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1, j HIRODUCTJON

l~ITied out by the Silell (UiI'!!"il) in Lunlll'ction \'Iith CDill explor'atlun Wl!i'k

ill arc:a~ adjacent to tile Fillg"l Cui li"r'} in North Eastcrn Tasmania.

I, r'ermo- Tr'j ass -j c see,uel)ce 0; LJp Lu GOO Illetr'es tili ckness covcr's about ha I f

of the area of Tasmania. FH,UI<E 1.

The Permian part consists ot gluei"l, marine and fluvial dcposits with

locally sOlne coal. The Trias~ic pact contains extensive coal bedl'ing alluvial

and fluvial deposits ~Ihich ure loca"lly grading into marine deposits.

In the north east, the Triassic coal measures have their optimum development

with a thickness of more than 300 metres, and some 5-10 coal intervals. This

al'ea accounts for the bulk of Tasiliania's total cumulativc coal production

of eleven miliion tonnes. One third of this has been produc2d at the Firlgal

of Duncan mine, which is currently the only operating colliery and produces

about 200,000 tonnes annually.

Here, room and pillar workings in the Duncan ~eam extend over some three

• square kilometres~ More than 50 kilometres of accessible roadways expose

about half a million square metres of coal and roof rock surface. These

continuous exposures of the seam and its immediate roOf, as wcll as the .-

l1ulllerou~ large roof falls offered an opportunity to study deposi tional

fcGtures, especially larger 'ones ~Ihich can not be observed in bOI'e cores.

The invitation to vi sit thrc mine was obtuined from Corll\;all Coal Company

011 the basis of friendly relations and consultations between lease neigh­

bours. Thanks arc due especially to the mine mJnagr.r, Hr. I!ollcrt f1el1ows

for the permission to give this presentation and to Mr. Vic. Threader fro~

tile Mines Department, whO kindly arranged access to bore core~ and made

core data available.
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'.ucll liS typ,,~, uf beddlr.u, :','1 k, UI, IJLddinu plun"s <lIld shapes of .'od budi,?s

hiJve bec;n s tudi ed by Im:,21'0US i,utl,ur's, and were usod as cri t.eri iJ ror tile

recognition of depositional ellvi nJlllllu,tS.

r'lodels have been dEveloped cind r'~filled for alluvial fans, alluvial plein,;,

braided, straight and m2and~rin9 river~, lak"s and coostal plaiils. SUCII

models have been applied to cual bearing sequellces CSllccially in the

~,ppalachian [)asin by Wanless, Donaldson, Ferm dnd Horne and by many authur's

in European coal basins.

Sedimcntological characLeri"tics of the Tasmanian CQil'1 !J1(~asur('s can nO'o'I

be compilred in detail with triose of simil"r deposits clscwhei'e which havl'

been subject to Ilumerous d~tailed irlvestigations.
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3.

scquenclC is larsely boscd c,. b"f'L LU"" u~servi)tiun~, rr.lilting to lithology,

type of bedding, verticill I'"riatiolls and corrclJt',C,ilS bCt"W2" boreholes.

A. 1·30 metre thick intuva'l f'epn,senting about hulf of the tot,,] thickness

of the coal meusures in tiie studied orea is shc,m on FlGU[lE 2.

The sequence consists basically uf fGur rGck types:

]. medium and coarse griJined e1<\5tics vihich 3re uccording to PUTlJOH::'S

termirlGlogy sub-greywdcke.

2. fine grained sub·greywuckes ilnd siltstones.

3. mudstones with little or no curbonaceous mat~l·ial.

4. carbollaceous mudstone and coal

The basal 300 metres of a number of holes were found to comprlse tlle50 rock

types at the following percentages:

medium and coarse sub"greywacke

find grain~d sub-greywacke and siltstone

mudstone (non-carbonaceous)

carbonaceous shales

coal 3%

As recogni sed a1ready in 1968 I)y V. Threader, thc,;~ rock tYro'; J"(' USUJ lly

arrunged in upwards fining cyclc~;, com"lel1c'ing iJbove an ('ros'ion,,] bose

with massive, apparontly unbodded or faintly horizontally bed;L'd mediu'l;

and coarse grained units of 2-20 metres thickness. ~JlId pcbllle congloII10ratl's,

coal spars and clay bands occur often within thes0 units. COII'.:1I0111y contol'lcd

bedding, slumping and grain flovi is evi'dent. 1h(e~der (1<)63) pointcd ()ut

that these sandstonos often cover as lorge Meas itS carbon,1ceoLls intervals.
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indiv';dua" bodies end the l>(;lAl)(J"" 100 DeLI/ten them I:as been studwd in

the mi ne in some deta i 'I.

H(wizontal and low angle cruss beddinu ~Ias found to be lIlore "ronounCt~d iii

the finer grained intervals, while cerltimetre scale ripple cross bedding

and millimetre scale flaser bedding vias cOlillnonly cbsel'Ved in the fine

gl'ained, silty alternations ilt ti,e top of these units. [ledding in SOllie

of the finer clastics was ofter, blurTc:d by bioturbation and small scale

grain flow.

The sub-greywackes of this sequ~nce are usually well sorted and centaill

often less than 30;~ quartz \'ihile rock fragliionts predominate. Theyar-e

usually poorly c~mented and friable, More mature, quartzose sa~dstones

are missing here but are knc,m tu occur in latera'i equival"nts to the

south-west and south-east.

Vari ous types of muds tone and clay a re observed. Some a re muSs 'j ve and

i1ppurently unbedded, others are fine banded and snov! d:ul'iicteristics of

deposition fro~ suspension in bodies of nore or less stuynant water.

Among the various types of clay and mudstone, the most conspicuous ones

ure the numerous em-dm thin usually light brown beds. which huve been

used in the mine und in boreholes as correlat'ion markc:rs. Ii,e-cent clay

Llineralogical studies by C. Gilcon (1979) in this d;'ca have C;u{;'jestec! a

1,

;::.

volcanic source of the llIateriul of SOIllI? of them hdVill!j Ili!Jh IilonLl1lorilluni Ll'

contents.

At the base of some of the observed coal seams then' are l-S (L'ntil1:etr'.'

th'in white or light brown clay beds whi,ch have some resemblance I"iill

underclays. Some of the carbonaceous shules at tile base of coal seams
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carbonac!:ous shille or hea",)' durl lliuss"ive inferior coal. Locall,)' a rei"' thin

torbanitic shales have bel'n ob"crved.

The laterally most persistent ruck units are the ones consisting of

carbonaceous shale and coal. (FIGURES 3 and 4.) Borehole evidence suggests

that some of them Iliay extend uvc:r several hundred squdre kilometres. Co"l

is less persistant than Shale, imd may var'y from less than one to more than

<1 metres \·/ithin a felv hundn,cI metres of less, as seen in the mine.

The lithology, frequency and succession of these rock types, thp.ir contacts

and interval features such cIS bedding, and their' liJteral extent and later'al

variations suggest the deposition in an alluvial plain environment.

Observations in the mine confirmed this interpretation and added some

detailed evidence which is only obtainable from continuous exposures.
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ur the plant uiltcrial. The iliVI, illil"rellt dsh contento" swcpt in lJy \;ind

2nd I'later, lI:ay 'indicate ratilor s 101'1 coal deposi tion.

Th~ base of tile sea~1 is ra.eiy exposed. 1>('10'1,' the Se,'1l1 dlere is usually d

light grey 01' grey-bro\i11 ilIJdstoll~, 10Cd11y silty und 1'irm but 1II01'C ofL:n

r"t!ier soft 2nd 1I0t sU'itabll' as a VJul'kill'J flollr'. The uppermost J.-J cedt:·,

1"',1::",,s of the mudstonc are "c(asiollully light Iwol-In ilnd l-esciTlble an under'"

clay. 1\ persistant stor,e bUild of 1.. 5 centimetres thicklless occur''; about

GO centimetre, atJove tile base of the sea/ll. Thl' \'larking floor is usually

kept at this band.

to extend tllroughout the mine workinvs and coold bc used as nlarker horizons.

Of the stone bands higher up in the seam, hlo thin bands separateu by scme

6 centimetres of coal are usually easily recognizable and .have beell used as

marker horizons throughout the mine. Other bands are more variab10 in

thickness and lithology, consisting partly of splinter-hard stone ~nd partly

of soft plastic clay. Locally, some 20 centimetres of torbani tic silal,' occur'

I'lithin such a stone hand.

The, stone bands have usually a shJrp, slightly oro';ion"l base" l(},~dlly"i,h

Sl'iii(' vrains and lilud pellets near the base. The top is oftc'n gl'a',:oltior"ll.

Upl'ii1,ds fining graded bedding 'is oftell clearly rccognizilblr. lilll imr:~re

[h'ill pilrallel and ripple lanlinaticll, SOI;!e centimetre: scale drag Cold,. uilci

[OCi:'! minor erosion and (c-\;Grking indicate Iliodel'aU' current activity. Ilends

of simi lar type are knovm fl'om many other coal basilE. They ill e interpreted

to be deposited frolll suspended Iliud during occ,lsionJl floods when the entire

coal s\lamp viuS inundated. Flfter each of these floods, coal depo, i tion

obviously resumed r'ilpidly.
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cCI'relaLion is more COlll~lb, '.,' lilustrded on FiGURE 5.

}" sOllie al'CdS, tllo tI"iJOS it ,Oli 01 cOill continued, ilnd as much as t\'10 Inecre,

of coal follO\; locally abOVe ti,e Illarker bed. This cOill interval includes

50ine clily beds of vJ,"ialJle LliiLk"ess. One of thom l'ilI19c'; in thickness frol"

" fel" cent'iroletrcs to several IIletres and separates an uppc'r cOill ply of about

one metre thickness fro-n the IIlilin seum section.

to coarse sub-greYVlucke 1-111'jch usually froms the roof in the m·inr.' workiilgs.

The edge of this sub-greyt;ackc is exposed along the pct"iphery of the oiine

wOI"kings over a length of ubout i\ kilometres. All ulong this edge tl\(~I'e

are numerous large roof falls which clearly expose the transition zone.

(FIGURE 6.) This sub-greywacke is composed of individual rock booies, each

of several decimetr~s to meters thickness, which laterally represent

individual mudstone and coal beds.

The edge of the sand body is locally inclined at a low angle to the ceJl

scam. Mostly the angle is in the order of 30 degrees but locally it is

almost vertical (FIGURE 7 and 8).

Differential compaction along this zone has caused locally extensive squeezing

of clay and coal, slickensides, fractures arid faults which usually originate

and terminate within the seam (FIGURE 9). It is evident that these ~i5Dlace-

ments are caused by local compQction and not by regional tectunic S[((;';S.

However, the fact tha t the mos t pronounced pa,'ts of Ule edge 0 r' the sand

body follow f,,jrly straight lines InQY suggest sOll1e ';light syndcpo5ilional

movements. (FIGUREIO).

The sand hody \"as obviously deposited on the topographically ]U\'I(.!~t :Jai"ts of

the coal swamp I"hile on the surrounding sliglltly Iligh,~r fJround cOdl Jnd lI1ud-

stone deposition continued. Cornp;lction~l processes ',Lallil ized for" sow: tiill'~

the position of the edge of the sub-greywacke unt'il ('ventually the sub·,

greYI'lacke spread out over the e!ltire area.
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·'11:. Lasal mC;;iUCI"' of tjl~ r~cf :llljJ:-,l..\~tll.: u-~ lhe lijlllC \'Jol'kin~J.':J "is U:-,~L1v_j i",'

'[Ilis unit Iilaj locanj cxc'.CJ 1.I,r've It,etl~c 'in tliicLness. \'Iilere it is tliick,

in roof falls are I'Me. i'illlI'~ it is tll111 or tlIis~;ing, thrl'e is ofV~n ~;UI!I~

evidence fu.- erosioll. \htc:((, tile Illussive lJasal sandstone is thick, its b,lse

'fhis basal sand has al1 cJI~riJ.ct~ristics of a gra'in flOl·' or sheet sand. ~iar,d

fans ~Iith s'imi lar charactel'istics have '-'een d~scribcd fl'i)!iI different sub,

aquatic er,vi.-onillents ~Ihue lar-ge dllluunts of sedimcnt m1.cl'ial \,i(~:"e initiillly

accumulated on relatively st~~~ slopes, of perllJpS 1-2 d2lJrecs/stilrtcd to

C(eep do~m-slope, bt;ciJ.!ne liquefied and eventually formed turbulent grain

flUl-Is with higrl density and tiigh velocity. In most repurted cases sucli flv,,~;

occurred entirely within (>xtuls1ve bodic: of more or less stagllJnt I',d'c('.

The basal mernbel' of the loof siindstone 'is followed by l()l!linated and I'ipple

cross bedded units which Inay indicate ~:itning rJo:Jds. Higher up follm'l 10',01.11191"

crossbedded sandstones with erosional base, which mQY ,·epresellt strea:n

channel deposits. Braided streams and straight channeL apl'eilr to have been

more comnon th~n meandering channels.

At many localities in the mine, large slumped mJsses are exposed in the

illimcdiate roof of the mine and can be studied in large rc!of falls. They

Ilave an el'osionil1 base ilnG c0nt-lin slumped iJl:d cDlltDrL(·j 1:'ClLcriali,l(,ludin'j

blocks of several cubic IIKitn·s. They %1Y hJVC been fOl'h1:.'G !ly undel'cutting

of channel edges or simply by slo~e fdilul'e as i', n".ult OJ "]1):-:1 (\,,!'O,'.itiun

on a slightly inclined base.
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"ILl: !jase vf tIle? sand:-;t':lIL l'ii:;\':!1 u'Ju",lj tU(j;iS Ud~ IHininD roof displdYs II

l(<l'~W vari-:;:ty of f(;J.turcs \"Ii!...!l J~:IJu,jtH)tiul s-i~nifican~:(1 (FIGU:~E ]0).

ii, SOllie ~~l'ts of thc ',In"", tl,e,uul io etl"icst l;et'f"cUy flilt and SIIOWS

no clear eviclGnce of .,:!,-csj.CJ.1-,-. III utller' parts it is more or less uncluliltilly.

Here some eros'ion is rccoYlliLablc,. The lliaximum alllQUnt of erosion observ­

able under cllannels ilild scow's r'ar-e:ly exceeds 10-20 Cli1. The ilillount. of

erosion lias inferred bOlo d"tailLd l!lo~ping of till' intuval oet\"/Ixn the

sandstone base and t"'o [ilain marker oed. Obviously the peat vldS not easily

eroded by till! basal sandstoll(!, or by illly seOUl'S cutting <lawn frolll tligllCr

levels \"/ithin tn" sulldstone unit.

Channels are p(!rhaps the most consp'icuous on<'s. Tlwy iln~ :JCU2 i'IY

roughly parallel and trend NNE SSW in the old workings. in the soutllern

and eastern pal't of the [Iline they follol"/ often VIC? edge of the sandstone.

Some protrude as much as one metre or' more from the roof, have a wi dth

of 10-20 metres and a length of 100-200 metres. Their deepe,t pan,

are often filled with gravel lags. Differential ccmpactlon resulted in

some squeezing of the coal underneath and in faults along the: chunncl

flanks.

Smaller scours of 0.5-2 metres width. 3-10 metres length and 0.1-0.5

metres depth are locally coolnon. Only fev! are assymetrical and indicate

the direction of transport.

Tree logs, bl"anches and reed type plants, tool marks and various types

of current lineutions such as flilte roarks and fUI'l'O\'!S OTe corllll~on. They

are usually parallel t~'the general transport directiorl although local

deflections are evident.

Areas with thicker and coarser sandstone have usually a more undulating

roof \-Ihile in urea, where tlte basal sub-greywucke is thin UIIl ,'oof con

be almost perfectly flat over ~s much as il hundred metre's.

Upright lareJe trees and large roots are coounon in sOllie parts of Lhe

Ill; ne.

•
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fOn011 oftl'n SLt,e'~llt Ili'l', ul' "S lliucli as 1UlJ lill:tres and have a \,idth

of 3-10 el!e l'll,ut: tiel} 1;,0'"u0 1,0111 ti,e l'OOf. (FlGUllE 11).

obviously from tile Sli tu U,~ I1E. In ti,e "Iestern part of tile mine Llle

trans pur t lias [Jar" 11 e1 to till: Illany [JilE t,"endi ng ciluntH'l s.

8. D~0LTIi~G (FlGUf,[ 12)

N~"rly all discontiliuiLiec UUc,civl:d in the mine ilre j"(~latcJ to dFpositjOllil~

and cOillpact'ion phl!Jmll~fld alld liUVC littl", (;1' nothing 10 do with real faultillu.

~,(),n(: mi nOI" syndepc;,i 1.1 ""Co I bluc!. 'IIQVCI,ICIl'Ls may, howel','r, have ill fl uenct'cl til','

tU,Jography on Ilhich tii" "alid V'elS deposited and thus rl'edeterrni!lC'd the pus-

ition of channel edges.

TI](' most conmon discontitil1'iLies thot look like Faults OCClil" along dlallln,l

[,uges. Tiley are nol', displJcing thi, roof and floor of the "edm but u">llJlly

disappc:ar in some horizontJI bcd that often sho~/s slickensides. Tiley 3l'e

clearly the result of the different compaction rates of the COJI and tll~

clIJnne1 fill.

The cleat pattern in the mine is poorly developed and not sho~ring any

persistent trends.

Horizontal or lOll ,:lIIg1e sl ickensidl.'s occur often ulon') thl' rocd'. Locally

they surrouncj lc:ns or disc shaped bodies of roof rock fllati'ria] 01' s('\,(',"a1

metres in diametre \'Ihi(il hilVC Cd used par,ticulijrly dallgeruus s([«(den roul'

f&l1s. They also arc dcposit'ioJ,al and cO:llpactiuJ:iil f~'atl!n~s "f,d ha'l(, I"Jthing

to do \'Iitil I'ea 1 fali 11. i ng.

The thick dolerite \'Ihich intruded abolit: 150 metres above the illlnc l'Iorkings,

hus appurently not affected the interval exposed in the mine.
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and stream deposits.

Duri n9 peri ods of \Ii despr~du 1"1 uud i 119,1 arye masses of sediment whi ch had

been accumulated at th~ (;dV~ uf the basin, became unstable, ~Iere 1iquefied

and moved as high density gl"<.Iin fluI's to\-Iards the central parts of the

flooded areas, \'Ihere they furm~d lurge fan shaped sheet sands. Laterally

and above these grain n()VIS, tile suspended mud 5ettled dO\'In. Such lakes

were short lived, and some of their sediments were reworked while the

floods were waning and in subsequent periods by stream channels. Slight

variations in topographic gradients and fluctuations in the Jvailable

sediment and water discharge caused the form-'ltion of iJ variety of stream

channel types including braided, straight and meandering channels.

The alternation of widespread intervals of clastic sediments and of

extensive coal swamp deposits could be fully explained witll variations in

water discharge. It is not necessary to postuate tectonic events, major

changes in tographic relief and large variations in sediment availability.

Similar alluvial plain deposits are known from basins in Northern Spain,

Central France and many other places to contain some locally very thick

coal seams. The observations in the Fingal mine have shown that seam

profiles vary significantly over very short distance~and that in sucll a

depositional environment a' relatively dense grid of boreholes and ottlCl'

observation points is re(juired for olltlining areilS with OptilllllHI coal

thickness and quality as well as favourable roof and floor conditions.

,
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