-rounded in shape , in c (,nt..nct wlt.h on~ anoth 1', 
nnct ."l r.::. mnr lFJ:.lly di~oriont ct!. Tho nwt.rix i3 u.l i:i.ln~ t c nt.j l"" ly 
s11ict-1oHS an,j of s (· nct Hnu G1lt ~rade. Its [Jbun i.-. nco voris!; 
s~)m~·<'Ih.at rrom bo·t to bed, but 1 t naV dr fOl'ms n hlgh prOl)ortlon 
of the rock. Both Bukur an,1 dtofaneki have r Up,,,"t " ,i tho 
prASt!nCe ot occa :...lunnl strotch(~ J pobbl~o in th1.; formr~ tloll. 
I ·; a~ unnblo to finfl ,,"y of tlw:ie but do not ,11"J",to th ', l.r 
occurrenr.A. Amnng t.lw anf~u l:1r br~I.;(!ln-t.ype .;;ongl0mL!l:~J te u 
I round 0"<:8<100al well r01l n.1 ... d qUVl'tz p"bblc~ ir1Lii"" Ung 
thftt solnc 0 1: the pebbles At least arc ra-cyclc(t from on1'lio1' 
conglomerf, tes. II simi l:lr source coulu be postu 1:; t.nd for t.he 
nt.re·.f.!hcd p~bbl .. Ll . Such pobbles, if th, .. ~y oc'::nr ;t ~. nll 
'j h ': ~ IIJ .)".!CtJ r wholesala wi thin the conglomal'[l t ~ : , or a t t eflst 
l.>Ii \.~lin tectonic ;., m u s :tn it. 

The p ~ bbles ura U Sllll lly 0 r ·,.,.hi t e {!!lc' rtz n Hi qUil 1't.7.i to 
h il t i n som ·.:.: t .. od:3, p nb ble s ot sheared qUflrtz1to and ql lt' 1'tz 
scllist predomilOate, OccnsionoJ.ly frR ;,mol,ts of pink qllartzUu 
and Cllips ot h l ack s lat t;ly material occur. J\ f n ''''' .{" Jins of 
hn.~mat1te and uccnsi.:>nal nodules ,)1" - h ,, ' cml~t.l.l,e tv ~ l'e Oh50' veu 
on Mts. n~nt:l.e find Rughy. 'l' hH hedd1np, v8('i uoi i'ri)m coa rse 
"nfl dlffl Clllt to observA to ~·c·l s v few 1'o"t thicl<. ToctonicalJ; 
toe rocks seem t.o hftve much thii:. ~ame fabr1c Ul;; til +! uwen 
Cooglomernte bbt loclllly th<l y ar~ h1r,hly <Iisturl. .1(i nour j[ault~ . 
'fhe formfltion contnins ! :i i:.:ly abunleut ( li t .:1. 7. v(~lns. 

From observe.tionu MIlde it is r"a~o~~l:>la t.o c.ny th" t if 
the~tJ rock~ wElre stained p.ink :ln d W' ~re fomld 3 1 ne the Wuut 
Const R3nee, onEl would unhe s i t(lt1n ~~ly ca 11 thom ·)Wtm 
Conglom9r8 t~. No grMdod ot" cross bedding wn~ o bn ·, v ,.;d . 
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The 'Pine Conelomerates' 1-

This formation was examined mainly on the lower 
slopes of Mts. McKenzie and Rugby. 

Beneath the massive oonglomerate capping these 
mountains there occurs a fairly thick sequence of inter­
bedded si11ceous conglomerates1 schistose_looking sandstones 
and gre)'Waoke conglomerates. The conelomerates gonerally, 
but not alwaya, differ from the overly1ne formation in that 
they tend towards e disrupted framework with a more abundant 
matrix and the pebbles not in contact with one another. The 
frequently schistose appearance of both conglomerate and 
sandstone in this formation is interesting. From a fairly 
close study of the field charaoters it seemed to me that 
the apparent schistosity was due not to deformation but to 
the flakey habit of the or1ginal clastic particles. oome 
bands are made up almost entirely of pebbles of quartz schist 
with random orientation; there was no Sign that the apparent 
schistosity either wrapped around the pebbles or tendalto 
penetrate the softer ones. Rather, it sef!med thnt the rock 
waa simply made up from fragments of quartz schist, disorien\.ed 
in the coa.ser bands, but in the finer (roughly sandstone 
grade) benda the origins 1 particles had baen aligned during 
sedimentation due to their flakey shape, this is perheps 
e kind of imbr1cate texture. Baker's petrofabric studies are 
not incompat1ble with this v1ew. 

As with the Rugby Congloaerate the pebbles are .ostly 
of white quartz and quartzite together with quartz schist 
but towards the base of the sequence black 'shale' fragments 
become incrss51nel.· C,.,""'",l. "ltiloagh one may reasonably 
have expected to find it, no graded bedd1ng was observed 
in the formation. Cut and fill, and washout structures ware 
noted on the east side of Ila BaT in 1nt"rbedded conglomerates 
and sandstone whioh appear to belong to this formation. If 
we pursue Pett1john's textural definition of greywacka to 
the limit, then much of this formation would be greywacke 
although the rocks are probably 90% silioa. 

The tormation is defined tr.r a change in sedimentation 
oond1tions from well sorted, re-worked shallow water or 
continental conglomerates above and by a marked change in 
the source area from which the sed1ments were uer1ved. 

The Lone Bay Shalel-

I would Gefine this format10n as those rocks 
occurring around the eastern shore of Long Bay from the 
headland oppos1te pauline Point around Farrall Point almost 
to the entrance to 11a Bay. This differs somewhat from 
Baker's end Stefanski's usage. Baker's definition seems 
to be quite unacceptable as he in01Udes 1n his Long Bay Shale 
considerable thicknesses of rocks of quite 41fferent tectonic 
erode. In my v1ew otefansJd. has included part of the Long 
Bay Shale in his fine conglomerates. The above definition 
is not g1ven 1n an attempt to aimplT split hairs but so 
as to define clearly all rocks of the same stratIgraphiC unit. 
The name Long Bay Shale must also be re-examined, 8. the 
formation consists almost entirely of greywackes 1n the 
clasBical 5enae. 

This formation comprises whet must surely be the 
most perfeotly developed and exposed suite of turb1dites 
in Tasmania. Thre are classical examples of load costs, 
!'low casts, graded beddIng, microfau1ting, slump structures 
and sedimentary balling. They are perfectly exposed along 
aomilS or more of polished sections of the shor.~line at 
L ng Bay. Although the sedimetary folds in this formation 
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are 1ntricate, the rocks have been comparat1vely little 
d1sturbed by ~ectonic processes. They are locall~ ovar­
turned and aaall scale (20 feet and less) flexural typa 
folds ere well exposed, buL no rag10nal cleavege or 
schistosity has been developed. In many places the rocks 
heva suffered no more deformation than the Perm1an rocks. 
Along the str1ke, on a ,mall island at the head of Long 
Bay some chert bands are exposed. This sequence of quartz 
conglomerates and graywacke-chert associetion, suggests 
strongly that wa could be in Cambrian rocks hore, and a 
searoh for f08Sils would be well worth-while. 

The format1on passes upwards through a thin sequence 
of pas saga beds into the overlying "fine" conglomorotes. 
The contact is magnificently exposad on the headl:md between 
Long Bay and Ila BaYI it is conformable and transitional. 
The lower contect is exposed along the eastern shore of 
Long Bay. It 1s exceedingly complex, having some fentures 
of a fault, some of a faoies change and some or an unconfor­
mity. More work is needed to establish precisely the nature 
of this contact. At this stage I would su"gest that is an 
unconformity along which a good deal or movement, perhaps 
assoc1ated with tectonic intrus10n has oocurred. The 
contact is between the Long Bay ,ihale and sheated laminated 
quartzites associated with black phyll1tes. Approaching 
the contact from the Long Bay uhale. thore is a marked 
incroase in shearing and the conglomerates of the Long Bay 
3hales contain increaSing quant1ties or fragments of the 
undorlying black phyll1tes. 

Laainated Quartzites and Black Phyllites. 

The.e rocks occur under the Long Bay Shale on 
the eastern shore of Long Bay. in the vic1nity of Pauline 
Point and at several other 10calit1es. 

The black phyll1tes are blaok to grey, slatey 
to somewhat schistose, s1ltstones and Shales. They are 
typically 1ntensely breociated and contorted. They show 
well developed che.ron type fold1ng, plastic folding and 
generally a fa1rly high grade ot dynamic alteration. 
Unl1ke the overly1ng formations some of the quartz veins 
in the black phyll1tes are also strongly "ffaccs,! by 
cruShing end breociation. The formation 1s so intensely 
folded in places that 1t is almost impossible to establish 
ax1al plunges and to d1fferentiate between tectonic and 
sed1-mentary folding, 1f indeed sedimontary structures 
are present. In one or two places the formntion seems to 
oonts1n bands bf gl"eyvacke conglomerate but care is needed 
in interpreting these as the7 may also be tectonic breccias 
rormed by the crushing of quarts veins. 

South of Pauline P01nt there is a concealed 
contact between tlleoe rocks and !l leached polymictic 
conglomerate. To the north the black phylUtes appear to 
underlie the "tine" congloM(lrates but the actual contact 
'ie". not observed. ;;lm11ar rIcks to these have been mapped 
by Steranski at various points (e.g. Clayton'" Inlet) and 
at some or these place. they appear to be int~rbedded "ith 
crenulatect quartz ser1cite schists 'nd laminated quortzites. 

Assoc1ated with the black phyl11tes is a thick 
sequenc~ of somewhat curious. white quartzites. The 
typical rock type is a well crystall1sed, denso, white 
quartz! te possess1ng a well marked lamination or cleav~ge 
which has subsequently been rairly highly contorted. This 
formation is probably the one whichstefanski interpets as 
a s1110ified shale. It does, in fact, resemble somowhet a 
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rathar contorted slate which has be on converted into a 
white, quartzite! but I could nnd no contacts of these 
rocks with the back phyl11tes which demonstrated the 
wholesale conversion of black phyll1te into quartzite. 
({ather, such contacts as I observed tended to contradict 
this, although it must be noted th· t I hove not m,.de an 
exhaustive study of the rocks, In general I found that 
where the black slates had been s11icified they were 
recrystall1sed and hardenod but still retained mo st of 
their original characters, That is, they were simply 
herdened black slates !lnd showed no resemb.l.8nee to the 
white "laCley quartzites. My 1mpressio", therefore, was 
that the slatey quartzites were derived from the recry­
stall1sation of finel)' bedded quartz sandstones "nd that 
the black slates were interbedded with them. Occasionally 
some quartz sericte schists seem to be peesent in tho same 
sequence but their stratigraphic position was :;omewhat 
obscure .. 

Contorted Sandstones, etc. 

Along Melaleuka Creek and around part of the 
shores ot Bathurst Harbour there are fairly extensive 
outcrops of a sequ'JOce ot contorted sandstones, phyll1 tes, 
quartzites and minor quartz sericite schists.. Their 
stratigraphic position, to me, waS obscure.. Their previous 
correlation with the fos:;iliferous sandstones in the Spring 
River seems to be highly questionable~ There is no doubt 
bat this formation exists as a valid stratigraphic unit, 
but :;ome of the correlations made are doubtful nnd the 
formation, as I18.pped, could possibly include rocks ot vary­
ing ages,. It ,"ould be profitable to re-exsmine the 
correlations of this tormation ovor much of the Bathurst 
Un rbour area.. 

Black Graphitic Schist.,. 

The .aiD outorops of these lie around the 
shores or north-east BathU88t Harbour. Stefanski has set 
apnrt portion ot the. in the vicinity of Swan Island ns a 
sepnrato ollier tormation but I could find no strong 
field evIdence lor this .• , Perhaps the separr tbn was made 
upon pelJrological grounds.. The format1on seems to be 
the oldest, or at least the most highly metamorphosed 
suite of rooks .n the aren.It ..:onsists of glossy, biack 
and grey schists containing in same areas., abundant quartz 
nuge~. The schists are studded with holes due to the 
leaohing out or some seoondRry mineral. In all outcrops 
this mineral seems to have be81. cO:.lp::"taly 19ached out 
and I oould find no material fresh enough for identification 
purpose... The mineral has s roughly square basal section 
and a prismatic habit; it did not seelll to resemble garnet. 
It would ba worthwhile trying to find fresh outcrops of the 
schists so that the minoral could be identified and perhaps 
give an indication of the metamorphic facies. The oorrel­
ation of the black schists or north-east 'Bathurst with the 
grey and blaok phyll1tes around part of Long Bay seems to 
be questionable.. These two sets of rocks appear to have 
been subjected to different degrues of metamorpllism IlClJ to 
h[we l1ttle in common except for colour. Petrological 
work would give a bettor indication of this. 

West of the mouth of the Old Kiver I briefly 
examined some shoreline exposures of a sequence of thinly 
bedded (2" - 6" beds) quartzites end sandstones showing 
well developed, similal'-type folding with en earlier 
c 'eavage, oblique to the axial planes of the folds. The 
formation seemed to be different to any of the othors serm 
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in the Bathurst area and to be quite different from many 
of the aocks around Melaleuka Inlet with which they have 
been correlated. 

SUMMARY OF STRATIGRAPHY 

Intergrating the observations made, the following 
stratigraphic table seemsi;o be reasonable, at least for 
the upper part of the sequencB. Not enough information 
was collected to offer a firm strlltil'.raph'y for the older 
rocks, and the teble given for this part of the sequence 
must be trl)?ted with reserve. 

Possible Age. lIDU. 
Unconformity 

D&vonian ---------------------Cox's Bight Granite? 

Ordovician Spring River Sandstone 
Ruby (bnglomerate 

Cambrian '~ine' Conglomerate 
Long Bay Shale 

-------- ------Strong Unconf'ormity-­
~.W. Cape Granite? 

Precambrian Black Phyllites and Laminated 
Quartzite, Contorted J~stones, 
some Schists and 'juartzi tes. 
Black Graphitic Schists. 

It will ba noted that no inconformity is postulated 
between tha Cambrian and possible Ordovician rocks. There 
is no strong ev1dence for this in the field. This may seem 
to be anomalous, but perhaps it is due to a weakening of 
the Tyannan movements in this direction. It might be 
noted in this connection that wells reported a similar 
lack of unconformity botween the GaII:brian and Urdovician 
rocks in the Beaoonsfield district. 

ci3DIMo:NTATION. 

There is stronK evidence to show that the existing 
iuees on the sedimentation of this area are invalid. The 
views that the Long Bay cihale is a shallow ",,,ter sediment, 
and that it is partly glacial in origin, are both inconsis~ 
tent with 'the field exposures. HowelTer, it should be point" 
out that previous workers have not agreed as to the precise 
limits of the Long Bey Shale. Thus each person has been 
disdussing sligtJtly different rocks. In spite of this I 
maintain that the views so far published are quite untenabl •• 
The rocks are clearly and indisputably greY,lacke-turbidite 
facies and could well be of deep water origin. The mud 
c racks which have been mentioned are almost certainly load 
casts which abound throughout the sequence. No striated or 
faceted pebbles were found which would indicate glaCial 
conditions and the disrupted framework, associated as it 
is with flow casts, graded bedding and sodim<mtary slump 
stllUctures 1s quite incompatible with a glacial origin. 
The disconformities claimed are p"rely sedimentary in 
character. Probably the cherts and mUch of the finely 
laminated shaley ,,,atadel represent the 'normal' sedilllcmts 
whilst the polymistiC conglomerates and sandstones are 
the tur~bidity current fraction. 
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Above the Long Bay Shale is a series of interbedded 
sandstones and greywacke type conglomerate which seems to 
denote a change in the sourCe area of the sediments and a 
shallowing sea. This is followed by the Ruby Conglomerate 
wluch could be either a shore-line or piedmont-type deposit. 
Possibly above this again we have the worm cast sDndstones 
and current bedded and current ripple marked sDndstones 
with mudcracks which also indicate very shallow water 
condi tiona. 

~TRUCTUR~ AND TECTONIC~. 

There is good evidence in the field for a sharp, 
major, tectonic break at the base of the Long Bay Shale. 
Above this horizon the rocks are strongly deformed only 
locally and they are folded into the flexural-slip type 
folds wIthout schistosity or strong cleavage. Below this 
horizon the fold styles are much more intense, plastic 
type or oleavage type folds with varying degrees of 
schistosity and frequently more than one direction of 
structural Uneation, Also, these low"r rocks contain 
two generations of quartz veining one of which is 
brecoiated. 

The fundamental difference between the two structural 
interpretations whioh have so far been offered for this 
area lies in the overall plunge of the major structures, 
I have measured several plunges of minor folds and found 
some plunging north and others south, also, a few trending 
easterly. The eXisting, maps 8eem to indicate that not 
nearly enough .easurements of thi. kind on minor foldsr 
boudinage and other minor structures has been made to form 
any coherent pioture on thi. point,> Once 1t is realised 

(as can be demonstrated), tbat formations have been deformed 
more than once then by a detailed study of axial plunges 
the croSl t'oldIng, it' present t can be mapped.. The existence 
lit' at lea at some eesterly t'01c1 trends sug,;ests that the 
fundamental difference of opinion between earlier workers 
might well be resolved it' cross t'olding can be demonstrated. 
I gained the impression that an i.portant easterly structure 
of come kind was present along Bathurst channel. There 1s 
a d1stinct sw1ng ot' axial trends and a general increese in 
teotonism around the channel area,. 

Jtet'ansk1's map indicate. a ohange 1n axial trend. 
between the old~r rocks and those above the Long Bay Jhale 
whioh he has not disoussed in publi~hed reports. This 
8eems to support the h7Pothesis ot' a major unconformity 
between the two tectonic units. The fault pattern shown 
by ~tet'anski is an almost class1cal example ot' a conjugate 
shear system eomplem.ntarT with his fold pattern. However, 
although the trend of his t'aults supports this, the throws 
on many of them are contradictory. It would be worth 
while re-examining the movements along th,se faults carefully 
in an attempt to integrate 1t with the overall fold pdtern. 
Further, this t'ault sTstem does not Seem to have pene~ated 
the Tounger rooks, This suggests that it may be pre-
Long BaT Shale in age, and aga1n supports an unconformity 
below the ahales. 

On Stefenskl'. map most boundarie. appear to be 
shown as purelY sedimentary boundaries. In this form1ile 
map is most d1t'ficult to interpret and 10se8 much of its 
value. For instance, he sbows apparently normal sedimentary 
boundaries between the HugbT Conglomerate and six other 
formatIons, Unless a major unconformity is postulated at 
the base of the Rugby Conglomerate (and there 1s no evidence 
in support of th1s) an impossible Situation develops. ~en 
a per"on who has not visited the srea can readilT see that 

------ ~~-~ - --
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the sap 18 1nconsistent. It 18 pointed out, however, 
that thi8 may be purely oversight rather then fundamental 
geolo~ical error, although thet wculd not be obvious to 
an outside observer. Frankly 1 do not think for one 
moment that he inters such a break. It wculd be futile 
to list all the obvious discrepancies within Baker's map, 
between his map and raport, and between his map, report 
and the field exposure •• 

-----



SUMMARY 

(1) Much of Baker's work is unacceptable. 

(2) The discovery of fossiliferous sandstone in the 
;;pring River area demonstrates that Lhe view thnt all 
rocks in this areB are of Precambrian nge must be 
critically re-examined. 

(3) There is a goo;d deal of evidence to show that 
the sedimentation hi story of the area has not be'm 
correctly interpreted. 

(4) It is suggested that the structure of the area 
should be re-interpreted. A major sedimentc.ry and 
tectonic break at the base of the Long Bay ~hale seems 
quite probable. 

(5) Some confusion has been caus .. by the fRilure to 
clenrly differentiate bet'.feen sedimentary and tectonic 
structure. 

( 6) 
There 
style 
older 

Fold styles have not been rigidly established. 
i8 for instance, a complete change of fold 
belween the Rugby-McKenzie conglomerates [.ucl the 
rocks along Melaleuca Inlet. 

(7) ;;tefanski's map indicates an important Rnd 
l'undamental shear syct<lm dev~loped over the whole 
region. However its significance does not seem to 
have bean appreciated end the throws on some of the 
feults '.c·.auld profitably be re-examinEd,. 

(8) The significance of the sedimentary structures 
in the Long Bay Shale has apparently escaped notice. 

(9) There 18 some evidence for east-west cross 
folding which could, 1n part, explain the fund',,,,ontal 
structurel enomally between Stefan~ki's and Baker's 
work. 

(10) Not enough attention has been paid to the plunges 
of indiv1dual folds, minor folds, lineations ';nd 
boudinace. 

(11) The 'blsck schist~ could include portion of two 
separate format1ons. 

(12) Balter'. "Long Bay .,h8le" i. completely un."ceptable. 
If' contains units of vastly different tectonic tirades • 

. (13) PUblished views on the s1lification of the shales 
are not strongly supported by the field exposures which 
I examined. They could more easily be oxploinod by 
variations in the original quartz contant of the sedimants. 
;;ome of the 'si !.e1f1od shale' seems to be a sepsr,.to 
formation. . 

(1~) There are two distinct generations of qUArtz 
vs1ninc in the older rocks. This sugcests thot the two 
granites are of different eges. 

(15) Balter'. Yiaw. on the solvent action of peaty 
wat~rs upon silica are extreme. This does not seem to be 
nearly as h,portant as he suggests. Quartz veins around 

[. 
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the harbour shorelines ere not noticeebly attacked 
by such water. 

(16) The existing 1" map is difficult to follow as 
few unconformities or faulted contacts B.re silO"Tn, 
even when the postulated stratigraphy demands them. 

(17) 'Varvoid Bay', an apparently crit1cHl aI"'", "round 
which much discussion is centroid, is not indIcated on 
any map. 

(18) The stretched pebbles reported from Mts. McKenzie 
and ,;ugby are probably recycled pebbles. 

(19) The critical coptacts between the Long !Jay Shale 
And older rocks along the eastern shore of Long Bay 
heve been 19nored complately by Baker and apparently 
indicated as sedimentary boundaries by dtefanski. They 
are certainly IIOre complex tban this and w'ould repay 
(!areful atudy. Although they are very difficult "nd 
puzzling, they 8eeDl to contain the clue to much 0(' tho 
structural and strat.igraphic confusion 1n this AreA. 
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