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SUMMARY 

In 1960 , th e Burea u o f Minera l Resources , i n associatio n with th e Geologica l 
Survey o f Queensland , initiate d a  programm e o f regiona l mappin g o f th e Bowe n Basin , 
Queensland, whos e primar y ai m wa s t o assis t th e searc h fo r oi l i n th e basin . Tw o partie s 
were i n th e fiel d durin g 1960 . Thi s progres s repor t cover s th e wor k o f on e o f thes e partie s 
which mappe d mos t o f th e Moun t Coolon 1:250,000 area . A  preliminary editio n of th e Moun t 
Coolon Sheet, i n th e 1:250,00 0 Geological Series , i s issued wit h th e report ; furthe r mappin g i n 
adjacent area s i s require d t o resolv e som e outstandin g problems . 

The oldes t rock s i n th e Moun t Coolon are a ar e th e Anaki e Metamorphics : thes e 
crop ou t i n th e Anaki e High , i n th e wes t o f th e area , an d were no t mappe d i n an y detail . 

A grea t thicknes s o f sediments , th e Drummon d Group , wa s deposite d i n th e 
Drummond Basi n wes t o f th e Anaki e High , mainl y durin g Lowe r Carboniferou s time . Som e 
of thes e bed s cro p ou t i n th e south-wes t o f th e Moun t Coolon area , dippin g west of f th e 
Anakie High . Th e marin e sediment s o f th e Moun t Wyatt Beds, th e aci d volcanic s an d mino r 
sediments o f th e 'Undifferentiate d Volcanics' , an d th e Carboniferou s Bulgonunn a Volcanic s 
crop ou t eas t o f th e Anaki e High . Th e Bulgonunn a Volcanic s constitut e a  massiv e bloc k whic h 
forms th e wester n basemen t o f th e Bowe n Basin . 

Deposition i n th e Bowe n Basinbegan in late Carboniferous o r earl y Permia n time 
with th e depositio n o f th e Lowe r Bowe n Volcanics , a  ver y grea t thicknes s o f mainl y andesiti c 
volcanics an d interbedde d sediments , an d possibl y contemporaneou s intrusives . Th e uni t 
contains rar e plan t fossils almost throughout , an d marine fossils nea r th e top , A  disconformit y 
and a  possibl e angula r unconformity separat e th e Lowe r Bowe n Volcanics fro m th e overlyin g 
marine Middl e Bowe n Beds , Th e marin e bed s contai n three stratigraphicall y discret e fossi l 
faunas, rangin g i n ag e fro m Artinskia n to lat e Lowe r Permian . Al l thre e fauna s ar e foun d i n 
the north-eas t o f th e Moun t Coolo n area , wher e th e uni t consists o f a  deep-wate r quart z 
greywacke/siltstone assemblage , fro m 450 0 feet t o 800 0 feet or mor e thick . Onl y the younges t 
fauna occur s i n a  quartz sandston e o n th e wester n sid e o f th e basin , wher e abou t 200 0 feet o f 
this sh e If-type deposi t unconformabl y overli e th e Bulgonunn a Volcanics ; i t represent s a  late -
stage transgressio n o f th e Middl e Bowen se a o n to th e Bulgonunn a Volcanics . 

The Uppe r Bowe n Coa l Measure s conformabl y overli e th e Middl e Bowen Beds , 
They were deposite d i n a  shallo w restricte d basinbecomin g swamp y a t times , permittin g coa l 
seams t o develop . Th e uni t consist s o f abou t 10,00 0 feet o f lithi c sandston e an d calcareou s 
lithic sandstone , siltstone , conglomerate , carbonaceou s shale , an d coal; it contain s a n abundan t 
fossil flora . Th e uni t i s probabl y Uppe r Permia n i n age , bu t ma y exten d into the Lowe r 
Trias sic . 

The Carboroug h Sandstone , 150 0 fee t o f current-bedde d quart z sandstone , i s 
structurally conformabl e bu t possibl y disconformabl e o n the Uppe r Bowen Coa l Measures . I t 
grades upward s int o th e micaceou s lithi c sandston e an d micaceou s siltston e o f th e Tevio t 
Formation. Thi s formatio n contain s Triassi c plants . 

Tertiary sediment s an d basalt s whic h unconformabl y cove r th e olde r rock s i n 
many area s ar e remnants , som e quit e large , o f ver y extensiv e Tertiar y deposits . Cainozoi c 
alluvial deposit s an d soil s cove r muc h o f th e area . Laterit e profile s ar e develope d o n th e 
Tertiary rock s an d o n som e o f th e olde r units . 
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Igneous rock s o f severa l age s intrude d th e Anaki e Metamorphics, th e Drummon d 
Group, an d th e Bulgonunn a Volcanics . A  suit e o f intrusives , rangin g from granodiorit e t o 
gabbro, intruded the Bowen Basin succession. The y are possibl y lat e Triassi c orpost-Triassic . 

The relationshi p o f th e Uranna h Complex to th e adjacent Lowe r Bowe n Volcanic s 
is no t known . 

The Bowe n Basin develope d abou t the beginnin g o f Permia n time, receive d sedi -
ments, with onl y on e know n interruption, int o the Triassic , an d was folde d an d intruded i n lat e 
Triassic o r post-Triassi c time . A  shel f area , apparentl y fre e o f majo r intrusives , an d a n 
intruded, folde d zon e ar e recognize d withi n th e basin . 

Oil sourc e beds maybe present in the thick quartz greywacke , siltstone assemblag e 
of th e Middl e Bowe n Beds ; potentia l reservoi r bed s exis t i n th e quart z sandston e o f th e 
Middle Bowe n Beds i n the wester n shel f area . Prospectin g fo r oi l ma y bes t b e confine d t o th e 
eastern edg e o f th e wester n shel f o f th e basin . 
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INTRODUCTION 

This repor t an d th e geologica l ma p o f th e Mount Coolon 1:250,00 0 Sheet are a ar e 
almost entirel y base d o n fiel d wor k undertake n betwee n 9t h Jun e an d 14t h Octobe r 1960 , a s 
part o f th e firs t stag e o f a  programm e o f regiona l geologica l mappin g i n th e Bowe n Basi n 
undertaken jointl y b y th e Burea u o f Minera l Resources an d th e Geologica l Surve y o f Queens -
land t o assis t th e searc h fo r oi l i n Queensland. Th e member s o f th e part y were E.J . Malone , 
D . W . P . Corbett , an d A . R . Jensen , o f th e Burea u o f Minera l Resources, an d P . E , Bock (fro m 
9th Jun e t o 9t h September ) an d L . G . Cutle r (fro m 9t h Septembe r t o 14t h October ) o f th e 
Geological Surve y o f Queensland . G . Tweedal e o f th e Geologica l Surve y o f Queensland le d th e 
party o n a  reconnaissanc e o f th e norther n par t o f th e Bowe n Basin fro m 31s t Ma y to 5t h Jun e 
I960. 

The Moun t Coolo n Shee t are a lie s nea r th e norther n en d o f th e Bowe n basin . 
Mackay o n the Queensland coast is the nearest larg e tow n an d i s 4 5 mile s eas t o f th e area , whic h 
is bounde d b y th e 21s t an d 22n d sout h parallels , an d by eas t meridian s 14 7 an d 14 8 30' . 

The Clermont / Macka y highwa y crosse s th e south-eas t corne r o f th e area . 
Elsewhere, a  networ k o f grade d road s an d vehicl e track s lin k Moun t Coolon townshi p i n th e 
north-west, an d th e numerou s homesteads , wit h Collinsvill e t o th e north , Neb o to th e east , 
Clermont t o th e south , an d the Clermont/Charter s Tower s highwa y t o th e west . Thes e road s 
provide goo d access to most of the area , except fo r th e ver y rugge d an d thickly timbered range s 
in th e north-eas t corne r o f th e Sheet . 

The annua l rainfal l range s fro m 2 0 inche s i n th e wes t t o 3 0 inche s i n th e east , 
and i s considerabl y highe r i n th e Eungell a Range . Mos t o f th e rai n falls i n th e summer , fro m 
November t o March , bu t som e rai n ma y b e expecte d durin g th e winte r months . Frost s ar e 
common durin g th e winter . 

The pastora l industr y i s th e onl y industr y o f mos t o f th e area , which contain s 
42 homesteads . Fence s are numerous, but most are i n poor repai r an d offe r no bar t o progress . 
Where th e fence s ar e i n goo d repair , statio n track s an d gate s ar e usuall y available . Som e 
dairy an d mixe d farmin g i s don e o n th e Eungell a Range , o n smal l block s o f goo d lan d cleare d 
of th e rai n forest . Th e timbe r industr y i s flourishin g o n th e Eungell a Range ; a  numbe r o f 
saw mills , som e quit e large , li e alon g th e roa d through th e Range , which, a t Eungella , lie s 
just withi n th e easter n edg e o f th e Moun t Coolon area . Th e timbe r i s cu t i n th e rai n forest , 
partly withi n th e Moun t Coolon area , an d the timber-cutters ' track s giv e som e acces s t o thi s 
most inhospitabl e country . 

The Moun t Coolon are a i s covere d b y RAA F ai r photographs , take n in 1947 , a t a 
scale o f 1:50,00 0 an d o f ver y poo r quality . I t i s als o covere d b y recen t Adastr a photograph y 
at a  scal e o f 1:26,000 , Photo-scal e slotted-templat e compilation s o f th e area , with principa l 
points only , wer e produce d b y th e Divisio n o f Nationa l Mapping , using th e RAA F photographs . 
Geology, drainage , topography , an d cultura l detai l wer e transferre d t o th e photo-scal e 
compilations an d thes e wer e reduce d t o 1:250,00 0 scal e t o produc e th e ma p accompanyin g 
this repor t (Plat e I ). 

Previous investigation s 

Several author s hav e referre d t o th e units cropping out i n th e Moun t Coolon area , 
but no t man y hav e actuall y worke d i n the area . Gib b Maitlan d in 188 9 wa s probabl y the firs t 
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to wor k there . Bal l , in 1909, visited the south-eas t corne r o f th e are a in the cours e o f mappin g 
the Moun t Flor a Gol d an d Minera l Field . Morto n visited th e are a in 193 5 t o ma p the Moun t 
Coolon Gold Fiel d an d made note s o n the geolog y o f th e district . 

Reid ha s contribute d mos t t o th e geolog y o f th e area . Durin g the year s 192 4 t o 
1929, h e mappe d large parts o f th e are a in reconnaissanc e detail . H e mapped the Be e Creek / 
Lake Elphinston e are a in 1946 , t o asses s the coal resources . Fro m 194 8 t o 195 0 h e wa s geol -
ogical consultan t i n a  diamond-drillin g programm e t o tes t th e coa l reserves , th e result s o f 
which ar e recorde d in the Powell Duff ryn Technica l Services repor t (1949 ) o n the coa l industr y 
of Queensland . A  furthe r 7  hole s wer e drille d and one tes t shaf t sun k in 195 1 an d these ar e 
reported b y Shepherd. 

Isbell (1955 ) mappe d a larg e part of th e norther n Bowen Basin, includin g par t of 
the Moun t Coolo n area , i n reconnaissanc e detail . H e reviewe d th e existin g literatur e o n th e 
area an d contributed som e origina l work . 

Laing (1959 ) mappe d the area , agai n only i n reconnaissanc e detail ; i n his unpub -
lished report , he suggeste d som e subdivisio n of the Uppe r Bowe n Coal Measure s and some ne w 
formation names . 

PHYSIOGRAPHY 

Seven type s o f topograph y are recognise d i n the Moun t Coolon area. Thes e ar e 
the Eungell a an d Broke n Rive r Ranges , highlands , lowlands , plains , a n inclined plateau , a 
tableland an d severa l mesas , an d a  grou p comprisin g th e Carborough , Kerlong , and Burton 
Ranges an d th e Redcliff e Tableland . Th e distributio n o f thes e i s show n on Figur e 1 . Th e 
three mai n drainag e systems i n th e area , th e Sutto r River , the Isaac s River , and the Bowe n 
River, ar e als o show n on Figure 1 . 

Eungella an d Broken River Ranges 

The Eungell a and Broken River Ranges include the highest hill s i n the area . Nea r 
Eungella the y ris e t o abou t 3000 feet above sea level . Th e are a is extremel y rugge d with loca l 
relief o f th e orde r o f 150 0 feet . Valley s ar e generall y narrow , v-shape d an d steep-sided . 
Some o f th e bigge r streams , suc h a s th e Broke n River, are mor e mature ; they do no t full y 
occupy th e bottom s o f thei r valleys , bu t the valle y side s ar e stil l steep . Som e o f th e drainage 
is linea r an d apparently controlled b y faults. Razorbac k ridges ar e common . 

This ver y youthfu l topograph y reflect s moderatel y rapi d erosio n o f a  recentl y 
uplifted terrai n compose d mainl y o f resistan t igneou s an d volcanic rocks . Th e rapi d rat e o f 
erosion i s du e t o th e hig h rainfal l o n thes e ranges , which separat e th e high-rainfal l coasta l 
strip fro m the 2 0 t o 30-inc h rainfal l area farther west . 

Highlands 

The highland s ar e a n area o f moderatel y rugge d topography, north of th e Sutto r 
River. Th e elevatio n o f th e are a i s probabl y nowher e greate r tha n 2000 feet abov e se a level ; 
local relie f i s abou t 50 0 fee t t o 80 0 feet . Th e topography is no t a s youthfu l a s tha t foun d i n 
the Eungell a an d Broke n River Ranges; i t consist s mainl y o f small , undulatin g plateaux, wit h 
rounded o r hummock y surfaces , bounde d b y stee p slopes , an d separate d by deeply incise d 
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PHYSIOGRAPHIC SKETC H M A P 
OF M T COOLO N 1-25000 0 SHEE T ARE A 

figure I. 
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streams. Som e isolate d hill s ris e abov e th e genera l level . Th e topograph y is th e resul t o f a 
long perio d o f erosio n o f a n extremely resistan t acid-volcani c terrai n and show s a  mixture o f 
mature an d youthfu l features . Man y o f th e large r stream s hav e cease d deepenin g thei r 
courses and , in tha t respect , ar e mature; few of the m hav e widened their valley s t o an y extent . 
Al l th e mino r tributarie s are quite youthful and many o f the m ar e obviousl y controlle d b y joint s 
and structure s withi n th e volcanics . 

Plains 

The plain s ar e widesprea d i n th e wester n hal f o f th e Moun t Coolon area. The y 
are extremel y matur e an d ar e draine d and , at times , floode d b y a  braided drainage system , 
incised t o a  dept h o f 1 0 t o 3 0 feet . Th e plains ar e quit e level ; a  few mound s o f laterit e o r 
gravel-covered rise s ar e th e onl y feature s possessin g noticeabl e relief . Th e drainage 
indicates tha t th e plains , a s a  whole, slop e gentl y fro m east t o west . 

Lowlands 

The lowland s cove r mos t o f th e are a an d include topographi c form s transitiona l 
between th e highland s an d the plains. Inplaces , ther e i s considerabl e loca l relief , particularl y 
in th e metamorphose d rock s abou t igneous intrusions . Th e topograph y is als o fairl y youthfu l 
in th e north-wes t o f th e area , wher e th e rock s hav e onl y recentl y bee n expose d t o erosio n b y 
reason o f th e shrinkin g o f th e mesa s whic h protected them . 

Generally, however , th e topograph y o f th e lowland s i s mature . I t consists o f 
rounded, separat e hill s an d ridge s risin g abov e soil-covere d plains . Loca l relie f i s abou t 
200 feet . Th e stream s drainin g the lowland s ar e no t braided ; mos t hav e cu t throug h the soi l 
cover t o th e underlyin g rocks , a t least for some o f thei r length . Som e smal l area s o f alluviu m 
are include d i n th e lowlands , particularly in the easter n par t o f th e Shee t aroun d Bee Creek . 

Inclined Platea u 

An incline d plateau occurs nea r the eastern edge of th e sheet . It s norther n margin 
is a  steep , ver y dissecte d fac e u p t o 40 0 fee t high . Southwards , and westwards, i t slope s 
down t o th e leve l o f th e lowlands . Th e surfac e o f th e platea u i s mainl y fla t wit h som e 
conical hills . 

Tableland an d Mesa s 

A tablelan d an d several mesa s i n the north-west of th e are a were probabl y conn -
ected a t on e time , thoug h i t i s doubtfu l i f the y ever completel y covere d th e highland s whic h 
separate them . Th e mesa s ar e fairl y flat o n top, althoug h som e ar e bevelle d nea r th e edges . 
They ar e bein g erode d mainl y b y scar p retreat . Th e mesa s ris e 20 0 fee t t o 30 0 fee t abov e 
the adjacen t lowlands . 

The tablelan d i s muc h mor e dissected . I t is bein g cu t u p into a  numbe r of mesa s 
by th e headwater s o f th e Sutto r River . Th e Suttor Rive r has cu t dow n to th e leve l o f th e 
lowlands wher e i t drain s of f th e tablelan d a t it s souther n margin . Elsewhere , the river s ar e 
not a s deepl y incised ; th e tablelan d surfac e consist s o f flat-toppe d t o rounde d hills an d rises , 
separated b y shallow , broad , sand y strea m beds . Th e eastern margi n of th e tablelan d i s 
marked b y a  serie s o f scarp s risin g t o abou t 20 0 fee t abov e th e lowlands . Th e souther n 
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and western margin s ar e lower , an d in places ar e indefinite . 

Carborough, Kerlong , and Burton Ranges an d Redcliffe Tablelan d 

The Carboroug h and Kerlon g Range s ar e essentiall y complementar y cuestas . 
They ar e th e topographi c expressio n o f a n elongate synclin e compose d o f resistan t sandstone . 
The range s slop e toward s eac h othe r a t lo w angle s an d ar e bounde d o n their oute r margin s b y 
steep, rugge d slope s rising , i n places , t o mor e tha n 60 0 fee t abov e th e lowlands . Th e name s 
Carborough an d Kerlon g Range s ar e applie d t o th e stee p oute r margins , o n the easter n an d 
western side s respectively . Th e range s ar e continuous around the souther n an d norther n end s 
of the structure . Th e space between them is occupied by low rollin g hills and sand y plain s a t th e 
same elevatio n as the adjacent lowlands. Where the range s join , an d especially a t thei r norther n 
end, the y form a  concav e o r slopin g tableland . 

The Burto n Rang e i s a  ver y dissected , rugge d fault block , risin g abou t 400 fee t 
above th e lowlands . It s topograph y is simila r to tha t o f th e tablelan d a t th e norther n en d o f th e 
Carborough an d Kerlon g Ranges . 

The Redcliff e Tablelan d is somewha t dissected . I t i s simila r t o th e Carborough 
and Kerlon g Range s bu t lack s a  centra l depression . I t i s bounde d by steep , rugge d slope s 
rising t o abou t 60 0 fee t abov e th e lowlands . 

The Carborough , Kerlong , and Burton Ranges an d the Redcliffe Tablelan d are al l 
composed o f resistan t sandston e an d ar e simila r i n topography . Thei r oute r margin s consis t 
of ver y steep , almos t shee r cliff s risin g abov e gentler scre e slopes . Joint s an d fault s contro l 
much o f th e drainage , an d erosion proceed s by the underminin g an d collapse o f block s bounde d 
by join t surfaces . Valley s o f th e smalle r stream s ar e ver y steep-side d an d ar e choke d wit h 
very larg e block s o f sandstone . Large r streams , suc h a s th e Isaac s Rive r an d Anna Creek, 
have cu t somewha t wider , sand y bed s throug h th e Carboroug h and Burton Ranges, bu t ar e i n 
places damme d b y them . Th e headwater s o f Ann a Creek, in particular, ar e damme d by th e 
Carborough Range , forming th e almos t permanen t Lak e Elphinstone . 

Drainage 

r ^ i e Sutto r Rive r drainag e syste m i s th e mos t important o f th e thre e i n th e area . 
It drain s mor e tha n hal f th e area , bu t commonl y flow s fo r onl y abou t 8  months o f th e year . 
Rivers , suc h a s th e Sutto r Rive r an d Rosetta Creek , have clearl y define d course s i n th e low -
lands bu t become braide d and indefinite i n th e plains . 

The Isaac s Rive r syste m drain s th e south-eas t corne r o f th e Moun t Coolon 
area. A  mino r divid e separatin g th e tw o parts o f thi s syste m i s show n o n Figur e 1 : th e tw o 
parts ar e th e Isaac s Rive r an d tributaries , whic h drai n first sout h and then south-east, an d 
Cooper, Bee , Walker , an d Carboroug h Creeks, whic h flo w eas t t o south-east , an d drain the 
area eas t o f th e Kerlon g Range . Thes e stream s flo w int o the Connor s River , which late r 
joins th e Isaac s River . Th e divid e betwee n th e tw o part s o f th e syste m i s rathe r vagu e i n th e 
headwaters region . I t i s locate d i n gentl y rolling , mainl y soil-covere d lowland s an d i s no t 
a featur e o f an y grea t relief . 

None o f th e stream s i n this drainag e syste m i s permanent . Coope r Creek flow s 
longer tha n th e others . I t rises i n the souther n en d o f th e Eungell a Ranges , a n area o f highe r 
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rainfall an d greater run-of f tha n mos t part s o f th e Shee t area . 

The Bowe n Rive r syste m drain s th e north-eas t corne r o f th e Shee t area . Tw o 
minor divide s ar e show n o n th e sketch-map . Thes e separat e th e Kangaro o Creek drainage , 
west o f th e Redcliff e Tableland , the Bowen River drainage, eas t o f th e Redcliff e Tableland , and 
the Broke n River drainage , i n th e Broke n River/Eungella Ranges . 

The Broke n an d Bowe n River s flo w fo r mos t o f th e year : the y drain the are a o f 
highest rainfal l in the Moun t Coolon area. Kangaro o Creek, o n th e othe r hand , i s non-permanen t 
and i s typica l o f mos t o f th e drainag e i n th e area . 

STRATIGRAPHY 

The Moun t Coolon area includes parts of the Anakie Metamorphics , th e Drummon d 
Group, th e Moun t Wyat t Beds , Undifferentiate d Volcanics , th e Bulgonunn a Volcanics , an d th e 
Permian—Triass ic successio n o f th e Bowe n Basin . A  comple x o f igneou s rock s crop s ou t i n 
the rugge d north-eas t o f th e Sheet-are a bu t th e ag e an d relationship s o f thes e rock s ar e no t 
known. Tertiar y sediment s an d basal t flow s cove r muc h o f th e are a an d Cainozoi c alluvia l 
deposits ar e widespread . Th e roc k unit s presen t i n th e Moun t Coolon area ar e liste d an d 
briefly describe d i n Tabl e 1 . 

ANAKIE METAMORPHIC S 

The Anaki e Metamorphic s cro p ou t i n th e long , narro w Anakie High , whic h 
extends acros s th e wester n edg e o f th e Moun t Coolo n area . Th e roc k types represente d 
are siltstone , quart z greywacke , quart z sandstone , an d quart z pebbl e conglomerate . The y 
probably belon g t o mor e tha n on e roc k unit . Thes e rock s hav e bee n metamorphose d t o a 
low grade , bu t man y sho w obviou s schistosity , lineation , clos e jointing , an d othe r result s 
of dynami c metamorphism . Th e ag e o f th e Anaki e Metamorphic s i s no t known . The y ar e 
here referre d t o a s Lowe r Palaeozoic . 

Nomenclature 

The nam e Anaki e wa s firs t applie d t o thes e rock s b y Jense n (1921) , wh o calle d 
them th e Anaki e Series . I n the typ e are a nea r Anakie , th e rock s wer e describe d a s granite , 
porphyry, schist , an d slate . Subsequently , th e nam e Anakie Hig h was applie d t o th e 200-mile -
long narro w structure , extendin g fro m Anaki e t o north-wes t o f Moun t Coolon, i n which th e 
rocks ar e found . The y were referre d t o as th e Anaki e Metamorphic s i n th e Geologica l Ma p of 
Queensland (Geologica l Surve y o f Queenslan d 1953 ) an d a s th e Anaki e Comple x i n th e Geolog y 
of Queenslan d (Hil l &  Denmead, 1960) . Th e nam e Anaki e Metamorphic s i s preferre d becaus e 
the rock s ar e low-grad e metamorphics , readil y distinguishe d fro m th e igneou s intrusives . 
They probabl y include severa l units . 

Distribution 

The Anaki e Metamorphic s cro p ou t i n th e wester n par t o f th e area . Here , th e 
Anakie Hig h i s fairl y narrow , 2 0 mile s wid e nea r th e souther n boundar y and abou t 3 0 mile s 
wide nea r th e north-wes t corner . Sout h o f the Moun t Coolon/Yacamunda Road, the topograph y 
is fairl y mature . Th e metamorphic s generall y form low hill s with littl e relie f abov e th e surr -
ounding plains . I n places, the y cro p ou t i n gullie s an d re-entrant s aroun d the margin s o f lo w 
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tablelands forme d by a  dissected laterit e profil e develope d o n the metamorphics . Elsewhere , 
they ma y b e covere d b y ferruginou s grave l an d quart z rubble . I n general, outcro p o f th e 
metamorphics i n thi s south-wes t are a i s poor . Outcro p limits wer e determine d mainl y b y 
photo-interpretation. 

In the north-west , wher e th e topography is less mature, the Anaki e Metamorphics 
crop ou t i n hilly country . Resistant , lateritized , flat-lyin g Tertiar y sediments unconformabl y 
overlying th e metamorphic s for m mesa s wit h a  relie f o f 20 0 t o 30 0 feet . Th e metamorphic s 
commonly cro p ou t i n th e lowe r flank s o f th e mesas , thoug h a  few ar e compose d entirel y o f 
Tertiary sediments . I n this area , th e Anaki e Metamorphics are wel l exposed . Th e Ukalunda / 
Scartwater Roa d run s acros s th e north-wes t corne r o f th e Sheet , throug h a n area o f goo d 
outcrop. Elsewher e acces s i s ver y poo r an d a  youthfu l drainag e system make s cross -
country trave l difficul t an d slow . 

Lithology 

There appea r t o b e tw o roc k unit s i n th e Anaki e Metamorphic s in the Moun t 
Coolon area . Thes e ar e a  silt s tone/quartz greywack e assemblage , an d a quartz sandstone / 
conglomerate assemblage . Th e firs t i s mor e widespread . Th e coarse r sediment s wer e 
seen onl y nea r Rosett a Cree k betwee n Yacamund a and Bungobin e Homesteads , an d outsid e 
the area , wes t o f Yacamund a Homestead . 

Siltstone /quartz greywack e assemblage : Th e roc k types within this uni t includ e lineate d 
siltstone, somewha t spotte d i n places ; closel y jointed , fin e greywacke ; schistose siltstone , 
laminated i n places ; phyllite ; sheare d feldspathi c sandstone ; an d rar e mic a schist . I n som e 
places, th e cleavag e wa s see n t o paralle l th e bedding . Th e siltston e show s wea k lineatio n 
or weakl y to strongl y develope d schistosity ; clos e jointin g i s mos t commonl y develope d i n th e 
coarser sediments . 

The sediment s hav e bee n weakly metamorphosed . Strongl y schistose laminate d 
siltstone appear s i n han d specime n t o b e highl y metamorphosed ; however , thin-sectio n 
examination reveal s th e roc k to consis t o f laminae composed almos t entirel y o f quart z grains, 
separated b y micaceou s laminae . Th e mic a i s mainl y flaky sericite , replacin g th e origina l 
argillaceous material . I n places , th e sericit e flake s ar e drape d around quartz grains o r 
blebs o f iro n oxide t o for m smal l auge n structures . Th e sericit e flake s ar e oriente d paralle l 
to th e laminations , givin g th e roc k its schistos e appearance . Th e quartz grains sho w strai n 
extinction, an d som e sign s o f re-orientatio n an d solution . A  smal l amoun t o f possibl y 
authigenic feldspa r i s presen t in the matrix; small blebs o f iro n oxide ar e numerou s throughou t 
the rock . Thi s rockwas subjected to mild deformatio n after th e developmen t o f th e schistosity , 
during whic h th e schistos e lamina e wer e folde d int o smal l fold s whos e axe s strik e a t abou t 
100 ,  nearl y a t righ t angle s t o th e north-sout h strik e o f th e schistosity . Som e othe r siltston e 
specimens, examine d i n thi n section, consist mainly of quartz grains i n a n argillaceous matrix , 
with som e sericit e flakes . Th e rock s ar e deepl y weathered an d iron-stained. Iron-stainin g 
is ver y noticeabl e i n the Anaki e Metamorphic s in outcrop . 

A specime n o f fin e quart z greywack e examine d consist s o f sub-angula r quartz 
grains i n a  calcitic an d chloritic matri x with small amount s o f plagioclase . Th e roc k contain s 
some band s ric h i n sericite . Opaqu e iro n oxide i s common , particularl y in the sericite-ric h 
bands. 
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Quartz sandstone/conglomerat e assemblage : Thi s uni t consist s o f quart z sandston e 
grading i n place s int o fine quart z conglomerate . Clos e jointin g i s commo n an d the rock s ar e 
silicified i n places . I n thin section, they contain rounded to sub-angula r quartz grains , whic h 
may b e cracke d an d broke n an d commonl y sho w strai n extinctio n and solution effects. Th e 
matrix usuall y consist s o f fine r quartzgrains,feldspar , sericite, an d iron oxide . Th e sericit e 
may b e aligne d t o produc e a  faint lineation . I n one specime n the quart z grains ar e flattene d 
and aligned , givin g th e roc k a  distinctly lineate d appearance . 

A specime n o f partl y silicifie d quart z sandston e gradin g into fine conglomerat e 
was foun d t o contai n larg e patche s o f quart z wit h a  mosai c texture , indicatin g tha t parts 
of th e roc k ha d bee n converte d t o quartzite . Thi s roc k contains a  very smal l amoun t o f 
chlorite an d sericite i n th e matrix . A  specimen of Anakie Metamorphic s collecte d nea r Mount 
Coolon wa s foun d t o b e a  crushed , sericitize d quartzite , containin g quartz-goethite-sericit e 
veinlets. Thi s roc k was collecte d nea r th e contac t between th e Anaki e Metamorphic s an d th e 
overlying undifferentiate d Devonian/Carboniferou s Volcanics , i n a n area o f igneou s intrusio n 
and mineralization . Th e quartz-goethite-sericite veinlet s apparentlyproduced the sericitization , 
and ar e mos t probabl y relate d t o th e intrusion . Th e quart z sandston e an d conglomerate ar e 
more widesprea d west o f th e Moun t Coolon area , where the y ar e abundantl y veined, b y quartz,, 
and silicified . Th e quart z veinin g an d silicificatio n ma y be du e t o reorganisatio n o f quart z 
present i n the sediments. I n some places th e quart z veins hav e bee n brecciated an d resilicified . 

The effect s o f metamorphis m o n these rock s ar e reveale d mainl y b y the natur e 
of th e quart z grains , whic h ar e cracked , broken , an d strained , an d in places re-oriented . I n 
general, th e grad e o f metamorphis m o f th e Anaki e Metamorphic s i n th e Moun t Coolon area i s 
low. Th e rocks are best described by their sedimentar y names , modifie d t o indicat e th e effect s 
of moderate , mainl y dynamic , metamorphism . Som e higher-grad e metamorphis m i s show n 
by th e rock s adjacen t t o igneou s intrusions . 

Scattered outcrop s an d boulder s o f alga l limeston e protrud e fro m soi l cove r 
within th e are a o f outcro p o f th e Anaki e Metamorphics , a  fe w mile s wes t o f th e Moun t 
Coolon area . Th e soi l cove r obscures th e relationship s o f th e limeston e t o th e metamorphics . 
The limeston e i s unmetamorphosed ; i t mayb e unconformabl y younger tha n the metamorphics . 
The ag e o f th e alga e canno t b e determined . N o other fossil s wer e foun d within th e are a o f 
outcrop o f th e Anaki e Metamorphics . 

Structure 

The Anaki e Metamorphic s constitut e th e Anaki e High, a long, narro w inlier over -
lain unconformabl y by Uppe r Devonian an d younger rocks . Withi n the Moun t Coolon area, th e 
High i s overlai n b y th e Devonian-Carboniferou s Drummon d Beds dippin g of f i t t o th e south -
west, an d by the Moun t Wyatt Beds and the undifferentiate d Devonian-Carboniferou s Volcanics , 
dipping of f i t t o th e east . Th e actua l unconformitie s betwee n th e Anaki e Metamorphic s an d 
the overlyin g Drummon d Beds , Moun t Wyatt Beds , an d Devonian-Carboniferou s Volcanic s 
were no t seen . However , there i s sufficien t evidenc e t o confir m thei r existence : th e regiona l 
structure o f th e units , an d the presenc e o f schistosity , phylliti c cleavage , lineation , an d sec -
ondary crenulatio n i n the Anaki e Metamorphics, and their absence fro m th e younge r units . No t 
much i s know n of th e structur e within the Anakie High . Schistosit y an d bedding were generall y 
found t o b e paralle l where bot h were visible . Strik e o f schistosit y an d bedding were generall y 
north, rangin g to 3 0 eas t o f north , an d dips range d from 5 0 t o vertical . 

Age 

The ag e o f th e Anaki e Metamorphic s i s no t known . Farthe r south , rock s o f th e 
Anakie Hig h ar e unconformabl y overlai n b y lowe r Middl e Devonian rocks . Durin g 1961 , th e 
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T A B L E 1 . -  ROC K UNIT S O F TH E M T . C O O L O N 1:250,00 0 SHEE T A R E A . 

ROCK UNI T 
AND 

L E T T E R 
S Y M B O L 

T H I C K -
NESS 
(feet) 

LIT HO LOGY DISTRIBUTION T O P O G R A P H Y 
P A L A E O N T O L O G Y 

AND AG E 
STRAT1GRAPHIC 

R E L A T I O N S H I P 
DE P O S I T I O N A L 

E N V I R O N M E N T 

up t o Soil , sand , alluvium , 
200 laterite , lateriti c 

soils an d gravels . 

up t o Rive r channe l an d floo d 
100 plai n deposit s 

Widespread particularl y 
in matur e wester n part . 

Long plai n extendin g 

Plains , lo w grave l an d 
sand-covered rise s 

Now bein g erode d int o 
rounded hill s an d dee p 

south-east fro m Blenhei m narro w gullies , hilltop s 
H.S, ar e a t a  unifor m elevatio n 

Deposition o f thes e 
units commence d i n 
the Tertiar y an d stil l 
continues. 

Suttor 
Formation 

(Ts) 

(Tb) 

Exevale 
Formation 

(Te> 

V a r i -
able, 
about 
200 
200 

locally 
up t o 
400 

up t o 
GOO 

abt 
4 0 0 

Medium t o coars e graine d Widesprea d i n north -
cross-bedded quart z western , centra l an d 
sandstone, lense s o f fin e souther n part s o f shee t 
and pebbl e conglomerate , bu t mor e deepl y erode d 
and pebbl e conglomerate , m  south , 
sandy claystone , si l ici -
fied claystone , r ive r 
channel conglomerate . 

Basalt flow s an d plugs , 
rare trachyt e flows , 
plugs an d dyke s 

Medium t o ver y fin e 
grained friable quart z 
&iindstone with scattere d 
pebbles and,som e thi n 
conglomerate bands ; 
silicified quart z sand -
stone; white friabl e silt -
stone, claye y i n part . 

Remnants throughou t 
eastern par t o f area . 

Around Exeval e Home -
stead, an d o n Redcliff e 
Tableland 

Forms tableland s 
commonly wit h stee p 
scarp edges , o r lo w 
sandy an d rubble -
covered r ises . 

Contains rar e 
dicotyledonous 
leaves. 

Caps mesa s an d tableland s 
in places ; elsewhere , 
forms black-soi l plains . 

Forms rollin g 
country, o r flank s 
of basalt-cappe d m e s a 3 . 

Appears t o overli e 
main mas s o f 
basalt bu t i n par t ma y 
be interbedde d wit h 
basalt flow s 

Overlain b y 
basalt, unconformabl y 
overlies Permia n 

Deposited i n extensiv e 
shallow lakes . Unconform -
ably overlie s Mesozoican d 
older rocks . 

Deposited i a lake s forme d 
in depression s i n Permia n 
rocks 

Teviot 
Formation 

(Rt) 

Carborough 
Sandstone 

(He) 

abt 
500 

up t o 
1500 

Micaceous lithi c sand -
stone, calcareou s i n 
places, micaceou s 
siltstone. 

On th e Redcliff e Tablelan d Erodes fairl y readil y 
and betwee n th e C a r b o r - int o rounde d hill s wit h 
ough an d Kerlon g Range s scattere d boulder s 

Cross-bedded, mediumt o Redcliff e Tableland , 
coarse quart z sandstone , Carborough , Kerlong , 
feldspathic i n places , an d B u r U r , Range s 
some fin e an d pebbl e 
quartz conglomerat e 

Contains Triass i c plants : Conformabl y overlie s th e possibl y las t stag e o f dep-
DicroidiLm feistmantel i Carboroug h Sandstone, A t ositio n i n th e BowenBasin , 
(Johns) Gothan , Djcroid - th e bas e o f th e Tevio t Fm , Shallow wate r environment , 
imn odon);opt eroides ther e i s a  narro w trans -
( M o r r . ) Gotha n itio n zone . 

Rugged topography . 
Forms stee p side d table -
lands o r cuesta s wit h 
gentle di p slope s an d 
steep scarps . 

Appears t o b e conform - Shallo w 
able o n th e Uppe r Bowe n deltaic . 
Coal Measure s 

water possibl y 

Upper Cros s an d festoo n 
Bowen bedded , wel l sorte d 
Coal 10,50 0 an d bedde d lithi c 
Measures sandstone , calcareou s 
(Pbu) i n places , siltstone , 

carbonaceous shale , 
some coa l seams , abund -
ant conglomerat e i n 
places. 

Throughout easter n 
half o f Shee t excep t 
north-east corner . 

Generally form s rollin g 
plains an d lo w hills , 
with som e highe r hill s 
and strik e ridges , whic h 
are no t ver y steep . 

Abundant fossi l plant s 
including--
Glossopte ris indic a Sch , 
G, brownian a Brong, 
G . angustifoli a Bron g 
G, conspicu a Fm , 
Phyllotheca australi s 

Brong, 
Nummulospe rmum bowen -

ense_Walk. 
Sphe nop tens lobifoli a 

M o r r , 
Cladophlebis royle i 

A r k e r , 
Samaropsis sp . 

Conformably overlie s 
the Middl e Bowe n beds . 

Shallow water , 
freshwater a t 

probably 
times. 

Middle 
Bowen 
Beds . 
(Pbm) 

Variable 
4500 

to 
8000 
at 

least 

Probably 
3000 

STOC K T O N - H 1 L L A L O N G Lon g narro w zon e 
A R E A Quart z greywacke , trendin g north-wes t 
grey-blue greywacke , 
grading int o micaceou s 
siltstone, siltstone , 
quartz sandstone , 
calcareous quart z 
greywacke an d siltston e 
lenses, richly  fossilif -
erous i n places , mino r 
limestone, 

A N N A N D A L E A R E A 
Metasediments includ e 
knotted schist , slate , 
graphitic schist , hornfels . 
Sediments a s above . 

across th e north-eas t 
corner o f th e Sheet . 

South-east corne r o f 
Sheet. 

Mainly rounde d t o 
moderately stee p 
hills, ver y rugge d i n 
places. 

Abundant marin e fossil s Overlie s Lowe r Bowe n Marine ; n o shallow-wate r 

Rugged nea r th e 
intrusion, rounde d hill s 
grading int o plain s 
e lsewhere. 

belonging t o thre e dist -
inct fauna s 
martini ops ids 
Strophalosia 
Glyptpleda 
A nidanthu s 
Eurydesma 
pectenids 

Volcanics wit h a  structures . Easter n limi t 
disconformity, probabl y o f BowenBasi n wa s muc h 
representing onl y a  shor t furthe r east , 
time break , an d i n place s 
some evidenc e o f 
angular unconformity . 

Intruded an d dome d b y 
Bundarra Intrusion . 

Marine; n o shallo w wate r 
structures. 

W E S T E R N EDG E O F 
B O W E N BASI N 

abt. Current-bedded , quartz 
2000 sandstone , fin e an d 

pebble quart z conglom -
erate. 

Discontinuous outcrop s 
extending sout h acros s 
middle o f Shee t includin g 
ColHnsville Coa l Meas -
ures (Pc ) i n Parro t Cree k 
area . 

Mature topography , mos t 
outcrop i n gullies , lo w 
sandy r ises . 

Overl ies th e Bulgonunn a 
Volcanics wit h a  marke d 
angular unconformity . 

Deposited o n shallo w shel f 
near wester n margi n o f 
Bowen Basin . 

Lower A t leas t Andesit e flows , s i l ls , 
Bowen 10,00 0 crysta l an d lithi c 
Volcanics ma y b e tuffs , bed s an d slum p 

20,000 masse s o f agglomerate , 
(Pbl ) blac k siltstone , thinl y 

interbedded blac k silt -
stone an d tuf f showin g 
graded beddin g fro m 
coarse tuf f t o volcani c 
ash. Mediu m to coars e 
grained intermediat e in -
trusives, probabl y in -
trusive equivalent s o f th e 
andesite flows . 

North-east corne r 
of Sheet , 

Very rugge d topography , 
steep hills , shor t ridge s 
and narro w valleys . 

Rare plan t remain s in -
cluding Glossopteris . 
Marine lossil s i n tuf f 
near to p o f th e uni t in -
clude Eurydesma , Delt -
opecten, martin i op sids. 
Unit ma y exten d dow n 
into th e Carboniferous , 

The volcanic s plung e 
west fro m Uranna h 
Complex. Relationshi p 
with igneou s rock s no t 

Definitely marin e i n part . 
Some sedimentar y struct -
ures sugges t dee p wate r 
and moderat e distanc e fro m 

known, possibl y intrusive , source . 

Bulgon- No t 
unna know n 
Volcanics possibl y 

(Cbv) 15,000 

Flow bande d rhyolite , Extend s fro m nort h t o 
porphyritic rhyolite , sout h acros s Shee t 
quartz-feldspar porphyry , betwee n Bowe n Basi n 
acid tuf f an d agglomerate , sediment s an d Anaki e 
Intrusive aci d t o inter - Metamorphics . 
mediate stock s an d 
bosses , an d othe r intrus -
ive rocks , probabl y equiv -
alents o f th e extrusives . 

Rugged topograph y i n 
north o f area . Farthe r 
south, form s isolate d 
hills an d ridges  o f mod -
erate relief . 

Unconformably overli e 
Anakie Metamorphics . 
Relationship t o Lowe r 
Bowen Volcanic s no t 
known. Overlai n wit h 
marked unconformit y b y 
Middle Bowe n Beds . 

Very thic k pil e o f volcanic s 
with mino r sediments . 

Drummond 
Group 

( D / C d ) 

Not 
well 
devel-
oped i n 
area; 
about 
20,000 
farther 
west 

Feldspathic quart z sand -
stone, buf f siltston e an d 
claystone, rhyolit e flows , 
rhyolitic agglomerate , 
quartz greywacke , silt -
stone. 

South-west corne r o f 
Sheet 

Produces hill s an d 
ridges o f moderat e relie f 
in a n are a o f generall y 
very matur e topography . 

Fish remains . Plant s Unconformabl y overlie s 
including Protolepidodend - Anaki e Metamorphics , 
ron Ungar e W a l k ., foun d No t see n i n contac t wit h 
at bas e o f uni t w^s t o f 
Sheet, sugges t uni t 
commenced i n Uppe r 
Devonian, 

Mount Wyat t Bed s bu t 
the tw o unit s ar e prob -
ably tim e equivalent s i n 
part a t least . 

Basin bounde d t o eas t b y 
the Anaki e High . Fresh -
water o r marin e o r a n 
alternation o f both . 

Undiffer- No t Siliceou s tuf f an d ash . Extend s nort h fro m M t 
entiated know n tuffaceou s conglomerat e Coolo n townshi p i n thi n 
Volcanics an d sandstone , porphyriti c stri p betwee n Anaki e 

rhyolitic lavas , andesiti c Metamorphic s an d Bulgon -
( D / C v ) lavas , unn a Volcanics , 

Generally subdue d 
topography wit h som e 
steep hills . 

Appears t o b e conform - Possibl y terrestria l vul -
able o n Moun t Wyatt Beds , canism . 

Mount 
Wyatt 
Beds 

(Dus) 

Not Tuffaceou s uthi c sand -
known stone , siltstone , an d 

conglomerate; som e 
tuffs an d flow s o r si l ls . 

Two outcrop s i n area : a t 
Rosetta Cree k crossing ; 
and a t norther n edg e o f 
Sheet, besid e M t Coolo n 
/Ukalunda Rd , 

Subdued topograph y Contains Uppe r Devonia n Possibl y unconformabl e Shallo w t o moderatel y deep , 
Cyrtospirifer cf . reid i o n Anaki e Metamorphics . a t leas t partl y marin e 
farther north . A l s o deposition . 
plants includin g Protolep -
idodendron yalwalens e 
W a l k . , Psilophytite s sp. , 
Stigmaria ficoide s Brong , 

Anakie 
Metamor-
phics 

(Pz la ) 

Mica schist , phyllite . Crop s ou t i n th e Anaki e Fa ir l y youthfu l Alga e present , bu t no t 
schistose siltstone . High , which trend s nort h topograph y i n north-west , determinable , 
lineated siltstone , lineat - fro m th e souther n boundar y becoming matur e 

Oldest rock s i n th e area . 

ed an d closel y jointe d 
sandstone, quart z grey -
wacke; quart z sandston e 
and quart z pebbl e cong -
lomerate, i n place s s i l i -
cified an d quart z veined . 

to beyon d th e north-wes t 
corner o f th e Shee t area . 

further south . Anaki e 
High act s a s a  watershe d 
throughout mos t o f it s 
length. 

Several roc k unit s involved . 
Environment o f depositio n 
not known . 



Anakie Metamorphic s wer e trace d nort h fro m th e north-wes t o f th e Shee t area , with n o 
apparent break , into rock s containin g Middl e Devonia n fossils . 

The Metamorphic s ar e referre d t o a s 'Lowe r Palaeozoic ' i n thi s Report . 

MOUNT W Y A T T BED S 

This uni t i s no t name d i n th e ma p referenc e (Plat e 1) . I t i s th e tuffaceou s lithi c 
sandstone, sandstone , conglomerate , an d siltston e date d a s Devonia n with th e symbo l Du s i n 
the reference . 

The uni t name d Moun t Wyatt Bed s was recognised in th e Bowe n Sheet are a during 
the 196 1 fiel d season . I t crop s ou t i n the Moun t Coolon area a t tw o localities : besid e th e 
Mount Coolon/Ukalund a roa d a t th e norther n margi n o f th e Sheet , an d at th e Rosett a Cree k 
crossing o n the sam e road . 

In th e Shee t area , th e uni t include s fine-graine d t o coarse-grained , thi n to 
medium-bedded, khaki-brown , poorl y sorted , har d tuffaceou s lithi c sandstone , containin g 
fragments o f devitrifie d volcani c glass . Thi s roc k i s interbedde d with sandstone , siltstone , 
thin conglomerate lenses , aci d tuff s an d thin flows, an d a  dar k basi c tuf f containin g inclusion s 
of secondar y minerals . 

In th e Bowe n Shee t are a th e uni t contain s abundan t marine fossils , mainl y 
of on e specie s ver y closel y allie d t o Cyrtospirife r cf . reidi , Maxwell . Thi s for m indicate s a 
high Uppe r Devonia n (Famennian ) horizon. Plant-bearin g sediments ar e associate d wit h th e 
marine fossiliferou s sediment s i n th e typ e area . Onl y plant fossils hav e bee n found i n th e 
unit i n th e Moun t Coolon area. A  large collectio n (MC81F ) wa s obtaine d a t th e Rosett a Cree k 
locality an d i s describe d i n Appendi x 2 . I t includes Protolepidodendro n yalwalense Walk , 
Psilophytites sp, , an d Stigmaria ficoides Brong . 

o Th e formatio n i n th e Rosett a Cree k are a i s gentl y folded . Dips^rang e from 
5 t o 1 5 .  A t th e norther n margi n o f th e Sheet, th e uni t dip s a t abou t 40 t o 5 0 awa y from 
the Anaki e Metamorphics , an d at on e point , i s faulte d agains t them . Th e beds ar e dragge d up 
against th e faul t an d dip a t abou t 8 0 . 

The unfaulte d contac t between the Moun t Wyatt Beds and the Anaki e Metamorphic s 
was no t see n in outcro p bu t i s considere d t o b e unconformable . 

The thicknes s o f th e formatio n i s no t know n but i s probabl y not ver y great . A t 
least par t o f th e uni t was deposite d i n marin e conditions , an d possibly marin e condition s p r e -
vailed throughout . 

The ag e o f th e uni t i s Uppe r Devonian . 

UNDIFFERENTIATED VOLCANIC S 

Volcanics previousl y include d i n th e Bulgonunn a Volcanics wer e separate d fro m 
that uni t durin g th e 196 1 fiel d seaso n becaus e thei r structure s see m t o be relate d t o th e 
orogeny whic h folde d th e Moun t Wyat t Beds . Th e Bulgonunna Volcanics ar e younge r tha n 
that orogeny . Th e Undifferentiate d Volcanic s crop out from the vicinit y o f Moun t Coolon to th e 

11 



northern margi n o f th e Shee t are a an d a s isolate d masse s nea r th e souther n margi n of th e 
Sheet area . The y occup y a  belt o f fairl y lo w country , partl y overlai n by Tertiary sediments , 
to th e wes t o f th e high , rugge d country occupie d b y the Bulgonunn a Volcanics . 

Lithology 

The uni t consist s o f porphyriti c lavas , aci d tuffs , volcani c conglomerate , an d 
tuffaceous sandstone . Th e conglomerat e consist s o f cobble s an d boulders u p to 4  fee t lon g o f 
flow-banded rhyolite , fin e tuff , an d othe r volcani c rocks , i n a  white tuffaceou s sandston e 
matrix. Othe r sediment s includ e wel l bedded , white, medium-graine d feldspathic tuffaceou s 
sandstone overlyin g interbedde d coars e crysta l tuf f an d porphyritic rhyolit e flows . 

Porphyritic lava s cro p ou t ove r large areas. The y contai n a  ver y hig h proportion 
of phenocryst s t o th e fine-graine d matrix . On e specime n i s describe d a s a  porphyritic glass y 
lava with embayed, corrode d phenocrysts o f quartz and feldspar, i n the albite-oligoclas e range , 
set i n a  flow-bande d groundmass o f partl y devitrified glass . Th e roc k i s a  porphyritic sodi c 
pitchstone. Anothe r specime n wa s describe d a s a hybrid andesit e lava , containing fragmental , 
corroded, an d altered xenocryst s o f quartz and plagioclase. Porphyriti c rhyolit e crop s ou t i n a 
number o f place s eithe r i n ver y larg e outcrop s showin g contorte d flo w bandin g or i n thin 
regularly bande d flows interbedde d with tuffs . 

Very fine-grained , dense , t o ver y coarse-graine d siliceou s tuff s ar e commo n 
in th e unit. The y consist of shards, splinters, an d angular fragments o f partl y devitrified glass , 
quartz grains , oligoclas e an d othe r feldspar s a s grain s an d aggregates , biotit e flakes , an d 
fragments o f felsiti c lava s se t i n a  ver y fine-grained matri x o f siliceou s as h an d cryptocryst -
alline silica . Despit e th e fragmenta l natur e o f mos t o f these , man y sho w som e sign s o f flo w 
banding i n th e matrix . Som e als o sho w vagu e bedding . 

Lapilli tuf f occur s i n a  fe w places . I t consists o f lapilli , u p to 4  cm . lon g b y 
1 cm . across , o f very fine devitrified siliceous lava, se t i n a  siliceou s tuf f matrix . Som e o f th e 
lapilli partl y merg e int o the siliceou s matri x o f th e tuff . Thes e rock s sho w som e evidenc e o f 
flowing prio r t o fina l consolidation . 

Andesite lava s ar e foun d i n th e uni t i n th e vicinit y o f Moun t Coolon. The y ar e 
typically fine-graine d an d contain scattere d plagioclas e laths . 

Structures an d relationshi p 

Strikes an d dip s wer e measure d i n th e uni t i n severa l place s an d man y strik e 
ridges an d beddin g trend s ar e visibl e o n th e ai r photos . Thes e indicat e tha t th e uni t i s 
moderately folde d with fol d axes trending north-east. Thi s i s compatibl e wit h th e foldin g o f th e 
underlying Moun t Wyatt Bed s an d the tw o units ma y be conformable . 

Farther north , th e Bulgonunn a Volcanic s ar e unconformabl e o n plant-bearin g 
Lower Carboniferou s sediment s o f th e Drummon d Group. The y ar e probabl y unconformabl e 
on the Undifferentiate d Volcanics also. Certainly , they do no t possess th e north-eas t structura l 
trend show n by the Undifferentiate d Volcanics . 
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In th e Moun t Coolo n area , thi s uni t i s intrude d b y quartz diorit e stock s an d 
bosses, wit h som e silicificatio n an d mineralizatio n alon g shears . I n this area , ther e i s som e 
evidence tha t i t i s faulte d agains t th e Anaki e Metamorphics . 

Age 

It i s no t certai n tha t al l th e rock s include d i n this uni t ar e o f th e sam e age . 
In th e nort h o f th e area , th e volcanic s appea r to b e conformabl e o n th e Uppe r Devonia n 
Mount Wyat t Beds , The y ma y rang e fro m th e Devonia n t o Lowe r Carboniferou s i n age . 

The Undifferentiate d Volcanic s represen t possibl y terrestria l vulcanis m an d 
minor sedimentation ; the y ar e o f unknow n thickness. 

DRUMMOND GROU P 

Nomenclature 

The Drummon d Beds wer e name d by Jack in 1892. Sinc e then , Jensen , Reid , Hill , 
and other s hav e worke d o n them, mostl y wes t an d sout h o f th e Moun t Coolon area. Th e nam e 
Drummond Grou p wa s introduce d i n th e Geologica l Ma p of Queenslan d (Geologica l Survey o f 
Queensland, 1953) , 

Distribution 

The Drummon d Grou p crop s ou t onl y i n th e south-wes t o f th e Moun t Coolon 
area, an d i s no t wel l exposed . Fo r th e mos t part , outcrops for m scattere d hill s an d strik e 
ridges. I n place s the y ar e covere d b y part s o f a  laterit e profil e o r b y ferruginous soi l 
and gravel . Som e rhyolit e flows , interbedde d wit h th e sediments , cro p ou t a s strik e ridge s 
and for m th e mos t prominen t topographi c feature s i n the area . 

Lithology 

The roc k types include feldspathic quart z sandstone gradin g into quartz sandstone . 
This i s a  wel l sorted , rarel y well bedded , fine-grained rock , silicifie d i n places . I n places , 
it contain s lense s o f fin e conglomerate . Th e conglomerate contain s mainl y quart z pebbles an d 
some fragment s o f a  green , volcani c rock . Siltston e an d claystone ar e presen t bu t ar e poorl y 
exposed. Buf f t o brow n siltston e crop s ou t i n on e place , overlyin g rhyoliti c agglomerate . 
The siltston e i s a  tough , fine-grained , moderatel y indurated , closel y jointe d roc k containin g 
fossil fis h scale s an d teeth. Th e fis h remain s ar e no t determinable . Rhyolit e flow s cro p ou t 
as strik e ridge s nea r th e souther n edg e o f th e area . The y ar e surrounde d by lateriti c rubbl e 
but ar e apparentl y interbedde d wit h th e sediments . Simila r volcanic s overli e th e Anaki e 
Metamorphics, sout h o f the Moun t Coolon area. Thes e volcanic s appea r to len s ou t northwards . 
The Drummon d Group i n the Moun t Coolon area appears t o consis t o f a  mixtur e o f quart z sand -
stone an d siltstone an d acid volcani c detritu s an d flows . 
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Structure 

The Drummon d Grou p unconformabl y overlie s th e Anaki e Metamorphics ; it s 
structure i s fairl y simpl e i n thi s area . Th e strik e o f th e bed s an d o f th e unconformit y 
is paralle l to the Anakie High and trends about north-north-west. Dip s ar e generall y abou t 45 t o 
the south-west , thoug h ther e i s som e mino r foldin g o f th e beds . Th e structur e o f th e uni t i s 
much mor e comple x i n th e Drummon d Basin proper , west o f th e Moun t Coolon area . 

Environment 

Fossil fis h an d plan t remain s ar e foun d a t a  numbe r o f place s withi n th e unit . 
Apparently, th e Drummon d Group was deposite d i n a  paralic environmen t whic h was possibl y 
estuarine a t times . 

Thickness 

It wa s no t possibl e t o measur e th e thicknes s o f th e Drummon d Group i n th e 
Mount Coolo n area . Th e uni t wa s estimate d t o b e u p to 20,00 0 feet thic k (Veever s e t al . , 
1964) o n the basi s o f section s measure d i n th e Clermon t Sheet area . 

Age 

Deposition o f th e Drummon d Group ma y hav e begu n in the Devonian ; mos t o f th e 
unit i s Carboniferous . Plan t fossil s wer e collecte d near th e bas e o f th e unit , 1 0 mile s wes t o f 
the Moun t Coolo n area , nea r th e S t Ann' s crossin g o f th e Sutto r River . Thes e plant s (se e 
specimen MC886F , Appendi x 2 ) wer e identifie d a s Protolepldodendro n linear e Walk , an d ar e 
probably Uppe r Devonian . Abundan t lepidodendroi d materia l ha s bee n collecte d i n th e 
Drummond Group , indicatin g tha t deposition continue d int o th e Carboniferous . 

B U L G O N U N N A VOLCANIC S 

Bulgonunna Volcanic s i s a  ne w nam e propose d fo r th e dominantl y aci d volcani c 
complex lyin g t o th e eas t o f th e Anaki e High . Th e uni t i s wel l expose d nort h o f th e Moun t 
Coolon/Eaglefield Homestea d roa d and forms scattere d outcrop s sout h of Eaglefiel d Homestead . 

The uni t consist s o f rhyolit e flows , porphyriti c rhyolite , rhyoliti c tuff s an d 
agglomerates, andesite , an d mino r aci d intrusions . 

The Bulgonunn a Volcanic s unconformabl y overli e th e Anaki e Metamorphics . 
The Volcanic s for m th e basemen t t o the western side o f th e BowenBasin , an d ar e unconform -
ably overlai n b y th e Middl e Bowen Beds . 

The uni t comprises a  very great thickness of volcanics deposite d unde r terrestria l 
conditions. Thei r ag e i s Carboniferous , probably Upper Carboniferous. 

Nomenclature an d distributio n 

Bulgonunna Volcanic s i s a  ne w nam e propose d i n this report . Th e typ e are a i s 
along Bulgonunn a Creek , fro m th e Moun t Coolon/Collinsville roa d crossing , a t Lat . 21 19'S , 
Long. 14 7 27'E , t o th e vicinit y o f Bulgonunn a Peak . Th e uni t extend s nort h into the Bowe n 
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Sheet; t o th e north-eas t it s are a o f outcro p i s limite d b y the Tertiar y Suttor Formatio n which 
unconformably overlie s it . 

In th e norther n area , th e Bulgonunn a Volanics produce high , undulating plateaux 
with stee p slopes . Valley s ar e deepl y incised , an d are generall y youthful . Bulgonunn a Peak 
and othe r isolate d hill s ris e above the general level o f the volcanics . Th e uni t i s wel l exposed ; 
the soi l develope d o n th e volcanic s i s generall y thi n an d supports onl y ligh t vegetation . 

Lithology 

The Bulgonunn a Volcanic s ar e mainl y a n aci d volcani c sequence . Th e mos t 
common roc k typ e i s a  porphyriti c rhyolit e containin g quart z and feldspar phenocrysts i n a 
dark, flow-banded , fine-grained , glass y o r felsitic groundmass . Th e quartz phenocrysts ar e 
corroded, embaye d and cracked, an d are commonl y highl y altered . Th e feldspar phenocryst s 
are plagioclase , usuall y i n th e albite-oligoclas e range . Anorthoclas e occur s i n som e rocks . 
Aggregates o f chlorite , zoisite-epidote , sphene , leucoxene , an d opaqu e mineral s an d som e 
interstitial calcit e ar e foun d i n th e groundmas s o f man y specimens . Mixin g of lava s i s 
evident i n on e specime n examined . 

The porphyriti c rhyolite s fal l int o two groups : some hav e a  scatterin g o f pheno -
crysts i n a  dark , fine , weakl y flow-banded groundmass; others hav e a  very high proportion of 
phenocrysts t o matri x an d ar e o f doubtfu l origin . The y form massive , structureles s block s 
and ar e possibl y ignimbrites , 

Rhyolite lava s constitut e a  larg e proportio n o f th e unit . The y possess wel l 
developed, generall y contorte d flo w banding , obvious i n th e han d specimen. Phenocryst s ar e 
common an d ar e usuall y wrappe d aroun d b y th e flo w banding. Thes e rock s diffe r fro m th e 
phenocryst-poor porphyriti c rhyolite s i n possessing ver y obviou s flo w banding. 

The Bulgonunn a Volcanic s ar e intrude d b y smal l aci d intrusions , simila r i n 
composition t o som e o f th e volcanic s an d i n place s gradin g into them. Thei r limits ar e 
difficult t o ma p an d the y ar e include d i n th e Bulgonunn a Volcanics. The y may be intrusiv e 
equivalents o f th e extrusives . 

Structure 

The Bulgonunn a Volcanic s ar e essentiall y a  massive , structureles s block . 
The mos t commo n roc k type , rhyolite , i s completel y massive . Th e rhyolit e lava s ar e flow -
banded, bu t th e bandin g i s generall y contorte d an d the lava s ar e effectivel y massive . Som e 
folding wa s see n i n interbedde d rhyolit e flows , tuffs , an d agglomerates croppin g out i n th e 
headwaters o f Parro t Creek . On e flank of a smal l fol d dips a t 8 0 ,  the othe r a t 2 5 ;  these dip s 
indicate moderatel y tight , possibl y asymmetrical , folding . Th e folding i s quit e loca l an d i s 
unimportant when compared to th e structureles s natur e o f th e bul k o f th e unit . 

In places, th e Bulgonunna Volcanics are cut by close-spaced group s o f joints . Th e 
joints for m n o recognizabl e patter n bu t ar e characteristi c o f th e unit ; som e o f the m ar e 
isolated, other s cu t on e another . Separat e group s o f joint s bea r n o relatio n t o on e another . 
A relativel y unjointe d centra l bos s o r plug was seen in som e groups . Thes e joint s ma y be du e 
to cauldro n subsidence o r ma y be connected with intrusion into the volcani c pile . Thi s jointin g 
was visibl e o n the aeria l photographs an d was usefu l i n identifying th e Bulgonunn a Volcanics. 
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The Bulgonunn a Volcanic s wer e no t see n i n contac t wit h th e Anaki e Metamorphic s i n thi s 
area. Earthu r north , the y unconformably overli e the Anakie Metamorphic s an d the Drummon d 
Group. 

The Collinsvill e Coa l Measures , a unit in th e Middl e Bowen Beds, unconformabl y 
overlie th e Bulgonunn a Volcanics . Th e contac t i s wel l expose d i n th e headwater s o f Parro t 

.Creek an d dip s eas t a t abou t 5  .  Th e volcanic s for m th e basemen t t o th e wester n sid e o f th e 
Bowen basin . The y wer e transgressivel y overlai n b y th e uppe r par t o f th e Middl e Bowe n 
Beds. 

Environment 

No evidenc e o f th e environmen t o f depositio n o f th e Bulgonunn a Volcanic s wa s 
seen; the y ma y b e terrestrial . 

Thickness 

The thicknes s o f th e Bulgonunn a Volcanic s i s no t known . 

Age 

The Bulgonnun a Volcanic s ar e unconformabl y overlai n b y Lowe r Permia n 
sediments o f th e Bowe n Basi n sequence ; farthe r nort h the y unconformably overli e plant -
bearing Lowe r Carboniferou s sediment s o f th e Drummon d Group . The y ar e therefor e 
Carboniferous, possibl y Uppe r Carboniferous. 

P E R M I A N 

Summary o f stratigraphi c nomenclatur e o f th e Bowe n Basin successio n 

Etheridge, i n 1872 , applie d th e nam e Bowe n Grou p t o th e entir e Bowe n Basi n 
succession i n th e Collinsvill e area . Jac k (1879 ) introduce d th e subdivision s Lowe r Bowen , 
Middle Bowen , an d Uppe r Bowen, but placed a sequence o f andesiti c lava s an d tuffs betwee n th e 
Middle Bowe n an d th e Lowe r Bowe n divisions. Subsequently , a  numbe r o f author s sub-divided , 
modified, an d altere d Jack' s classification . 

In 1929 , however , Rei d reverte d t o Jack' s system , thoug h placin g th e andesiti c 
lavas an d tuff s i n th e Lowe r Bowe n and sub-dividin g som e o f th e units . Reid' s classificatio n 
was a s follows : 

Upper Bowe n Series . 
Middle Bowe n Marin e Series 
Collinsville Coa l Measure s 

( Devli n Volcani c Serie s 
Lower Bowen ( Devlin Coa l Measure s 
Series (  Toussaint Volcani c Series . 

This ha s bee n use d a s th e basi s fo r al l late r wor k in th e norther n par t o f th e 
Bowen Basin . Th e subdivision s appl y onl y i n th e Collinsvill e area , nort h o f th e Moun t Coolon 
area. 
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The Geologica l Ma p o f Queenslan d (Geologica l Surve y o f Queensland , 1953 ) 
summarized th e the n current usag e a s follows : 

Upper Bowe n Coal Measure s 
Middle Bowe n Grou p 
Lower Bowe n Volcanics . 

Since then , man y geologist s hav e worke d in th e souther n par t o f th e basin . Th e 
geological stor y emergin g a s a  resul t i s muc h to o complicate d t o b e easil y relate d t o th e 
above classification . However , i n broa d term s thi s classificatio n i s suitabl e fo r describin g 
the geolog y o f th e Moun t Coolo n area , whic h lie s i n the norther n part o f th e Bowe n basin. 
For th e purpos e o f thi s report , the abov e classificatio n i s altere d i n on e respect : th e Middl e 
Bowen Grou p wil l b e referre d t o b y th e informa l nam e Middl e Bowe n Beds. Thi s uni t i s 
richly fossiliferou s an d biostratigraphi c correlatio n wit h othe r unit s throughou t th e basi n 
should b e possible . Th e stratigraph y will b e revised whe n the presen t programm e of regiona l 
mapping o f th e Bowe n Basi n i s complete . Until l then , th e informa l 'Middl e Bowe n Beds' i s 
preferred. 

The Uppe r Bowe n Coa l Measure s an d th e Lowe r Bowe n Volcanics contai n fe w 
fossils, o r onl y plan t fossil s whic h ar e no t usefu l fo r correlation ; thes e unit s ar e bes t 
described b y lithologica l terms . Th e name s shoul d be applied , however, onl y where continuit y 
with th e uni t i n the typ e are a ca n be established . 

LOWER BOWE N VOLCANIC S 

Summary 

The Lowe r Bowe n Volcanic s consis t o f intermediat e t o basi c flows , tuffs , an d 
agglomerates, wit h interbedde d sediment s an d mino r aci d flows . Som e sill s an d smal l 
intrusive bosse s ar e included . Th e uni t i s a  thick wedg e o f volcanic s croppin g ou t o n th e 
eastern sid e o f th e Bowe n Basin an d lensing ou t toward s the south-west . I t i s no t presen t o n 
the wester n side of the basin in the Mount Coolon area. Th e Lowe r Bowe n Volcanics ar e under -
lain by the igneou s rock s o f the Uranna h Complex; th e natur e o f thi s contac t i s no t established ; 
it ma y be intrusive . Th e Middl e Bowen Beds overli e th e volcanic s wit h a  definit e disconform -
ity an d a probabl e angular unconformity . 

The Lowe r Bowe n Volcanic s wer e deposite d i n a  partl y marin e environment . 
They contai n rar e plant s throughou t an d marine fossil s at on e localit y nea r th e to p o f th e unit . 

Nomenclature an d distributio n 

Reid (1928b ) applie d the nam e Lowe r Bowe n to equivalen t volcanic s croppin g ou t 
near Collinsville . H e subdivide d the uni t int o three parts , but these ar e no t recognise d i n th e 
Mount Coolo n area. 

The Lowe r Bowe n Volcanic s cro p ou t i n a  bel t cuttin g acros s th e north-eas t 
corner o f th e Moun t Coolo n area. Thei r are a o f outcro p i s extremel y rugge d and partly lie s 
within th e Broke n Rive r an d Eungella Ranges. Th e topograph y mainly consist s o f stee p hill s 
and lon g ridge s separate d b y deeply incise d valleys . Som e valley s ar e occupie d b y dissecte d 
level plains , fro m whic h i n place s round-topped , steep-side d hill s rise . A n example o f thi s 
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is th e ver y larg e valle y extendin g sout h fro m nea r Blenheim Homestead . Th e vegetation i s 
thick an d th e youthfu l drainag e make s acces s difficult . Outcro p is fairl y good an d the uni t 
is particularl y wel l expose d i n th e large r streams . Goo d exposure s wer e examine d i n 
Lizzie an d Hazelwoo d Creeks . Plat e 2  show s ove r 80 0 fee t o f sectio n measure d i n Lizzi e 
Creek. 

Lithology 

The Lowe r Bowe n Volcanic s includ e a  wide variet y o f roc k types . Flow s mak e 
up abou t one-third of th e unit; they are mainly andesite , thoug h som e specimen s examine d were 
slightly mor e basi c an d were o n the borderline between andesite an d basalt. Mos t of th e flow s 
are medium-graine d t o coarse-grained , rarel y fine-grained , an d rang e in thickness fro m a 
few fee t t o a  fe w hundre d fee t thick . Th e thicke r flows , o r mor e probabl y group s o f flows , 
crop ou t a s prominen t strik e ridge s an d len s ou t along strike . Aci d flow s wer e note d nea r 
the contac t o f th e Lowe r Bowe n Volcanics an d the Uranna h Complex , but are rar e elsewher e 
in th e unit . 

Pyroclastics constitut e abou t half the unit. The y include tuff , rangin g from coars e 
tuff t o volcani c ash , lapill i tuff , crysta l tuff , an d agglomerate. The y are mainl y andesiti c i n 
composition. Th e tuff is usually a brown or cream y t o white rock , showin g grade d bedding from 
coarse-grained o r medium-graine d to volcani c ash . I t commonly occur s i n beds abou t 1 inc h 
thick, interbedde d with black siltstone which also contains som e volcani c detritus . Th e volcani c 
ash i s hardene d in man y places, producin g a chert-like rock . 

Medium to thick-bedded or massive gree n tuff crops out i n man y places, commonl y 
containing fragment s an d slab s o f har d blac k thin-bedde d siltston e an d round boulders o f 
limestone t o 9  inches across . Thi s tuf f i s simila r t o th e matri x o f th e agglomerate . 

Lapilli an d crystal tuff s cro p ou t inbed s and lenses t o 1 5 fee t thick , thoug h mor e 
commonly abou t 2  feet thick . Inplacesthe y contai n fragment s an d slabs o f blac k siltstone an d 
thinly interbedde d siltston e an d tuff. The y are usually coarse-grained , containin g crystal s an d 
bombs u p to smal l pebbl e size , an d are dar k green , green-blue , or green . 

Agglomerate crop s ou t i n lenticula r slum p masses , u p to 5 0 fee t thic k i n places , 
or i n partl y slumpe d bed s abou t 2  fee t thick . Th e bigger slump masse s contai n slab s an d 
fragments,up t o 5  feet across , o f th e thinly interbedde d black siltstone an d tuff. Th e agglom-
erate ha s a  very coarse-graine d gree n to green-blu e matrix . 

Black siltston e i s th e mos t abundan t sedimen t i n the unit , an d in places i t als o 
contains som e volcani c detritus . I t crops ou t a s thi n beds interbedde d with the volcanic s o r 
in a  thin t o medium-bedde d sequence , u p t o 30 0 fee t thick . Th e thicker bed s ar e ver y closel y 
jointed and , i n places , contai n har d roun d nodules t o 9  inches across . Micaceou s calcareou s 
greywacke, feldspathi c greywacke , and grey-green mudstone ar e othe r sediments whic h occu r 
in a  few place s withi n the unit . 

Several igneou s bodie s intrud e th e Lowe r Bowe n Volcanics an d are include d i n 
the unit . Mos t o f the m ar e intermediat e t o basi c i n composition , includin g diorite , gabbro , 
and micro-gabbro . The y ar e i n every respec t simila r t o th e coarser-graine d andesite flow s 
and usuall y ca n onl y b e recognise d a s intrusive s wher e the y transgress th e structures . 
The intrusive s ar e sill s o r laccolith s an d cro p ou t i n elongate rounde d hills whic h mor e o r 
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less confor m t o th e structure . The y ma y be intrusiv e equivalent s o f th e extrusives , intrude d 
into th e volcani c pil e bu t no t reachin g th e surface . Som e intrusiv e bodie s see m t o bulg e ou t 
beneath thic k andesit e flows . 

An apparentl y very thickpile o f greentuffs,fine agglomerates , an d diorite intrus -
ions crop s ou t nea r th e bas e o f th e unit nort h o f th e Moun t Barker Granodiorite , and overlie s 
the Uranna h Complex. Thi s pil e of volcanics i s practicall y structureless , an d is rathe r poorly 
exposed wher e accessible . I t was no t mappe d in detail . 

Structure 

The relationshi p betwee n th e Lowe r Bowe n Volcanics an d the Uranna h Complex 
is probabl y intrusive . Som e pendant s o f metamorphose d rock s include d i n the Comple x loo k 
like metamorphose d Lowe r Bowe n Volcanics. Th e rocks of th e Comple x cropping ou t nea r th e 
Volcanics ar e a  finer-graine d phas e o f th e mai n mass , possibl y representin g a  marginal 
phase. 

The Lowe r Bowe n Volcanic s ar e overlai n b y th e Middl e Bowe n Beds wit h a 
definite disconformit y an d a  probabl e angula r unconformity . Th e evidenc e fo r th e angula r 
unconformity i s mainl y regional, as the trends inboth unit s ar e nearl y paralle l nea r th e contact . 
Variation i n thickness o f th e Middl e Bowen Beds along strik e suggest s tha t the y were deposite d 
on eroded, possibly mildl y folded, Lower Bowen Volcanics. However , most o f th e structure s i n 
the volcanic s reflec t th e mai n orogen y whic h folde d th e entir e Bowe n Basin succession . 

o 
The regiona l di p o f th e Lowe r Bowe n Volcanics is t o th e south-wes t a t abou t 40 . 

It form s par t o f th e easter n lim b o f th e Bowe n synclinorium. Thi s lim b i s outline d b y th e 
outcrop o f th e Middl e Bowe n Beds , an d th e Lowe r Bowe n Volcanics largel y confor m t o thi s 
structure bu t ar e affecte d b y mor e secondary folding than affect s th e Middl e Bowe n Beds. Th e 
volcanics ar e folde d int o a  larg e anticlina l structur e wes t o f th e Moun t Barker Granodiorite. 
This structur e plunges south and appears to die out, a s i t i s no t reflecte d i n the overlying Middl e 
Bowen Beds , 

The Lowe r Bowe n Volcanics ar e overturne d nea r Blenheim , as ar e th e overlyin g 
Middle Bowe n Beds. Thi s overturnin g result s fro m a  push fro m the north-eas t whic h ma y b e 
connected wit h th e intrusio n o f th e Uranna h Complex. Som e thrust-fault s affec t th e volcanic s 
near th e norther n margi n o f th e sheet , jus t nort h o f th e zon e o f overturning . Th e thrustin g 
may be du e t o th e sam e force s whic h produced the overturning . 

Environment 

The sequenc e expose d an d measured i n Lizzi e Cree k (Plate 2 ) contains thi n tuf f 
beds which , eve n dow n to a  fraction of an inch thick , sho w wel l develope d grade d bedding. Th e 
coarse sediment s i n th e sam e sequenc e wer e mainl y slum p masse s o r showe d sign s o f 
slumping. Thi s suggest s tha t the y wer e deposite d a  considerabl e distanc e fro m sourc e an d 
possibly i n dee p water . Plan t fossils ar e foun d i n siltston e i n this sequenc e an d rar e plant s 
occur almos t throughou t th e unit . Marin e fossil s wer e foun d in a  tuf f nea r th e to p o f th e 
unit; thu s the environment was marine near the end o f depositio n o f th e Lowe r Bowe n Volcanics . 
Much o f th e vulcanis m ma y have been terrestrial, with som e o f th e volcani c detritu s erode d an d 
redeposited i n a  marin e environmen t som e distanc e fro m source . 
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Thickness % 

The thicknes s o f th e Lowe r Bowe n Volcanics i s no t known ; i t i s estimate d t o b e 
of th e orde r o f te n t o twent y thousand feet . 

Age 

One fossi l collection, MC479,was made near the top o f th e Lowe r Bowe n Volcanics , 
north-west o f the Turrawalla/Eungella road crossing a t Lizzie Creek. Th e fossils ar e containe d 
in andesiti c tuf f overlai n b y andesit e flows . J .M . Dicklns ha s identifie d fourtee n specie s i n 
this collectio n (Appendi x 1) . Mos t o f thes e specie s ar e presen t i n th e fossi l assemblag e a t 
the bas e o f th e overlyin g Middl e Bowe n Beds . However , a  few specie s ar e no t foun d i n th e 
younger collections ; thes e sugges t tha t thi s assemblag e ma y b e correlate d wit h th e Dalwoo d 
Group (Lowe r Marine ) o f Ne w Sout h Wales . Th e difference s betwee n thi s collectio n and th e 
fossil assemblag e a t th e bas e o f th e Middl e Bowen Beds ar e slight . However , a  disconform -
ity, probabl y onl y o f shor t duration , ma y separat e th e Lowe r Bowe n Volcanics fro m th e 
Middle Bowe n Beds . 

MIDDLE B O W E N BED S 

Summary 

The informa l nam e Middl e Bowe n Bed s refer s t o th e fossiliferou s marin e 
sequence overlyin g th e Bulgonunn a Volcanic s an d the Lowe r Bowen Volcanics an d conformabl y 
overlain b y th e Uppe r Bowen Coa l Measures. Fossil s collecte d t o dat e belon g t o thre e distinc t 
faunas; the y includ e approximat e equivalent s o f thos e foun d i n th e Cattl e Cree k and Ingelar a 
Formations, an d possibl y o f thos e foun d i n th e Mantua n Formation, o f th e Springsur e area . 

Two lithologica l assemblage s ar e recognised i n the unit. A  siltstone/quart z grey -
wacke/greywacke assemblage , fro m 450 0 to 800 0 feet thick , crop s ou t i n th e north-eas t o f th e 
area an d aroun d the Bundarr a Granodiorite i n th e south-east . A  current-bedde d quart z sand -
stone/conglomerate assemblage , abou t 250 0 fee t thick , crop s ou t i n a  narrow , meridiona l 
zone i n th e centr e o f th e Shee t area . 

The quart z sandston e assemblag e wa s deposite d i n a shallow-water environment , 
on th e western shel f of the BowenBasin. There , th e uni t unconformably overlie s th e Bulgonunn a 
Volcanics, dippin g eas t of f the m a t angle s o f u p to 5  . 

The siltstone/quart z greywack e assemblag e show s n o sig n o f shallow-wate r 
deposition. It s structur e i s muc h mor e complex ; i n th e north-eas t o f th e area , i t crop s ou t i n 
one lim b o f a major syncline. Th e limb generall y dip s south-wes t a t abou t 3 5 ;  i t i s overturne d 
for a  strik e lengt h of 6  miles , dippin g north-eas t a t abou t 7 0 .  Farthe r alon g strike , th e uni t 
is involve d i n a  numbe r o f mino r fold s bu t the regiona l di p remain s abou t 3 0 south-west . I n 
the south-eas t o f th e Moun t Coolo n area , th e uni t crop s ou t i n a  dome abou t th e Bundarra 

o o  o 
Granodiorite. Dip s are about 70 nea r the intrusive an d decreas e t o 2 0 t o 3 0 nea r th e contac t 

with th e overlyin g Uppe r Bowen Coa l Measures . 

General 

The Middl e Bowen Beds cro p ou t i n thre e area s i n the Moun t Coolon Sheet area . 
These are : th e Stockton-Hillalon g are a (Plat e 3) , a  north-westerl y bel t cuttin g acros s th e 
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north-east corne r o f th e area ; th e Bundarr a area , a  roughl y circula r are a surroundin g th e 
Bundarra Granodiorit e i n th e south-eas t corne r o f th e Sheet ; an d the wester n shel f area , a 
discontinuous are a o f outcro p trendin g fro m nort h t o sout h down the centr e o f th e Moun t 
Coolon Sheet. Th e rock s croppin g ou t i n these area s wil l b e deal t wit h separately . 

The Stockton-Hillalon g Are a 

Distribution 

In th e Stockton-Hillalon g area , th e Middl e Bowe n Beds ar e bes t expose d i n th e 
narrow bel t extendin g north-wes t fro m nea r the Lizzie Creek Road to th e norther n boundary of 
the Sheet . South-eas t alon g strik e fro m th e Turrawalla/Eungell a road , th e uni t crop s ou t 
in rugged , thickl y timbere d countr y and , i n places , i s overlai n by Tertiar y sediments an d 
basalt flows . 

Topographically, th e uni t usuall y form s strik e ridges . Some , suc h a s th e Wal l 
Sandstone ridg e nort h o f Blenhei m Homestead , ar e ver y persistent and , in places , ris e t o a 
height o f 50 0 fee t abov e th e plains . Other s ar e quit e low . Th e strik e o f th e beddin g is clearl y 
displayed o n th e ai r photographs , bot h b y the ridge s an d by trends whic h persis t i n area s o f 
quite lo w relief . I n places, th e Middl e Bowe n Beds ar e hardene d by intrusives an d form area s 
of highe r tha n averag e relief . Thes e ma y be roughl y circular, surroundin g a valley i n whic h 
the intrusiv e crop s out , o r ma y be irregula r hills with n o sig n o f th e intrusiv e rock . I n a fe w 
places, th e trend s o f th e Middl e Bowe n Beds en d abruptl y at lo w soil-covere d areas . Thes e 
areas ar e apparentl y depression s i n th e Middl e Bowe n Beds an d the intrusives , infille d wit h 
Cainozoic sediments . 

Lithology 

The Middl e Bowe n Bed s croppin g ou t i n th e Stockton-Hillalon g are a consis t o f 
siltstone an d quart z greywack e -  th e tw o mos t abundan t rock types -  greywacke , quartz 
sandstone, som e thi n conglomerate beds , an d minor limestone . Th e quart z greywacke i s cal -
careous i n man y thi n bed s an d contains closel y space d calcareou s nodule s i n zone s t o 3  fee t 
thick. Th e siltston e an d greywack e ar e calcareou s i n places. Fossil s ar e foun d throughou t 
the unit , bu t ar e mos t numerou s i n th e calcareou s layers . Section s measure d i n this are a 
are illustrate d i n Plat e 3 . 

Quartz greywack e i s th e dominan t roc k nea r th e base . I t is generall y a  grey -
green semi-friabl e fine-graine d rock . Th e beddin g consist s o f roug h laminations wit h 
streaks o f silty and carbonaceous lithologies, which are possibly th e resul t o f marin e scavenge r 
action. Bed s of medium-grained to coarse-grained quartz greywacke occu r throughou t th e unit . 
They ar e mediu m t o thick-bedded , ar e moderatel y hard , and , in places , ar e superficiall y 
silicified. 

Siltstone i s a n important roc k type throughou t th e unit , an d particularly near th e 
top. I t may b e grey , grey-blue , black,brown,or white . I t is ver y commonl y micaceou s an d i s 
generally coarse-grained , gradin g int o arenite . Th e siltston e i s thinl y laminate d t o thick -
bedded, with clos e jointin g develope d i n the thic k beds . 

Greywacke i s les s abundan t tha n quart z greywack e o r siltston e an d is mos t 
common abou t th e middl e o f th e section , I t is a  dar k grey-blue , micaceous , thick-bedded , 
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medium-hard, fine-graine d t o ver y coarse-graine d roc k an d usuall y contain s sof t re d 
flecks an d bleb s o f iro n oxide . I n places , i t grade s int o greywacke-siltstone; i n others , i t 
is extremel y coars e an d poorl y sorted , containin g scattere d pebbles , cobbles , an d rar e 
boulders u p to 1 2 inche s across . I t is calcareou s an d fossiliferous i n places . 

Quartz sandston e crop s ou t a s lon g prominen t strik e ridges . I t is a  white t o 
brown (i n place s grey-green) , well sorted , medium-grained , mediu m t o thick-bedde d roc k 
constituting abou t 1 0 percent o f th e tota l section. Som e cross-beddin g an d some mino r cross -
lamination were observed . I n a  few places , i t i s poorl y sorted, rangin g from fine-grained t o 
coarse-grained an d containing scattere d pebbles . 

A fe w thi n bed s o f conglomerat e occur , bu t ar e no t very prominent . Mostl y 
conglomerate-size fragment s ar e scattere d throug h the coarse r arenites . 

The Middl e Bowe n Beds i n the Stockton-Hillalon g are a contain man y calcareou s 
beds an d lenses . Thes e ar e usuall y calcareou s quart z greywacke and, less commonly , 
calcareous siltston e an d greywacke containin g bleb s an d patches o f calcite , eithe r a s origina l 
cement o r replacin g th e matrix . Th e calcareou s quart z greywacke beds ar e generall y fine -
grained t o medium-grained , har d whe n fresh , an d brown , ferruginous , and friable when 
weathered. The y ar e commonl y richl y fossiliferous . 

Some thi n bed s o f impur e limeston e wer e als o noted . Thes e ar e fine-graine d 
dense gre y rocks containing a considerable quantity of clastic material . Limeston e wa s observ -
ed nea r Moun t Cona. I t contains a  spars e faun a o f solitar y coral s an d brachiopods. 

Measured section s an d thicknesses 

Five section s were measure d i n the Middl e Bowen Beds i n the Stockton-Hillalon g 
area; thes e represen t abou t hal f th e tota l thicknes s o f th e unit . Th e section s ar e figure d o n 
Plate 3 . 

The thicknes s o f th e uni t was compute d alon g si x sectio n lines, th e location s o f 
which ar e show n o n Plat e 3 . Observation s o f beddin g strike an d the beddin g trends visibl e 
on th e ai r photograph s wer e use d t o plo t thes e sectio n lines a s nea r a s possibl e a t righ t 
angles t o th e strike ; sectio n lin e A  wa s bent , eac h par t being nearl y at righ t angle s t o th e 
strike throughou t it s length . Th e to p an d botto m o f th e uni t were plotte d o n the ai r photo -
graphs an d th e pla n thicknes s o f th e uni t wa s measure d of f th e ai r photograph s alon g th e 
section line . Thi s was converte d t o actua l thickness , usin g th e larg e numbe r of di p reading s 
measured alon g th e section line. Th e thickness along sectio n lin e A  was compute d i n two parts . 

The compute d thicknesse s are : 

Section Lin e A 800 0 fee t 
" , ! B  640 0 fee t 
" "  C  525 0 fee t 
" "  D  450 0 fee t 
" "  E  465 0 fee t 
" "  F  550 0 fee t 

Measured section s coincid e wit h sectio n line s A , C, D an d E. Th e computed thicknes s ove r 
the interva l o f th e measure d sectio n agree d quit e closel y wit h the measure d thickness , 
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indicating tha t th e compute d thicknesse s ar e probabl y reasonabl y accurate . A t al l events , 
the error s i n th e compute d thicknesse s woul d b e les s tha n the variatio n i n thickness whic h 
they show . Th e compute d thicknesse s revea l a  significan t thinnin g o f th e uni t alon g a  strik e 
length o f abou t 1 5 miles . 

The mos t probabl e explanatio n o f thi s thinnin g i s tha t th e Middl e Bowe n Beds 
were deposite d o n a n uneve n basemen t o f Lowe r Bowe n Volcanics, Th e surfac e o f th e 
volcanics wa s arche d upwards , th e cres t o f th e arc h correspondin g t o th e zon e o f thinning . 
This arc h ma y hav e bee n du e t o gentl e foldin g o r t o erosio n prio r to th e depositio n o f th e 
Middle Bowe n Beds , I t i s a t it s highes t abou t section line D , Th e complet e Middl e Bowe n 
sequence wa s deposite d ove r thi s arch , bu t wa s thinne r o n top than o n the flanks . Severa l 
quartz sandston e beds , whic h ar e prominen t i n th e sectio n north an d sout h o f th e zon e o f 
thinning, len s ou t a s the y approach it . 

The Lowe r Bowe n Volcanic s ar e no t thrus t ove r th e Middl e Bowe n Beds i n th e 
zone o f thinnin g sinc e th e fossil s collecte d indicat e tha t th e basa l par t of th e Middl e Bowe n 
Beds i s presen t throughou t th e zone . Fiv e larg e fossi l collection s wer e made , locate d a s 
follows: 

MC485F: Abou t 100 0 fee t abov e base . Sectio n line A 
MC657F: I n basa l 50 0 fee t o f section . Betwee n sectio n lines C  and D 
MC1065, MC141F : I n basal 50 0 fee t o f section. Betwee n sectio n lines Dan d E 
MC421F: I n basal 50 0 fee t o f section . Sectio n line F . 

These collection s contai n essentiall y th e sam e fossi l assemblage , an d belong t o 
the sam e stage . Therefore , transgressive overla p o f th e Middl e Bowe n Beds o n to th e Lowe r 
Bowen Volcanic s wa s no t responsibl e fo r th e thinning . 

There i s n o loss of section from the top part of th e Middl e Bowe n Beds throughou t 
the zon e o f thinning . Th e Uppe r Bowe n Coa l Measure s conformabl y overli e the m an d th e 
trends i n both units an d the contac t betwee n the m ar e parallel . 

The thinnin g maybe due to the middle part of th e Middl e Bowe n Beds bein g absent . 
The fossi l recor d i s no t continuou s enoug h t o prov e o r disprov e this . However , it seem s 
more likel y tha t th e complet e sectio n is presen t throughou t th e area . 

Structure 

The Middl e Bowen Beds in this area crop out i n on e lim b o f a  majo r fold structure . 
The bed s di p to th e south-west , generall y at angles o f 3 0 t o 5 0 ;  they become steepe r toward s 
Blenheim Homestead . Nea r Blenhei m Homestead , th e bed s ar e overturne d an d dip north-eas t 

o 
at abou t 7 5 .  Sout h o f Hazelwoo d Creek , the y are involve d i n som e mino r folding , bu t th e 
regional di p is stil l south-west . 

If th e thinnin g o f th e Middl e Bowe n Beds i s du e t o depositio n o n an uneven base -
ment o f Lowe r Bowe n Volcanics, th e relationship between the tw o units i s a t leas t disconform -
able; i t is possibly an angular unconformity. Significan t difference s betwee n th e fossil collection 
from th e to p o f th e Lowe r Bowe n Volcanic s an d the collection s fro m th e bas e o f th e Middl e 
Bowen Bed s als o indicat e a  disconformity , thoug h probably only o f shor t duration . Possibly , 
the thinnin g o f th e Middl e Bowe n Bed s i s du e t o difference s i n the amoun t o f subsidenc e 
contemporaneous wit h deposition . 
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Environment 

The Middl e Bowe n Bed s croppin g ou t i n th e Stockton-Hillalon g are a were lai d 
down i n a  marine , moderatel y deep-wate r environment . Marin e fossil s ar e foun d throughou t 
the unit . Th e dept h o f wate r i s indicate d b y the lac k o f shallow-wate r structures . Poo r 
sorting o f som e o f th e sediment s an d the hig h proportio n of labil e fragment s indicat e eithe r 
rapid buria l or depositio n belo w th e dept h o f reworking . Th e basin probably shallowed some -
what toward s th e en d o f depositio n o f th e Middl e Bowen Beds an d became a  freshwate r basin . 
The transitio n fro m a  marin e t o a  restricted , mainl y freshwate r environmen t wa s effecte d 
without an y obviou s brea k i n sedimentation , an d was apparentl y quit e rapid . Marin e fossil s 
below an d plan t fossil s abov e ar e foun d quit e clos e t o th e contac t between th e Middl e Bowen 
Beds an d the Uppe r Bowe n Coal Measures , 

Thickness 

The thicknes s o f th e Middl e Bowe n Bed s i n this are a range s fro m 800 0 feet t o 
4500 feet . Th e uni t ma y thicke n south-eas t alon g strik e fro m sectio n line A , but i t was no t 
possible t o measur e o r eve n estimate thicknesse s i n tha t area . 

The Bundarr a Are a 

The Middl e Bowe n Bed s cro p ou t i n th e south-eas t o f th e Moun t Coolon Sheet 
area, i n a  dom e abou t th e Bundarr a Granodiorite . Metasediment s cro p ou t a s high , rugge d 
hills i n th e contac t metamorphi c aureol e aroun d th e margi n of th e intrusive . Farthe r fro m 
the intrusive , th e Middl e Bowe n Bed s cro p ou t i n lower , rathe r dissecte d country , wit h ver y 
thick vegetation . A n impur e sandstone , nea r th e to p o f th e unit , form s prominen t hills . 
Cainozoic sediment s overli e the m i n places , bu t th e Middl e Bowen Beds ar e expose d i n th e 
creeks an d the Cainozoi c deposit s ar e no t differentiate d o n the map . 

Lithology 

The metamorphose d Middl e Bowen Beds around the Bundarra Granodiorite includ e 
quartz-sericite schist , graphiti c schist , an d knotted schist , al l originall y carbonaceous . Th e 
grade o f therma l metamorphis m wa s no t ver y high , thoug h som e ne w mineral s wer e formed , 
for exampl e th e 'knots ' i n th e knotte d schist , which ar e possibl y andalusite . Th e intrusio n ha s 
dragged u p the sediments , producin g th e schistosity . 

Beyond th e metamorphi c aureole , th e roc k type s resembl e thos e foun d i n th e 
Stockton-Hillalong area . The y include roughl y bedded, thick to thin-bedded , medium-graine d t o 
fine-grained, grey-whit e micaceous quartz greywacke, hardened inplaces; micaceou s blue-gre y 
greywacke; fossiliferou s calcareou s quart z greywacke ; pinkish-blue micaceou s fine greywack e 
grading int o greywacke-siltstone , containin g crinoi d stem s an d other fossils; an d thinly inter -
bedded fine-graine d t o coarse-graine d micaceou s greywacke,blue-whit e micaceou s siltstone, 
and chert . Thick-bedded , superficiall y silicifie d micaceou s quart z greywack e crop s ou t nea r 
the to p o f th e unit , formin g prominen t strik e ridges . 

Structure 

The Middl e Bowe n Bed s i n thi s are a cro p ou t i n a  dom e abou t the Bundarr a 
Granodiorite. Th e injectio n of th e granodiorit e ha s produced th e schistosit y o f th e sediments , 
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and gneissi c layerin g i n the granodiorit e nea r th e contact. Th e contac t between th e sediment s 
and th e intrusiv e i s smoothl y curve d for most of it s length , becomin g crumple d nea r th e south -
ern margi n of th e Sheet. Th e bedding trends i n th e Middl e Bowen Beds an d the overlyin g Uppe r 
Bowen Coa l Measures roughl y paralle l thi s contact . 

o 
Dips o f th e schistosit y rang e fro m 7 0 t o vertica l i n th e contac t aureole . A t 

one plac e nea r th e contact , beddin g an d schistosit y wer e paralle l t o gneissi c bandin g in th e 
adjacent intrusive ; al l thre e dippe d a t abou t 45 awa y from th e intrusion . Intersection s i n ol d 
mine shaft s i n th e are a sugges t tha t the sediment-granodiorit e contac t dips a t abou t 45 (Ball , 
1910). 

Some mino r foldin g an d som e faulting , possibl y wit h associate d drag-folding , 
affect the ^ beds . Thei r regiona l di p i s awa y from th e Bundarr a Granodiorite , at angle s o f 
40 t o 7 0 ,  Th e contac t between th e Middl e Bowen Beds an d the Uppe r Bowe n Coal Measure s 
was no t see n i n thi s area . However , th e trend s i n both unit s visibl e i n th e ai r photograph s 
are paralle l an d the contac t i s probabl y conformable. 

E nvironment 

The environmen t o f depositio n o f thes e sediment s wa s marine , an d probably 
deep water . N o shallow-water structure s wer e observed . 

Thickness 

The thicknes s o f th e Middl e Bowe n Beds i n th e Bundarr a are a i s no t known . I t 
is probabl y considerable , o f th e orde r o f 500 0 feet t o 10,00 0 feet. Probably , th e bas e o f th e 
unit i s no t expose d i n this area . 

Palaeontology an d Age 

Not man y fossil s wer e foun d i n th e Middl e Bowen Beds o f th e Bundarr a area , an d 
most o f thos e ha d bee n recrystallize d b y metamorphism . Th e fossil s includ e bryozoa , 
crinoid stems , an d fragments o f brachiopod s andpelecypods. Non e o f thi s materia l i s suitabl e 
for accurat e determination , bu t i t indicate s a  Permia n age fo r th e sediments . Fossil s wer e 
found i n these bed s a  few mile s t o th e sout h in th e Clermon t area . Thes e ar e correlate d wit h 
the uppermos t stag e o f th e Middl e Bowen Beds i n th e Stockton-Hillalon g area . 

Not muc h i s know n abou t th e Middl e Bowe n Bed s i n th e Bundarr a area . Onl y 
one traverse , o f thre e day s duration , was made into the area ; the shor t tim e spen t i n th e area , 
under condition s o f fairl y difficu t acces s an d thic k cover , wa s no t sufficien t fo r accurat e 
mapping. 

Western Shelf Are a 

Discontinuous outcrop s o f Middl e Bowe n Bed s mar k th e wester n edg e o f th e 
Bowen basin . Th e bes t outcro p i s i n th e valle y o f th e headwater s o f Parro t Creek, near th e 
northern boundar y o f th e Moun t Coolon Sheet. Elsewhere , outcro p i s foun d i n gullie s aroun d 
the edge s o f lo w rise s covere d wit h ferruginou s gravel , a  remnan t o f a  laterit e profil e 
developed o n the Middl e Bowen Beds . 

25 



The Middl e Bowe n Bed s i n th e wester n Shee t are a consist mainl y o f quart z 
sandstone, siltstone , an d mino r conglomerate . I n Parro t Cree k at th e norther n margin of 
the Sheet , the y consis t o f mediu m t o thick-bedded , white , micaceous , cross-bedde d quart z 
sandstone interbedde d wit h 6-inc h t o 1-foo t bed s o f quart z pebble conglomerate . I n places , 
the quart z sandston e i s flagg y an d i s interbedde d wit h thinl y bedde d micaceous , grey , ver y 
fine-grained sandston e an d siltston e an d thi n bed s o f pebbl e conglomerate . Th e quartz 
sandstone contain s wor m track s i n places , bu t n o othe r fossil s wer e found . Th e quartz 
sandstone i s case-hardene d i n th e creek ; elsewher e i t is mediu m har d to slightl y friable , with 
little matri x o r cement. Th e Parrot Creek sequence belong s i n th e Collinsvill e Coa l Measures , 
a uni t of the Middl e Bowen Beds, I t is conformabl y overlain to th e eas t by sandstone , calcareou s 
quartz greywacke , an d siltstone o f th e Middl e Bowe n Beds. 

Farther south , outcro p i s ver y poor . Roc k types see n include medium-graine d 
to coarse-graine d quart z sandstone , commonl y gradin g int o fin e quart z conglomerate ; 
fossiliferous, calcareou s quart z greywacke , brown , friable , an d ferruginou s i n outcrop ; 
micaceous quart z greywacke , gradin g int o fin e conglomerat e an d interbedded with reddish -
brown ferruginous , micaceou s siltstone . Th e coarse r arenite s commonl y contai n scattere d 
subangular pebble s o f quart z and chert . Th e quartz sandston e i s a  superficiall y iron-stained , 
well sorted , grey-white , medium-bedde d o r massiv e t o poorl y bedded rock, cross-bedde d i n 
places. 

Structure 

The Middl e BowenBeds in the western shelf are a overli e th e Bulgonunn a Volcanic s 
with a  stron g angula r unconformity . Th e unconformit y i s expose d i n th e headwater s o f 
Parrot Creek . There , bed s o f agglomerat e an d flow-bande d rhyolite ar e folded , dippin g a t 
angles o f u p t o 8 0 .  Th e unconformit y cut s acros s thes e structure s an d dips eas t a t angle s 
of les s tha n 5  .  Six-inch t o 1-foo t thic k patche s o f pebble an d cobble conglomerat e mar k the 
unconformity i n places; th e pebble s ar e fragments of the Bulgonunn a Volcanics. Th e conglom -
erate i s overlai n by the assemblag e describe d above . 

Farther south , beddin g i n th e Middl e Bowe n Beds i s rathe r obscure . I n the Jew 
places wher e beddin g wa s observed , i t i s sub-horizonta l t o east-dipping , a t angle s o f 5  o r 
less. 

No contact s wer e observe d betwee n th e Middl e Bowe n Bed s an d the overlyin g 
Upper Bowe n Coal Measures , but the tw o ar e probabl y conformable. 

Environment 

The sequenc e wa s lai d dow n o n a  marine , shallow-wate r shelf . Wel l sorte d 
current-bedded quart z sandston e i s th e characteristi c lithology , indicatin g tha t shallow-wate r 
conditions prevailed . Fossil s ar e moderatel y common , thoug h a  worthwhile collectio n was 
made a t onl y on e locality , i n th e uppe r part o f th e unit , wes t o f Dabin Homestead. Elsewhere , 
only cast s o f pectinid s an d fragments o f fossils were found . Th e larg e collectio n is equivalen t 
to th e assemblag e containe d i n th e uppe r par t o f th e Middl e Bowe n Beds i n the Stockton -
Hillalong area . Thi s suggest s a  marin e transgressio n ove r th e wester n shel f are a abou t th e 
middle o f th e tim e o f depositio n o f th e Middl e Bowe n Bed's. Th e transgressio n overlappe d a 
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moderately irregula r surfac e o f Bulgonunn a Volcanics whic h slope d eas t a t a  gentl e angl e o r 
was downwarpe d to permi t th e transgression . Th e surfac e o f unconformit y o n the Bulgonunn a 
Volcanics i s irregula r i n detail , thoug h th e irregularitie s appea r to hav e a  lo w relief . Th e 
surface i s no t a s dissecte d a s th e pre-Tertiar y surface o f th e Bulgonunn a Volcanics farthe r 
west. Th e smoothnes s o f th e surfac e o f unconformit y ma y be du e t o shorelin e erosio n b y a 
slowly advancin g sea . Thi s surfac e o f unconformit y i s ver y irregula r in the Clermon t area. 

Thickness 

The thicknes s o f th e uni t i n th e wester n shel f are a i s no t known . Outcro p i s 
poor, an d dip an d strik e informatio n is usually too vagu e t o permi t estimatio n of th e thickness . 
In th e Parro t Cree k area , ther e i s a n estimate d minimu m thicknes s o f 150 0 fee t o f Middl e 
Bowen Beds ; th e tota l thicknes s ma y be considerabl y greater . Thi s shel f assemblag e o f th e 
Middle Bowe n Bed s extend s sout h i n t o th e Clermon t Sheet area , where i t i s mor e tha n 
2000 feet thic k (Veever s e t al. , 1964) . 

Palaeontology an d Age o f th e Middl e Bowe n Beds 

Three stratigraphicall y discret e fauna s ar e recognise d i n th e Middl e Bowe n 
Beds. Al l thre e ar e closel y relate d t o thos e i n the Maitlan d Group (Uppe r Marine ) o f Ne w 
South Wales , althoug h th e lowes t ha s som e relationshi p wit h th e fauna s i n the Dalwoo d Group 
(Lower Marine) . Complet e list s o f the species determined i n these fauna s b y J .M . Dickins ar e 
given i n Appendix 1 . 

The oldes t faun a i s represente d b y th e followin g fossi l collections : MC484F , 
MC485F, MC878F , MC1414F , MC421F , MC1065F , an d MC657F . A t least 2 4 specie s ar e 
present i n thes e collection . Thi s faun a i s probabl y Artinskian. I t i s closel y relate d t o tha t 
found i n th e Cattl e Cree k Shale of the Springsure are a an d the tw o ar e probabl y about the sam e 
age. I n th e Moun t Coolo n Shee t area , thi s faun a i s foun d onl y i n the basa l 100 0 fee t o f th e 
Middle Bowe n Bed s i n th e Stockton-Hillalon g area . Th e sam e faun a i s foun d a t Hom e vale, 
east o f th e Moun t Coolon area. 

The middl e faun a i s represente d b y only tw o collections , MC669 F and MC420F, 
from abou t 150 0 fee t abov e th e bas e o f th e Middl e Bowe n Beds i n th e norther n part o f th e 
Stockton-Hillalong area . A t leas t te n specie s ar e presen t i n this fauna , includin g specie s o f 
Glyptoleda. Thi s assemblage is probably slightly older than the Ingelar a Shale o f th e Springsur e 
area. 

The younges t faun a i n th e Middl e Bowe n Bed s o f th e Moun t Coolon area i s 
represented b y th e followin g collections : MC423Fa , MC423Fb , MC802IF , MC803F , MC311F, 
MC292Fa, MC293F , MC553F , MC575F , MC957F . Al l excep t MC311 F came fro m the uppe r 
2000 t o 250 0 fee t o f th e Bed s i n th e Stockton-Hillalon g area . MC311 F came fro m th e Middl e 
Bowen Bed s croppin g ou t i n th e wester n shel f area ; consequently , thes e bed s ar e correlate d 
with the uppe r part o f th e uni t i n th e Stockton-Hillalon g area . 

This uppe r faun a ma y be correlate d with th e faun a o f th e Middl e Bowe n Beds o f 
the Clermon t area , whic h include s Strophalosi a clarkei , an d th e faun a o f th e Middl e Bowe n 
Beds overlyin g th e Collinsvill e Coa l Measures , includin g th e Bi g Strophalosia Zone . I t 
appears t o b e abou t th e sam e ag e a s th e uppe r part o f th e Maitlan d Group (Uppe r Marine ) o f 
New Sout h Wale s . I t i s no t olde r tha n the Ingelar a Shale o f th e Springsur e area ; indee d th e 
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entire faun a could be younge r tha n the Ingelar a Shale. 

Most o f th e fossi l collection s referre d to abov e were collecte d i n th e Stockton -
Hillalong area . Th e position s o f thes e ar e show n on Plate 3 , relativ e t o th e compute d thick -
nesses o f th e Middl e Bowe n Beds. 

U P P E R B O W E N C O A L MEASURE S 

Summary 

The Uppe r Bowe n Coal Measure s consist o f 10,50 0 feet o f apparentl y freshwater 
sediments, conformabl y overlying the marine Middle Bowen Beds and overlain by the Carboroug h 
Sandstone. Throughou t the uni t i s foun d an abundant and varied fossil flora . 

The uni t crop s ou t i n the easter n hal f o f th e Shee t area , bounde d by outcrops o f 
the Middl e Bowe n Beds t o th e wes t an d north-east . I t is intrude d by a  possibly differentiate d 
suite o f intrusiv e rock s rangin g from gabbr o t o granodiorit e an d by numerous sill s an d dyke s 
of dolerit e an d microdiorite . 

Measured section s ar e show n i n Plat e 4 . Roc k types includ e lithi c sandstone , 
calcareous i n places , siltstone , silicifie d siltstone , carbonaceou s shale , conglomerate , an d 
minor coal . Th e lithi c sandston e i s th e dominan t roc k type i n outcrop . I t generally form s 
very large , festoon-bedde d lense s intersperse d i n thin-bedde d siltston e an d finer arenites . 
Carbonaceous shal e an d coal ar e widespread, but generally constitut e onl y a  smal l fractio n o f 
the section . Substantia l coa l deposit s suitabl e fo r open-cuttin g ar e know n in onl y tw o areas : 
north-east o f Lak e Elphinston e an d the Kemmi s Cree k area . 

The Uppe r Bowen Coal Measures are folded into a numbe r of anticlines , synclines , 
domes an d basins, an d some monoclines . Intrusive s crop ou t in the cor e o f som e o f th e domes . 
In th e wester n par t o f thei r are a o f outcrop , they dip east a t lo w angles o r ar e folde d int o 
complex low-amplitud e domes an d basins. 

The uni t i s though t t o b e Uppe r Permian. 

Nomenclature 

The Uppe r Bowe n Coa l Measure s i s a  roc k uni t nam e introduce d by Jac k i n 
1879 an d reviewed by Reid in 1929. N o type are a has bee n defined a s yet , no r have typ e section s 
been measured . Wit h furthe r work , i t shoul d be possibl e t o define lesse r unit s o f formatio n 
or membe r ran k within the Uppe r Bowe n Coal Measures . 

Distribution 

The Uppe r Bowe n Coal Measure s are poorly exposed in muc h o f th e easter n par t 
of th e Shee t area . Th e uni t form s gentl y undulatin g countr y with considerabl e soi l cove r 
and crop s ou t mainl y i n cree k sections . Som e long , low , rounde d or benched strik e ridge s ar e 
produced where th e uni t i s moderatel y steepl y dipping , as i n the area s eas t o f th e Carboroug h 
Range an d south-eas t o f th e Redcliffe Tableland. Goo d outcro p an d the mos t rugge d topography 
are produce d wher e th e uni t ha s bee n contact-metamorphosed . I n places, pattern s i n th e 
vegetation ar e visibl e on the air photographs. Thes e reflec t th e bedding ; apparently some type s 
of vegetatio n follo w certai n beds . 
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The uni t i s ver y poorl y expose d wes t o f th e Kerlon g Range. I t i s overlai n i n 
many place s b y Tertiar y sediments an d deep alluvia l cove r an d is onl y rarel y exposed i n th e 
creeks, mos t o f whic h hav e no t cu t dow n throug h the alluviu m to th e underlyin g rocks . 

Lithology 

The Uppe r Bowe n Coal Measure s consis t o f conglomerate , sandstone , siltstone , 
and shale , thoug h i t i s difficul t t o estimat e th e relativ e proportion s o f each . I n the measure d 
sections (Plat e 4 ) th e proportion s o f th e mai n lithologie s are : 

Siltstone an d Shal e 10 percen t 
Arenites 15 ii 

Conglomerates 5 ii 

Intrusives 10 II 

Coal 0.2 n 

No outcro p 60 II 

So, i n outcrop , th e proportio n o f lutit e t o arenit e t o rudit e i s approximatel y 2:3:1 . Th e tota l 
amount o f lutit e i s probabl y muc h highe r a s i t would constitute a  large r proportion of 
the non-outcroppin g section . 

In th e norther n par t o f th e Moun t Coolo n Shee t area , east o f th e Redcliff e 
Tableland, conglomerat e occur s abou t 400 0 fee t abov e th e bas e o f th e Uppe r Bowe n Coa l 
Measures. I t consists o f fou r o r five beds o r lense s fro m twenty t o on e hundre d and forty fee t 
thick. Th e conglomerat e fragment s rang e i n siz e fro m l/10t h inc h t o si x inches ; th e roc k 
itself i s fairl y har d an d compact ; fracture s commonl y ru n through the grain s rathe r tha n 
around them . Th e matri x i s o f brow n arenaceou s an d argillaceous material , mainl y quartz , 
mica, an d chlorite , wit h som e calcit e cement . Th e fragments , man y o f whic h ar e rounded , 
consist mainl y o f volcani c detritus . Volcani c glass is commo n and , like the tuffaceou s materia l 
present, show s sign s o f attrition . Som e conglomerat e ha s shal e partings , i n which ar e 
abundant plant remains . 

Elsewhere i n the Uppe r Bowe n Coal Measure s conglomerate s d o occu r a s fairl y 
persistent beds ; on e conglomerat e be d eas t o f Lak e Elphinston e i s know n to hav e a  latera l 
extent o f a t leas t si x miles . 

There are , broadly , tw o type s o f arenit e i n th e Uppe r Bowe n Coal Measures . 
The firs t typ e ha s a  calcite matri x makin g u p to 5 0 percen t o f th e rock . Th e secon d typ e i s a 
lithic sandston e i n which roc k fragments an d feldspar constitute/up t o 7 0 percen t o f th e rock . 

The firs t typ e contain s u p t o 6 0 percen t quart z and roc k fragments . Th e 
quartz i s generall y mor e abundan t than the roc k fragments an d is extremel y angular . I t als o 
shows larg e embayment s an d could be described as 'volcanic quartz' . Th e roc k fragments ar e 
mostly o f volcani c origi n an d consis t o f smal l plagioclas e lath s enclose d i n a  devitrifie d 
glassy matri x o r a  cryptocrystallin e matrix . Considerin g th e roc k a s a  whole, th e roc k 
fragments an d quart z grain s ar e se t i n a  fine-grainec} cryptocrystalline matri x compose d o f 
calcite. Spherulites , i n th e calcite , ar e common. Thi s roc k is a  limeston e o r mar l into whic h 
volcanic detritu s ha s bee n dropped . I t ma y bes t b e calle d a  calcareou s lithi c sandstone . 
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Finer sediment s occurrin g withi n th e Uppe r Bowe n Coa l Measure s consist o f 
siltstone, calcareou s siltstone, silicified siltstone , and possibly phosphatic rocks . Th e siltston e 
varies bot h in colou r an d grain size: th e colour s ar e white, grey , black, grey-blue, brown, o r 
yellow; th e grai n siz e varie s throug h al l size s o f th e siltston e range . Muc h o f th e siltston e 
contains calcareou s material , o f primar y or secondar y origin . 

Silicification i s note d i n som e siltstone , particularly in very fine current-lamin -
ated rocks . Th e resultan t siltston e i s a  hard , dense , imperviou s roc k which has alternat e 
bands o f blu e an d buf f coloure d sediment . I n some instance s ver y distinct Impressions o f 
leaves ar e preserved. 

The carbonaceou s shale s als o var y in colour fro m brown to gre y an d black. Th e 
lighter brow n i s probabl y du e t o weathering. Th e shale s contai n a n abundance of plant fossil s 
both a s carbonaceou s materia l an d as impression s i n the argillaceou s material . 

Banded, possibl y phosphatic , sediment s wer e observe d in on e locality , showin g 
contraction cracks . Nodule s ha d been formed by a 'rollin g up' of thi s sediment . 

Coal i n th e Uppe r Bowe n sediment s doe s no t cro p ou t well. However , since 
1875 ther e hav e bee n man y report s o f coa l seam s i n the Moun t Coolon Sheet area , an d one 
new exposur e o f coa l wa s note d durin g 1960 , i n Kangaro o Cree k abou t one mil e sout h o f 
Weetalabah Station . Detail s o f thi s exposur e ar e note d i n Section RJ 1 in Plat e 4 . Th e coa l 
is thi n an d contain s man y shal e partings . I n some occurrence s th e coa l i s reporte d to b e a s 
much a s 2 5 fee t thick . Coa l reserve s suitabl e fo r ope n cutting hav e bee n proved by drilling 
in tw o areas : 1 6 millio n ton s i n a n are a north-eas t o f Lak e Elphinstone ; an d 7 million ton s 
in a n area west o f Kemmi s Cree k Homestea d (Shepherd , 1951) . 

Structure 

The Coa l Measures are conformable with the underlying marine beds . Th e contac t 
is expose d i n Blenheim Creek , nea r th e Collinsville road crossing . A t this poin t th e to p o f th e 
Middle Bowe n is represente d b y a  bed of quartz sandstone , underlai n by blue siltston e showin g 
scavenger action , an d a  fossiliferou s calcilutite . Immediatel y abov e th e sandstone , an d 
structurally quit e conformabl e wit h it , i s a  serie s o f thinl y bedde d siltstone which contain s 
fossil leaves . 

The boundar y between th e Uppe r Bowen Coal Measures and the overlyin g Carbor -
ough Sandston e appear s t o b e structurall y conformable , bu t i s lithologicall y ver y abrupt . 
It mark s a  chang e i n the typ e o f sedimentation fro m the labil e sediment s o f th e coa l measure s 
to th e matur e quartz sands of the Carborough Sandstone. Th e boundary may be disconformable . 

. Th e uni t i s folde d int o a  numbe r o f anticlines , synclines , an d monoclines, th e 
axes o f which trend north-north-west , an d some domes . Th e folding generall y dies ou t fairly 
rapidly u p th e section , thoug h fold axe s ma y be trace d fo r som e distance . Th e axi s o f a  syn -
cline wes t o f th e Redcliff e Tablelan d ma y b e trace d for a  distanc e o f twelv e miles ; an d th e 
axis o f th e elongat e dom e sout h o f th e Redcliff e Tablelan d may be trace d fo r almos t 2 0 miles , 
though th e amplitud e o f th e fol d decrease s rapidl y with distance fro m the centr e o f th e dome . 
Monoclines wer e note d i n a  numbe r o f places , particularl y west o f th e Redcliff e Tableland . 
In on e structur e i n tha t are a th e di p increase s fro m 3  eas t t o 5 0 eas t then decreases t o 

o 
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Intrusives, suc h a s th e Gotthard t Granodiorite , crop ou t i n the core s o f a  few 
domes. Th e Gotthard t Granodiorit e i s mor e o r les s concordan t with the structure . I t 
was possibl y emplace d durin g the foldin g o f th e sediments . 

The Uppe r Bowe n Coal Measures , east o f th e Carboroug h Range , are folde d int o 
complex mino r folds , characterize d b y rapid reversals of plunge. Outcro p is confine d t o cree k 
sections, an d th e structur e canno t alway s b e disentangle d fro m the arra y o f disconnecte d 
strike an d di p observations . A  somewha t simila r situatio n exist s wes t o f Byerwe n and 
Weetalabah homesteads , where , again , outcrop s ar e confine d t o th e creeks : th e dip s ar e 
usually shallow , bu t th e di p direction s var y widely . Som e shallow-amplitud e dome s an d 
basins ar e postulate d i n this area . 

West o f th e Kerlon g an d Burto n Ranges, the uni t i s poorl y exposed. Foldin g i s 
minor an d the bed s appea r to di p east a t low angles . 

The Uppe r Bowe n Coa l Measure s ar e faulte d i n places. Th e faulting i s mino r 
and i s no t well expose d i n these relativel y incompeten t beds . 

Environment 

The Uppe r Bowe n Coal Measure s were deposite d i n a  rapidl y sinking restricte d 
basin. Th e environmen t permitte d preservation of the abundant plant fossils , an d was probabl y 
freshwater o r at least estuarine. However , the quantity o f calcit e present , mainl y i n calcareou s 
lithic sandstone , suggest s a n influx of sea water from time t o time . A t times th e basi n shallow -
ed an d became swampy , and coal wa s lai d down. 

Thickness 

The Uppe r Bowe n Coa l Measure s ar e 10,50 0 feet thick ; thi s figur e i s base d o n 
measured section s an d o n measuremen t fro m th e ai r photographs. Rei d (1924 ) estimate d a 
thickness o f 960 0 feet . 

Palaeobotanv an d age 

Fossil plant s wer e collecte d fro m severa l localitie s i n the unit . Th e referenc e 
numbers o f th e collection s ar e MC225Fa, MC233Fa, MC233Fb, MC1017Fa, MC236Fa , MC289F , 
MC608F, MC292Fb , MC755F , MC62F , MC46F , MC535F , MC727F ; thes e ar e described by 
Mary E . White i n Appendix 2. Specie s identifie d includ e Glossopteri s indic a Sch. , j£, browniana 
Brong., G . angustifoli a Brong. , (£ . conspjcu a Fm. , Q. soathulat o -  cordat a Fm. , Phvliothec a 
austraiis Brong. , Nummulospemu m bowenense Walk. , Sphenopteri s lobifoli a Morr . , Clad -
ophlebis royle i A r b e r , Samaropsi s sp. , an d Vertebraria indic a Royle . 

These plant s belon g t o a  Permian/Lowe r Triassi c assemblag e an d are no t 
suitable fo r mor e accurat e ag e determination . Th e Uppe r Bowe n Coal Measure s are though t 
to b e Uppe r Permia n and may rang e into the Triassic . 

CARBOROUGH SANDSTON E 

Summary 

The Carboroug h Sandstone , o f presumabl y Triassi c age , overlie s th e Uppe r 
Bowen Coa l Measure s wit h apparen t conformit y an d i s conformabl y overlain by the Tevio t 
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Formation, i t consist s o f about 1500 feet of current-bedde d quartz sandstone wit h mino r band s 
of quart z pebbl e conglomerate . I t crops ou t i n th e Carborough , Kerlong , and Burton Ranges 
and th e Redcliff e Tableland . Th e uni t i s folde d an d crops ou t in a  numbe r of syncline s an d 
one anticline ; generall y dip s ar e 1 5 o r less . 

Nomenclature 

The ter m Carboroug h Sandston e wa s firs t use d b y Re id in 192 8 t o refe r t o th e 
rocks o f th e Carboroug h Range . Later , h e applie d a  different name , th e Redcliff e Series , 
to th e sam e uni t croppin g out i n th e Redcliff e Tableland . Th e nam e Carboroug h Sandston e i s 
preferred. Th e type are a o f th e uni t i s i n th e Carboroug h Range. 

Distribution 

The Carboroug h Sandston e crop s ou t i n three structures : a  faul t block, formin g 
the Burto n Range ; a  syncline , th e eas t an d wes t limb s o f which form the Carboroug h an d 
Kerlong Range s respectively ; an d a  bifurcating synclin e an d associated anticline , formin g th e 
Redcliffe Tableland . Th e Carboroug h Sandston e i s resistan t t o erosion . It s area s o f outcro p 
are bounde d b y stee p cliff s an d gentle r scre e slope s risin g mor e tha n 60 0 fee t abov e th e 
surface forme d o n the Uppe r Bowe n Coal Measures . Outcro p is fairl y good, though tru e dip s 
are commonl y difficul t t o measure , owin g t o th e amount o f cross-bedding . Man y outcrop s ar e 
actually larg e blocks ou t o f place . 

Lithology 

The dominan t roc k typ e i s quart z sandstone , containin g littl e o r n o matrix . I t 
may contai n u p to 1 5 percen t o f chert , quartzit e an d other roc k fragments, mino r feldspa r an d 
mica. Th e grain s ar e su b rounded, mediu m t o coarse , an d well sorted , thoug h large r grain s 
or pebble s occu r scattere d throug h th e roc k o r i n bands. Man y o f th e quart z grains sho w 
evidence o f solutio n an d movement o f silica . 

Structure 

Folding i n th e Carboroug h Sandston e consist s o f th e fe w structure s mentione d 
above. Generally , th e limb s o f thes e fold s di p a t angle s o f 1 5 o r less . Th e Carboroug h 
Sandstone wa s folde d with th e Uppe r Bowen Coal Measures, and both units ar e involve d i n these 
structures. Th e structure s ar e generall y tighte r a t depth i n the Coa l Measures , and becom e 
gentler a s the y approac h th e relativel y thick , competen t Carboroug h Sandstone . Tha t th e 
Carborough Sandston e reacte d t o th e foldin g stresse s a s a  competen t uni t i s show n nea r th e 
northern end o f th e Redcliff e Tableland . A  gabbr o intrusio n ha s gentl y dome d the Carboroug h 
Sandstone an d th e Uppe r Bowe n Coa l Measures . Th e stresse s i n the Carboroug h Sandston e 
were relieve d b y a  radiatin g se t o f tensio n cracks . 

The Carboroug h Sandston e i s mainl y preserve d i n th e trough s o f synclines . 
It crop s ou t i n a  mino r anticlin e a t th e souther n en d o f th e Redcliff e Tableland , and in thi s 
area th e tablelan d i s muc h mor e dissecte d tha n elsewhere . 

The boundar y betwee n th e Carboroug h Sandston e an d th e Uppe r Bowe n Coa l 
Measures i s structurall y conformable . I t i s marke d b y an abrupt change i n the typ e o f 
sedimentation, an d ma y be disconformable . Th e boundary between th e Carboroug h Sandston e 
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and th e overlyin g Tevio t Formatio n i s wel l expose d o n the Redcliff e Tableland . Th e contact i s 
conformable an d transitional ; th e quart z sandston e grade s upward s into the lithi c sandston e 
of th e Tevio t Formatio n within te n fee t o f section . 

Environment 

The abundanc e o f current-beddin g an d th e goo d sortin g an d maturit y o f th e sedi -
ments sugges t a  shallow-water environment, with considerable curren t action. Th e environmen t 
may hav e bee n deltaic . 

Thickness 

A sectio n throug h par t o f th e Carboroug h Sandston e wa s surveye d b y tape , 
compass, an d abney leve l in the Carborough Range, north o f Carboroug h Creek . Th e thickness , 
based o n a  numbe r o f di p measurements , totalle d 118 1 feet . Th e sectio n began at th e lowes t 
outcropping be d but did no t reac h th e to p o f th e unit . Th e tota l thickness i s estimate d t o b e a t 
least 150 0 feet . 

Age 

No fossil s hav e bee n foun d i n th e Carboroug h Sandstone . Th e overlyin g Tevio t 
Formation contain s definit e Triassi c plants ; th e underlying Coal Measures contai n a Permian -
Triassic flora , an d are, a t th e earliest, Uppe r Permian. Th e Carboroug h Sandston e i s consid -
ered t o b e Triassic , thoug h i t ma y exten d dow n into the Permian . Locatin g th e Permian -
Triassic boundar y i n th e Uppe r Bowe n Coal Measure s an d Carboroug h Sandston e sequenc e i s 
extremely difficult ; i t i s arbitraril y and conveniently placed a t the boundar y between th e two . 

TEVIOT FORMATIO N 

Summary 

Teviot Formatio n i s a  ne w nam e propose d fo r th e topmos t uni t i n th e Bowe n 
Basin succession . I t consist s o f u p to 40 0 fee t o f micaceou s lithi c sandstone , calcareou s i n 
places, an d micaceou s siltstone , conformabl y overlyin g th e Carboroug h Sandstone . Th e uni t 
crops ou t o n th e Redcliff e Tablelan d an d betwee n th e Carboroug h an d Kerlon g Ranges. I t 
contains Triassi c plants . 

Nomenclature an d type are a 

The name , Tevio t Formation , i s propose d i n thi s Report. Th e nam e i s derive d 
from Tevio t Creek , wnieh rise s i n th e Formatio n between th e Carboroug h an d Kerlong Range s 
in th e Burto n Downs 1-mil e area . Th e type are a i s alon g th e trac k from Ellenfield Homestea d 
to Kemmi s Cree k Homestead , whic h crosse s th e formatio n fo r a  distance o f thre e miles , 

o b 
about Lat . 2 1 42'S. , Long . 14 8 16'E. , a  fe w mile s sout h of th e headwater s o f Tevio t Creek . 
No sectio n has bee n measure d i n th e formation . 

Distribution 

The Tevio t Formatio n crop s ou t between th e Carborough and Kerlong Ranges an d 
on th e Redcliff e Tableland . I t i s no t ver y resistan t t o erosio n an d produces a  rathe r subdue d 
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topography, consistin g o f rounde d hill s an d undulatin g sand y plains . Th e relie f o f th e hill s 
is abou t 15 0 fee t i n th e typ e area , but i s muc h lowe r o n the Recliff e Tableland . 

Litholog-v 

The formatio n consist s o f micaceou s lithi c sandston e an d micaceous siltstone : 
the abundanc e o f mic a i s th e mai n differenc e betwee n the m an d similar lithologie s i n th e 
Upper Bowe n Coa l Measures . Th e sandston e i s a  medium-graine d t o fine-graine d wel l sorte d 
rock showin g large-scal e current-beddin g an d smal l slum p structures . I n places, i t i s toug h 
and brow n or grey , an d has a  cryptocrystallin e calcit e cemen t constituting up to 4 0 percen t o f 
the rock . Elsewhere , i t i s completel y ferruginized , possibl y owin g t o replacemen t o f calcit e 
by iro n oxides . I n man y specimens , th e sandston e ha s n o cement an d little o r n o matrix ; 
such rock s ar e semi-friable , an d brown to reddish . 

The sandston e i s commonl y thi n to medium-bedded . Th e grain s ar e angula r and 
consist o f quart z (abou t 50 percen t o f th e total) , lithi c fragments , feldspar , an d mica . 

The micaceou s siltston e i s no t well exposed . I t is generall y a  brown, medium -
grained t o coarse-graine d roc k an d contain s a  considerabl e proportio n o f relativel y larg e 
mica flakes . 

Structure 

The Tevio t Formatio n wa s folde d wit h th e Carboroug h Sandstone an d the Uppe r 
Bowen Coa l Measures, bu t crop s ou t onl y i n th e trough s o f tw o synclines . Th e attitud e o f th e 
beds varie s fro m flat-lyin g t o dippin g a t 1 2 .  Th e formatio n conformabl y overlie s th e 
Carborough Sandstone , wit h a  transitiona l zon e fro m on e t o th e othe r ove r abou t 1 0 fee t o f 
section. O n th e Redcliff e Tableland , th e formatio n i s unconformabl y overlai n by Tertiar y 
sediments an d basalt flows . 

Environment 

The environmen t o f depositio n i s probabl y shallo w freshwate r o r estuaiine , 
similar t o tha t o f th e Uppe r Bowe n Coal Measures . 

Thickness 

The thicknes s o f th e Tevio t Formatio n i s no t known . Abou t 400 fee t i s presen t 
between th e Carboroug h and Kerlong Ranges, but the top o f th e formatio n i s no t preserved . Th e 
thickness presen t o n the Redcliff e Tablelan d is probabl y less tha n 20 0 feet . 

Palaeobotany an d ag e 

Plant fossil s wer e collecte d i n th e formatio n a t on e locality , MC697F , and ar e 
described i n Appendi x 2. The y ar e identifie d a s Dicroidiu m feistmanteli (Johns ) Gotha n and 
Dicroidium odontopteroide s (Morr . ) Gothan , and indicate a  Triassi c age . 

E X E V A L E FORMATIO N 

Summary 

Exevale Formatio n i s a  ne w nam e propose d fo r presumabl y Tertiar y lak e 
deposits which unconformabl y overli e Permia n and Triassi c sediment s an d intrusives , an d ar e 
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conformably overlai n b y basal t flows . The y cro p ou t aroun d Exevale Homestea d an d on th e 
Redcliffe Tableland , i n th e north-eas t o f th e Shee t area . Th e formatio n consist s mainl y o f 
quartz sandston e an d siltstone . 

The nam e i s derive d fro m Exeval e Homestead , 6 2 mile s east-north-eas t o f 
Mount Coolon , o n the Nebo-Collinsvill e Road . 

Distribution 

The formatio n crop s ou t i n a n are a o f abou t 6 0 squar e mile s aroun d Exeval e 
Homestead, i n severa l smal l outlier s nort h o f Exevale , an d o n the Redcliff e Tableland . Th e 

o -  o 
type are a lie s tw o mile s sout h o f Exeval e Homestead , abou t Lat . 21 19'S. , Long . 14 8 18'E . 
This i s a  moderatel y dissecte d are a of low hills leadin g u p to th e stee p scar p edg e o f a  basalt -
capped plateau . Th e uni t i s wel l expose d i n th e hill s an d in gullie s an d re-entrant s int o th e 
plateau. 

The formatio n generall y form s lo w rollin g countr y wit h littl e o r n o outcrop . 
Some outcro p i s foun d i n the creeks, but many creek s hav e cu t throug h t o th e underlyin g rocks . 
The topograph y o f th e formatio n i s mor e rugge d on the flank s o f basalt-cappe d mesa s an d i n 
those area s recentl y denude d o f th e basal t cove r o f which th e typ e are a i s a n example . 

Lithology 

The Exeval e Formatio n includes quart z sandstone, quart z greywacke, and siltstone 
These sediment s ar e quartz-rich ; the y var y mainl y i n grain-siz e an d the quantit y o f matri x 
present. Mos t ar e poorl y sorte d an d display poo r bedding . 

The quart z sandston e i s generall y a  white friabl e roc k consisting o f mediu m t o 
very fin e sub-angula r quartz grains wit h very little matrix o r cement . I n places, a  completel y 
silicified quart z sandston e crop s out . 

The quart z greywacke i s a  fine-grained to coarse-grained friable t o medium-har d 
rock containin g mainl y angula r to sub-angular quartz grains in a n argillaceou s quart z siltston e 
matrix. Th e colou r i s variable , an d range s fro m white t o reddish-whit e o r yellow-brown. 

The greywack e and , les s commonly , th e sandston e ar e poorl y sorte d i n places , 
containing scattere d pebbles . Th e pebble s ar e mostl y fla t wit h rounde d edges, an d includ e 
quartz, quartzite , hard rock fragments, and some smaller fragments o f siltstone . I n places, th e 
pebbles ar e numerou s enoug h t o formthinbed s o f conglomerate , whic h ar e rarel y thicker tha n 
two o r thre e pebbles . 

A whit e argillaceou s quart z siltston e i s th e onl y othe r abundan t rock typ e i n th e 
formation. Generally , th e siltston e i s friabl e an d weathers t o a  fine whit e dust , particularl y 
on vehicle tracks . I n a few places , i t i s superficiall y hardened . 

The Exeval e Formation , wher e it crops out on the Redcliff e Tableland , is no t ver y 
thick an d consist s o f a  re d sand y clayston e an d some rubbl e an d boulders o f silicifie d quart z 
sandstone. Th e clayston e i s poorl y indurate d an d is mos t probably a produc t o f lateritizatio n 
of a n argillaceous siltstone . Th e sandstone ma y have bee n silicifie d b y overlyin g basal t flows , 
remnants o f which stil l remain , o r durin g lateritization . 

35 



Structure an d re la t ionsh ip s 

The Exeval e Formatio n wa s deposite d o n a n irregula r basemen t o f Permia n 
and Triassi c sediment s an d intrusives. Mos t of th e outlier s o f th e formatio n were deposite d 
in separat e depression s i n this basement an d may not hav e bee n continuou s wit h the formatio n 
in th e typ e area . Th e shape s o f som e o f th e smalle r depression s ar e stil l preserved i n th e 
present-day topography , outline d b y remnant s o f th e Exeval e Formation . Th e formatio n 
weathers mor e readil y tha n th e underlyin g rock s an d i n places ha s bee n almos t completel y 
removed. I t i s generall y preserve d onl y wher e protecte d b y a  remnan t o f th e basal t flow s 
which overli e it . 

The formatio n i s poorl y bedde d i n general , bu t lines o f coarse r grain s usuall y 
indicate th e bedding . No t many dip observation s wer e mad e because o f poor outcrop , but dip s 
are generall y shallow . Som e dip s o f abou t 20 ar e probabl y due t o cross-bedding . 

Environment 

The environmen t o f depositio n o f th e uni t wa s probabl y a freshwater lake . 

Thickness 

A thicknes s of 260 fee t was measured with a barometer a t on e place , bu t this doe s 
not represen t th e whol e o f th e unit . Th e maximu m thickness i s probabl y between 30 0 an d 
400 feet . 

A g e 

The Exeval e Formatio n i s regarde d a s Tertiary . N o fossils wer e foun d in th e 
unit. However , it i s younge r tha n the lat e Jurassi c o r post-Triassi c orogen y which folde d th e 
Bowen Basin succession . I t is overlai n with apparent disconformity b y basalt flows o f probably 
Tertiary age . I t is i n man y respect s simila r t o th e Tertiar y Suttor Formatio n which overlie s 
the basalts . Th e Exeval e Formatio n may represen t th e firs t par t of th e Tertiar y freshwater 
sedimentation, interrupte d b y th e basal t outpourings , whic h continue d ove r a  muc h greate r 
area farthe r west a s th e Sutto r Formation . 

A simila r situatio n exists i n th e Emerald area. Ther e the Emeral d Formation, a 
unit somewha t simila r t o th e Exeval e Formation , i s overlai n by thick basal t flows ; an d som e 
of th e flow s ar e overlain , i n turn , b y a 'lateritised rudaceou s formation ' (Hil l &  Denmead, 
1960, p . 354) . 

BASALTS 

Basalts o f probabl e Tertiar y ag e cove r a n extensive are a in the easter n hal f o f 
the Moun t Coolon area. Outcrop s are not continuous, bu t are though t t o b e remnant s o f a  wide-
spread basal t sheet . Th e basalt overlie s th e Exeval e Formatio n and is overlai n by the Sutto r 
Formation, bot h contacts bein g apparentl y disconformable . 

Distribution 

The basalt s cro p ou t i n two mai n areas : on e eas t o f th e Redcliff e Tablelan d and 
the Carborough-Kerlon g Ranges , th e othe r wes t o f these features . Th e easter n are a extend s 

36 



south-east fro m nea r Exeval e Homestea d t o beyon d th e easter n margi n of th e Sheet . Th e 
western are a lie s between the Redcliffe Tableland and the Leichhard t Range, and extends south -
south-west, immediatel y wes t o f th e Kerlon g Range . Som e basal t i s als o foun d o n the Red -
cliffe Tableland . 

In places , th e basalt s for m steep-side d mesa s o r plateaux , suc h a s nea r 
Exevale Homestea d an d wes t o f th e Redcliff e Tableland . Farthe r south , the y ar e covere d b y 
rich dar k soi l wit h scattere d basal t float . 

In th e easter n area , th e basal t crop s ou t ove r a n area o f abou t 10 0 squar e 
miles east , west , an d sout h o f Exeval e Homestead . Th e thickness o f th e basal t i s variable , 
reaching a  maximu m of about 400 feet west of Exeval e Homestead . A  featur e o f this are a i s th e 
presence o f conica l peak s risin g abov e th e genera l leve l o f th e basal t surface . Thes e ar e 
basaltic plug s marking the original extrusive vents . Severa l o f these plug s transgres s structur -
es i n the underlyin g Middl e Bowe n Beds, and there i s littl e doub t that the y ar e intrusive . The y 
vary considerabl y i n size , th e larges t bein g Moun t Cona, abou t 1  squar e mil e i n area . Thic k 
vegetation aroun d th e summi t o f th e plug s i s a  characteristi c featur e whic h i s ver y usefu l 
in photo-interpretation . Metamorphi c effects o f thes e plug s o n the surroundin g rocks appea r 
to b e insignificant . 

In th e wester n area , th e basal t shee t wa s mor e extensive , bu t has bee n mor e 
dissected. Basalti c plug s ar e foun d eas t o f Weetalabah an d Byerwen Homesteads, intrudin g 
the Uppe r Bowe n Coa l Measures , bu t th e basal t flow s originall y associate d wit h th e plug s 
have bee n completel y removed . Farthe r south , ther e ar e larg e area s o f basal t with isolate d 
plugs; thes e ar e mainl y covere d b y a  distinctive , ric h basalt soi l wit h som e basal t float . 
In places , th e basal t i s lateritized ; i t crop s ou t i n th e lowe r benches o f mesa s cappe d by a 
laterite profil e mor e tha n 5 0 fee t thick . Th e thickness o f basal t an d laterit e croppin g ou t 
in thi s are a i s usuall y abou t 10 0 feet . I t was probabl y originally thinne r tha n the basal t shee t 
in th e Exeval e area , an d apparently lenses ou t to th e west . N o basalt i s foun d a s fa r west a s 
the Sutto r River . 

Both basalti c plug s an d remnant s o f flo w basal t cro p ou t o n the Redcliff e 
Tableland. Thes e basalt s ar e highe r tha n th e bas e o f th e flow s i n the Exeval e area , thoug h 
no highe r tha n th e top . The y ar e relativel y thin , an d may hav e connecte d th e basal t flow s 
west an d eas t o f th e Tablelan d a t a  lat e stag e i n the basal t outpourings . Well-develope d 
'billy' horizon s ar e foun d beneath th e basal t o n the Redcliff e Tableland . 

Petrography 

The basalt s ar e mainl y olivine-bearin g rock s whic h var y widel y i n texture . 
The mos t typica l i s a  noncrystalline , equigranula r roc k consistin g o f olivine , labradorite , 
augite, an d magnetite . Th e steeply ' conica l plu g immediatel y nort h o f Moun t Roberts i s 
filled b y a  dens e fine-graine d basal t wit h clot s o f olivin e an d pyroxene. Th e clot s hav e th e 
composition o f a  peridotite . The y are possibl y differentiates o f th e basalti c magm a a t depth , 
and wer e incorporate d i n th e lav a upon its entr y int o the extrusiv e vent . Non e o f these clot s 
was foun d i n th e basal t flow s bu t the y ma y be present . Typically , ver y fine-graine d basal t 
forms mos t o f th e plugs , bu t a t Moun t Robert s th e roc k i s quit e coarse-graine d an d is a 
gabbro. 

Relationships 

In the Exeval e area and on the Redcliffe Tableland , th e basal t overlie s th e Exeval e 
Formation an d i n place s i s foun d infillin g channel s i n tha t formation . Wes t of th e Redcliff e 
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Tableland, th e Sutto r Formatio n apparentl y overlie s th e basalt . Thes e thre e unit s ar e 
apparently conformable , bu t ther e wer e obviousl y period s o f erosio n betwee n them . Wes t 
of th e Sutto r River , the Suttor Formation directly overlie s th e Bulgonunn a Volcanics; th e basal t 
flows di d no t exten d a s fa r west a s that . 

The basal t i s no t th e resul t o f a  singl e outpouring . I t probably represent s 
several phase s o f extrusio n fro m a large number of vents , durin g a fairly shor t perio d o f time . 
The flow s unite d t o for m a  mor e o r les s continuou s shee t o f basalt . 

Thickness 

The basal t i s abou t 40 0 fee t thic k nea r Exeval e an d probably thins t o th e west . 

SUTTOR FORMATIO N 

Summary 

Suttor Formation is a  ne w name proposed for a wide spread thi n flat-lying sequenc e 
of freshwate r sandstone , argillaceou s siltstone , and conglomerate. Rar e dicotyledonou s leave s 
indicate a  Tertiar y age . Th e formatio n i s bes t develope d i n the norther n part o f th e Moun t 
Coolon area , where i t unconformabl y overlie s Permia n sediments, th e Bulgonunn a Volcanics , 
the Undifferentiate d Volcanics , an d th e Anaki e Metamorphics , an d disconformabl y overlie s 
probable Tertiar y basalt flows . 

Dissected, lateritized , poorl y outcroppin g sediment s which overli e th e Permia n 
succession in th e souther n par t o f the Moun t Coolon area ar e include d i n th e Sutto r Formation . 
The formatio n ha s bee n extensivel y lat e riti zed an d mos t outcrop s ar e cappe d b y part o f a 
laterite profile . 

Nomenclature 

The formatio n nam e i s derive d fro m th e Sutto r River , which flow s throug h th e 
main are a o f outcro p o f th e uni t i n th e norther n par t o f th e Moun t Coolon area. Th e typ e are a 
extends alon g th e trac k fro m Byerwe n Homestea d t o Cerit o Homestead , fro m th e foo t o f th e 
Leichhardt Range , a t Lat . 2 1 10'S. , Long . 14 7 50'E. , t o th e Sutto r River . Abou t the Sutto r 
River, outcro p i s poor , owin g largel y t o a  cove r o f sand y soi l derive d fro m th e Sutto r 
Formation. 

Distribution 

The Sutto r Formatio n form s a n extensiv e tablelan d o n either sid e o f th e Moun t 
Coolon/Collinsville Road . Th e easter n limi t o f th e tablelan d i s a  100-foo t scarp , where th e 
unit overlie s Tertiar y basalt. Farthe r east, the unit occupie s depression s i n th e basal t surface . 
The wester n limi t o f th e tablelan d i s north-eas t o f Moun t Coolon. Beyon d that , th e uni t crop s 
out a s mesa s overlyin g th e Bulgonunn a Volcanics an d the Anaki e Metamorphics . 

Tertiary sediment s cro p ou t sout h o f th e typ e area , in the centra l an d south -
eastern part s o f th e Shee t area ; thes e ar e tentativel y correlate d wit h th e Sutto r Formation . 
Where a  laterit e profil e cap s th e unit , it s outcro p are a i s bounde d by a  stee p scar p o f abou t 
50 fee t relief . Elsewhere , i t occupie s lo w sand-covere d area s wit h rar e outcro p an d man y 
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boulders o f quart z sandstone . Ther e i s som e doub t about the relationshi p o f thes e poorl y 
exposed sediment s t o som e equall y poorl y expose d basal t flows . Sout h o f th e Shee t are a 
similar sediment s appea r to overli e th e basal t flow s o f th e Pea k Range area . 

Lithology 

In th e typ e area , th e Sutto r Formatio n consist s o f abou t 6 0 fee t o f quart z 
sandstone overlai n b y 4 5 fee t o f weathere d claystone , i n it s tur n overlain by abou t 7 0 t o 10 0 
feet o f sandstone , claye y sandstone , an d sandy claystone . 

The sandston e a t th e bas e o f th e formatio n i s mainl y a  white, o r re d an d ferrug-
inous, friabl e cross-bedde d coarse-graine d feldspathi c quart z sandstone . I n places, i t i s 
superficially silicified . Th e sandstone contain s lenses of quartz pebble t o cobbl e conglomerate . 

The clayston e i s actuall y a n argillaceou s quart z siltstone . Th e cla y mineral s 
make u p les s tha n a  thir d o f th e roc k but give i t a  fairly distinctive appearance , particularly 
when weathered . I t i s usuall y white o r bande d and mottled white , red , an d yellow. I n many 
places, i t contain s angular , sand-size grain s o f clea r quartz . 

The clayston e i s overlai n b y re d medium-graine d t o coarse-graine d quart z 
sandstone, claye y i n places , an d grading into a  sand y claystone . 

Not al l th e sectio n is presen t everywher e i n th e area ; in man y places , th e clay -
stone rest s directl y o n the underlyin g Bulgonunn a Volcanics. Th e angula r clear quart z grain s 
in th e clayston e wer e probabl y derive d fro m th e volcanics , whic h contai n numerou s angula r 
clear quart z phenocrysts. Erosio n an d alteration o f th e volcanic s ma y hav e contribute d som e 
of th e clay . 

A har d white siliceous rock is prominent in the formatio n abou t the Moun t Coolon/ 
Collinsville Roa d an d o n mos t o f th e mesa s i n the north-wes t o f th e area . I t is a  quartz 
siltstone wit h a  siliceous , claye y matri x an d contains angula r clear quart z grains . I t usuall y 
crops ou t a t th e top of the formation or i s overlai n by the ferruginou s zon e o f a  laterit e profile . 
This roc k was produced by partial silicification, probabl y in th e palli d zon e o f a  laterit e profile , 
of a n argillaceous quart z siltstone simila r t o th e clayston e describe d above . 

In th e north-wes t o f th e Shee t area , th e Sutto r Formatio n includes som e coars e 
river gravels . Thes e wer e deposite d nea r th e bas e o f rive r channel s incise d int o the Anaki e 
Metamorphics t o a  dept h o f abou t 7 5 fee t belo w the norma l Tertiar y base level . Th e gravel s 
are gold-bearing . The y ar e abou t 2 0 fee t thick , an d consist o f well rounde d fragments , 
ranging u p t o larg e cobble s i n size , i n a  san d an d clay matrix . Th e cobble s consis t o f quart z 
quartzite, intrusiv e an d volcani c roc k fragments , an d rar e metamorphi c roc k fragments , 
and coul d hav e bee n supplied by the Anakie Metamorphics, the Undiff e re ntitiated Volcanics , an d 
the Bulgonunn a Volcanics an d intrusives. Overlyin g the gravels , abou t 6 0 fee t o f sof t white t o 
brown cla y an d sand y cla y ar e expose d i n a  shaf t sun k to wor k th e gravel . 

Structure an d relationship s 

The Sutto r Formatio n is effectivel y a  flat-lying veneer of sediment s deposite d o n 
a rathe r irregula r surface, producin g in places stee p depositiona l dips . Th e irregularitie s o f 
this surfac e ar e obviou s wher e th e uni t overlie s th e Bulgonunn a Volcanics, north-eas t o f 
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Mount Coolon . There , remnant s o f Sutto r Formatio n ar e foun d agains t th e side s o f volcani c 
hills whic h were probabl y islands i n the Tertiar y lake . 

Indifferentplaces, th e formation unconformably overlies th e Anakie Metamorphics, 
the Undifferentiate d Volcanics , the Bulgonunna Volcanics, , th e Middl e Bowe n Beds, th e Uppe r 
Bowen Coa l Measures , an d the Triassi c Carboroug h Sandstone . 

The Sutto r Formatio n crop s ou t i n th e ieichhard t Rang e overlyin g th e basal t 
flows. South-eas t o f th e range , nea r th e abandone d Newland s Homestead , th e relationshi p 
between th e tw o i s no t so clear. Basal t an d Tertiar y sediments ar e foun d a t th e sam e elevatio n 
on opposit e side s o f som e valley s which are eroded belo w th e bas e leve l o f Tertiar y sediment -
ation. Thes e sediment s are thought to be long to th e Sutto r Formation , deposite d i n depression s 
in th e underlyin g basal t surface . Possibly , th e situatio n may be reversed : th e basal t ma y 
occupy depression s i n a n older Tertiar y sediment surface . 

The Sutto r Formatio n directly overlies th e Bulgonunna Volcanics a  few mile s wes t 
of th e Sutto r River , th e basal t flow s havin g lense d ou t t o th e west . 

Thickness 

The Sutto r Formatio n i s generall y abou t 20 0 fee t thick . I n places, i t ma y be u p 
to 40 0 fee t thick , wher e i t ha s bee n deposite d i n a  depressio n i n th e underlyin g basement . 

Age 

One fossi l dicotyledonou s lea f wa s found in the formation durin g the 196 0 season , 
and establishe d th e Tertiar y age o f th e formatio n (Appendi x 2). 

UNDIFFERENTIATED CAINOZOI C 

Cainozoic deposits , apar t from th e thre e Tertiar y units, are show n o n the ma p t o 
cover abou t hal f th e Moun t Coolo n area . Thei r distribution i n fac t i s considerabl y greater . 
In man y soil-covere d areas , i t i s possibl e t o ma p trends o f th e underlyin g rock s o n the ai r 
photographs an d actua l outcrop s i n th e creeks ; thes e area s ar e show n o n the ma p a s th e 
underlying roc k unit . Thi s i s particularl y tru e o f th e Uppe r Bowe n Coal Measures , whic h 
are soil-covere d i n mos t places . Th e Cainozoic deposits ar e delineate d wher e the y completel y 
mask th e underlyin g rocks . 

Most o f thes e deposit s ar e groupe d o n th e ma p under the lette r symbo l Czs . 
They includ e soil , sand , alluvium , som e laterit e an d lateriti c soils , an d gravels. The y 
are mos t widesprea d i n th e matur e central , western , an d souther n part s o f th e Shee t area . 
There, the y consis t mainl y o f old , possibl y lat e Tertiary , alluvia l flood-plai n deposits , o n 
which a  stabl e soi l profil e ha s developed . The y ar e bein g slowl y dissecte d by the braide d 
streams o f th e present-da y drainage system, which in turn are buildin g modern alluvial deposits 
mostly o f reworke d olde r material . N o attemp t wa s mad e t o separat e th e younge r alluvia l 
deposits fro m th e older . 

The proces s o f lateritization ma y have operated several times i n th e histor y o f th e 
area; th e most widespread profile was developed after the Sutto r Formatio n was laid down. Thi s 
profile ha s bee n largel y eroded , bu t i s extensiv e i n th e wester n par t o f th e Sheet , cappin g 
outcrops o f th e Sutto r Formation . Som e remnant s o f a  laterit e profil e wer e include d i n 
'Czs ' . The y cro p ou t i n mature plains an d the uni t o n which they developed canno t b e identified . 
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Lateritic soil s an d gravels , produce d by erosion of the laterit e profile , ar e wide -
spread i n th e wes t an d south-wes t o f th e area . 

River-channel an d flood-plai n deposits , show n o n th e ma p a s C z r , crop ou t 
in a  lon g plai n extendin g south-eas t fro m nea r Blenhei m Homestead . Thes e deposit s ar e a t 
least 7 0 fee t thick . The y ar e ill-sorte d an d contain boulder s u p to on e foo t o r mor e across , 
scattered i n a  gravel-sand-clay matrix . The y ar e no w bein g dissecte d int o stee p gullie s 
and rounde d hills, bu t the origina l leve l surfac e o f th e floo d plai n is indicate d b y the unifor m 
elevation o f th e hilltops . 

Smaller rive r-channel deposits, no t shown on the map, we re see n alon g th e course s 
of th e Bowe n River, Hazelwood Creek, and some othe r stream s i n the north-eas t o f th e area . 
These deposit s ar e almos t certainl y relate d t o th e stream s besid e whic h they occur , thoug h 
the stream s hav e cu t dow n belo w the m t o a  depth o f abou t 50 feet . Th e drainage syste m 
must, therefore , hav e bee n rejuvenate d fairly recently ; thi s rejuvenation i s eviden t throughpu t 
the Shee t area , but i s mos t noticeabl e i n th e north-east . 

The coars e alluvia l deposit s foun d in the plain south-east o f Blenhei m Homestea d 
are i n marke d contrast to the Tertiary Exevale Formation. Bot h were deposite d i n depression s 
in th e Middl e Bowe n Beds o r th e Lowe r Bowe n Volcanics. Thes e depression s occup y simila r 
positions, now , t o th e ver y rugge d an d hig h Eungell a Ranges; but the Exeval e Formatio n i s 
quite fine-graine d an d th e Cainozoi c deposit s ar e extremel y coarse . I t i s suggeste d tha t 
the north-eas t par t o f th e Moun t Coolo n are a was uplifte d sinc e th e Exeval e Formatio n was 
deposited. Thi s uplift reached its maximu m in the Eungell a Ranges an d decreased wit h distanc e 
to th e south-west . Suc h a  recen t uplif t would account fo r th e exemel y rugge d an d usefu l 
topography o f th e ranges . 

IQfrlEQUg LNTfiUglVE S 

Intrusives int o the Anaki e Metamorphic s 

Two igneou s masse s intrud e th e Anaki e Metamorphics i n th e north-west . Onl y 
one bod y was see n in outcrop and sampled; both were mappe d from ai r photographs . Specimen s 
were collecte d fro m a  thir d mas s intrudin g the metamorphic s a  few mile s wes t o f th e Shee t 
area. A l l th e specimen s collecte d wer e hornblende-biotit e granodiorite , an d probably the 
intrusions ar e related . Th e ag e o f th e intrusion s i s no t known . 

Devonian-Carboniferous Intrusive s 

Several igneou s bodie s intrud e th e Undifferentiate d Volcanics , th e Bulgonunn a 
Volcanics, an d th e Drummon d Group. The y probably represent a n intrusive epoc h durin g th e 
Carboniferous, befor e th e depositio n o f th e BowenBasi n succession. Som e o f these intrusive s 
may b e contemporaneou s wit h th e Bulgonunn a Volcanics . 

A granit e i s expose d alon g th e Moun t Coolon/Collinsvill e Road , intrudin g th e 
Bulgonunna Volcanics , though the relationships ar e obscured by a blanket o f Tertiar y sediments . 
In som e places , i t i s a  mediu m t o coars e even-graine d granite ; i n others , i t i s a  fine-graine d 
or porphyriti c roc k showin g som e lineation . A t on e place , intrusiv e roc k appear s t o grad e 
into the adjacen t flow-bande d rhyolite . 

41 



Of th e masse s tha t intrud e th e Undifferentiate d Volcanic s nea r Moun t Coolon, 
a quart z diorit e mas s ha s intrude d an d metamorphosed th e Anaki e Metamorphics a s wel l a s 
the volcanics . Thi s diorit e produce d the Moun t Coolon gold lode , mineralizin g th e andesite s 
of th e Volcanic s alon g a  shea r zone . Th e quart z diorite occur s a s scattere d tor s protrudin g 
from soi l cover . Othe r intrusive s for m singl e larg e rounde d hills, suggestin g tha t the y ar e 
bosses. 

Several diorit e masse s cro p ou t nea r the south-wes t corne r o f th e Moun t Coolon 
area, intrudin g th e Drummon d Group . The y ar e mainl y fine-graine d t o medium-graine d 
rocks, i n place s containin g phenocryst s o f feldspa r an d hornblende. On e contains vug s partl y 
infilled b y secondar y quart z an d othe r minerals . I n this area , severa l smal l basi c masse s 
intrude th e Drummon d Group . Thes e includ e a  fine-graine d dar k rock , possibly a  diabase , 
and a  coars e dar k hornblend e gabbro . 

Urannah Comple x 

This comple x i s no t named in the map reference (Plat e 1) . I t is th e alkal i granite , 
adamellite, aplite , an d gabbro date d a s Palaeozoi c o r Mesozoi c wit h th e symbo l P z / M i i n th e 
reference. 

The Uranna h Complex includes rock s varyin g through a wide rang e o f textur e an d 
composition. Alkal i granit e an d aci d granodiorit e ar e th e mos t commo n roc k types i n th e 
north-west o f th e complex . The y contai n albit e o r oligoclas e a s th e dominan t feldspar ; th e 
potash feldspa r conten t is variable but small. Th e ferromagnesia n minerals i n the granodiorit e 
are biotit e an d it s alteratio n products . Som e specimen s o f th e alkal i granit e ar e ver y fine -
grained an d ma y possess a  graphi c texture . Som e approac h aplite i n texture an d composition . 
Several specimen s collecte d in this area were adamellites, i n which muscovit e wit h subordinat e 
biotite wer e th e ferromagnesia n minerals . Thi s roc k typ e i s closel y relate d t o th e mor e 
common alkal i granite . 

Another specime n o f adamellit e wa s collecte d furthe r sout h i n the Complex , 
about fou r mile s north-eas t o f Eungell a Homestead . Thi s i s generall y simila r t o th e alkal i 
granite an d adamellit e describe d abov e but differs i n containing appreciabl y more ferromag -
nesian minerals , includin g biotite , hornblende , and chlorite . 

Specimens collecte d i n the easter n par t of th e Complex , near Eungell a township , 
were foun d t o b e gabbro . The y consist o f plagioclas e (abou t An60), augite , gree n hornblende , 
biotite, an d traces o f interstitia l quartz . 

The outcro p o f thi s igneou s comple x i s ver y rugge d and inaccessible an d only a 
few traverse s wer e mad e int o it . A s a  result , th e relationshi p o f th e gabbr o a t Eungell a t o 
the adamellit e an d alkal i granit e t o th e wes t an d north-wes t i s no t known . Th e extent o f th e 
Complex wa s mappe d b y photo-interpretatio n linkin g th e fe w points where th e boundar y was 
observed. Consequently , som e rock s othe r tha n igneou s rock s ma y be included in th e 
Complex. Th e boundar y o f th e Comple x i s generall y concordan t wit h th e structure s i n th e 
Lower Bowe n Volcanics . 

The ag e o f intrusio n o f thes e igneou s rock s i s no t known . The y probably 
intrude th e Lowe r Bowe n Volcanics,though thi s i s no t definitel y established . 
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Mount Barke r Granodiorite 

The Moun t Barker Granodiorit e crops ou t a  few miles south-wes t o f th e Uranna h 
Complex. I t is a  biotite-hornblende granodiorite , conspicuously unlik e th e rock s o f th e Comple x 
in han d specimen, thoug h less different in thin section. Th e granodiorit e outcro p i s two-pronge d 
and trend s nearl y north-south . I t transgresses structure s i n the Lowe r Bowe n Volcanics an d 
in tha t respec t als o i s unlik e th e Complex . I t was probabl y intruded durin g the Mesozoic , 
during o r a t th e clos e o f th e orogen y which folded th e Bowe n Basin succession . 

Intrusives int o th e folde d zon e o f th e Bowe n Basin 

A numbe r o f igneou s bodie s intrud e th e Uppe r Bowe n Coal Measure s an d th e 
Middle Bowe n Beds i n the folde d zon e o f the Bowe n Basin; the y rang e i n litholog y fro m gabbr o 
to granodiorite . 

A gabbr o intrude s th e Uppe r Bowe n Coal Measure s nea r th e norther n end o f th e 
Redcliffe Tableland . I t i s a  leucocrati c anorthit e gabbr o containing , a s wel l a s anorthite , 
essential augit e an d accessor y biotit e an d hornblende . Associate d wit h th e intrusio n i s a 
swarm o f dolerit e an d porphyritic plagioclas e dolerit e dykes. Som e o f thes e dyke s intrud e th e 
Carborough Sandstone , occupyin g joint s produce d when the gabbr o intrusio n gentl y dome d th e 
Carborough Sandstone . 

Several bodie s o f variou s size s intrud e th e Middl e Bowe n Beds an d the Uppe r 
Bowen Coa l Measure s east and south-east of the Redcliffe Tableland . Thes e includ e hornblend e 
granodiorite, porphyriti c micro-granodiorite , leuco-diorit e an d micro-diorite . Mos t o f thes e 
rocks ar e fine-graine d an d man y ar e porphyritic . Th e granodiorite s ar e generall y poo r i n 
quartz, but their ferromagnesian content seems more closely related t o granodiorit e than diorite. 
The ferromagnesia n mineral s ar e pal e hornblende and pale biotite, thoug h th e biotit e i s usuall y 
altered t o chlorit e and , in places , epidote . 

These intrusive s rang e u p t o 4  o r 5  miles across . Man y ar e partl y concordan t 
with th e fold s an d ma y b e larg e sill s o r laccoliths . A n intrusion nea r th e junctio n o f Sandy 
Creek an d th e Bowe n Rive r appear s t o consis t o f a  numbe r o f larg e sill s an d a  centra l boss . 
Large number s o f smalle r sill s and dykes, mainl y porphyriti c micro-diorit e an d porphyriti c 
dolerite, intrud e th e Middl e Bowe n Beds an d the Uppe r Bowe n Coal Measure s throughout th e 
folded zon e o f th e Bowe n Basin. The y ar e particularl y numerous eas t o f th e Redcliff e Table -
land. 

Gotthardt Granodiorite 

The Gotthard t Granodiorit e i s probabl y relate d t o th e abov e group . I t i s a 
somewhat large r intrusive, occupyin g th e cor e o f a  dom e i n th e Uppe r Bowe n Coal Measures . 
It i s abiotite-hornblend e granodiorite , rather poor in quartz. A  margina l phase i s a  porphyrit-
ic micro-granodiorit e very simila r t o som e o f th e precedin g grou p of intrusives . 

Bundarra Granodiorite 

The Bundarr a Granodiorit e lies partl y within the south-eas t corne r o f th e Moun t 
Coolon area . I t is th e larges t intrusiv e i n this par t of th e Bowe n Basin an d occupies th e cor e 
of a  dom e reflecte d throug h 10,000 t o 15,00 0 feet o f th e Bowe n Basin succession . A t the bas e 
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of thi s pil e i s a  considerabl e thicknes s o f Middl e Bowe n Beds. 

The intrusiv e range s fro m leuco-granodiorit e t o alkal i granit e jn composition . 
Biotite i s th e mai n ferromagnesian mineral , thoug h i n places hornblend e i s ver y abundan t and 
the roc k approaches a  syenite . 

The Bundarr a Granodiorit e was intrude d a t a much greater dept h than were thos e 
described above . I t i s surrounde d by a  considerabl e metamorphi c aureole , a s ar e th e Gott -
hardt Granodiorite , the gabbr o near the northern end of the Redcliff e Tablelan d and a few o f th e 
other intrusives . Remarkabl y littl e metamorphis m i s associate d wit h th e larg e sill-lik e 
masses croppin g ou t north-wes t o f Exeval e Homestead . 

The ag e o f intrusio n of these bodies is late Triassi c o r post-Triassic; tha t i s the y 
were intrude d during the orogen y which folde d th e Bowe n Basin succession . 

Several sill s an d dyke s o f porphyriti c micro-diorit e an d dolerit e wer e foun d 
intruding th e Uppe r Bowe n Coa l Measure s in the wester n shel f are a o f th e Bowe n basin. N o 
large intrusiv e bodie s wer e see n in this area . 

STRUCTURAL GEOLOGY 

Six structura l unit s ar e recognise d i n th e Moun t Coolo n area. Thes e ar e th e 
Anakie High , th e Bulgonunna Block, the Drummond Basin, the wester n shel f o f th e Bowe n Basin, 
the folde d zone of the Bowen Basin,and the Uranna h Complex. Thei r distribution i s show n on th e 
structural sketc h map , Figur e 2 . 

Anakie Hig h 

The Anaki e Hig h i s a  long , narro w structur e formin g the easter n margi n of th e 
Drummond Basin . I t probabl y existed a t th e tim e o f depositio n o f th e Moun t Wyatt Beds , th e 
Undifferentiated Volcanics , an d th e Drummon d Group . O f th e fe w structura l observation s 
made o n th e low-grad e Anaki e Metamorphics , mos t wer e a t varianc e with th e tren d o f th e 
Anakie High . Thi s suggest s tha t th e hig h i s no t directly relate d t o th e foldin g o f th e Anaki e 
Metamorphics, bu t rathe r wa s gentl y superimpose d o n an already folded unit . I t is probably 
a reli c o f th e positiv e are a between the sinkin g Drummon d Basin to th e wes t an d the locu s o f 
deposition o f th e sediment s an d volcanic s t o th e east . Th e concordanc e o f th e Anaki e High 
and the Drummon d Basin structures indicate s that both we re affecte d b y the sam e folding . Thi s 
folding movemen t accentuate d th e structurall y hig h position o f th e Anaki e High . 

Bulgonunna Bloc k 

The Bulgonunn a Bloc k i s a  soli d bloc k o f volcanic s welde d o n to th e easter n 
side o f th e Anaki e High . Th e volcanic s ar e practicall y structureless , apar t from som e sedi -
ments nea r th e bas e o f th e unit . Mostl y they consist o f rhyolit e lava s wit h contorte d flo w 
banding, massiv e porphyriti c rhyolit e bodies , whic h ma y b e ignimbrites , an d complexes o f 
acid intrusiv e an d extrusiv e rocks . Thi s massiv e bloc k i s th e basemen t o f th e Bowe n Basin, 
at leas t o n the wester n side . 

Drummond Basi n 

The Drummon d Basi n develope d wes t o f th e Anaki e High , an d only a  smal l par t 
of i t lies within the Mount Coolon area. Th e structure s withi n th e basi n trend north-north-west , 

44 



STRUCTURAL SKETC H MAP 
OF MOUNT COOLON 1 : 250,000 SHEET AREA 
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parallel t o th e Anaki e High . Th e Structure s ar e th e resul t o f east-wes t compressio n o f th e 
basin. 

Western shel f o f th e Bowe n Basin 

The wester n shel f o f th e Bowe n Basi n i s a  zon e o f transgressiv e overla p of 
marine Middl e Bowe n Bed s o n t o a  fairl y regula r surface o f Bulgonunn a Volcanics. Th e 
surface o f unconformit y slope s eastwar d a t a n angle o f les s tha n 5  .  I t is no t muc h steepe r 
now tha n th e slop e o f th e origina l surfac e o f deposition , indicatin g tha t th e Bulgonunn a Block 
was virtuall y unaffecte d b y the foldin g o f th e Bowe n Basin. 

Within th e shel f area , th e bed s generall y di p east a t angle s o f 5 ° o r less . Som e 
folding i s foun d nea r the norther n margin of the Sheet ; outcro p i s poor , but rapi d changes o f th e 
direction o f plung e ar e obviou s an d the structure s see m t o consis t o f comple x shallo w dome s 
and basins . Th e measure d slop e o f th e Bulgonunn a Block underneat h th e Bowe n Basin mus t 
increase greatl y t o accommodat e th e grea t thicknes s o f sediment s deposite d i n the centr e 
of th e structure , estimate d t o b e a t leas t 20,00 0 feet thic k i n th e axia l plan e o f th e Redcliff e 
Syncline. 

Faulting i s know n in th e Collinsvill e area , with a shel f are a wss t o f th e faul t zon e 
and steepl y dippin g sediment s eas t o f it . Possibly , a  souther n continuatio n o f th e sam e faul t 
zone separate s th e wester n shel f are a fro m th e folde d zon e o f th e BowenBasi n in the Moun t 
Coolon area . Th e postulate d faulting , a s show n o n Figur e 2 , affecte d th e Bulgonunn a Block 
near th e easter n margi n of th e shel f area ; it wa s probabl y active a t times durin g deposition o f 
the sediments . N o sign s o f thi s faultin g wer e foun d i n outcrop , excep t fo r som e prominen t 
east-dipping monocline s i n th e Uppe r Bowe n Coa l Measures , situate d eas t o f th e probable 
locus o f th e fault . 

Folded zon e o f th e Bowe n Basin 

The folde d zon e o f th e Bowen Basin occupies the easter n par t o f th e Moun t Coolon 
area. I t i s essentiall y a  synclinorium ; th e syncline wa s note d quit e earl y an d was responsibl e 
for th e nam e Bowe n Basin . However , th e outcro p o f th e synclin e doe s no t coincid e wit h th e 
limits o f th e origina l basin o f deposition . 

The easter n lim b o f th e synclinoriu m i s outline d b y the outcro p o f th e Middl e 
Bowen Bed s i n th e Stockton-Hillalon g area . Th e lim b i s extremel y persisten t an d i s littl e 
affected b y mino r folding ; i t i s somewha t crumple d sout h o f th e Moun t Barker Granodiorite. 
It dip s a t varyin g angles , rangin g from 3 0 south-wes t t o vertical , an d nea r Blenhei m Home -
stead i s overturned , dippin g a t abou t 70 t o th e east . Thi s overturnin g i s possibl y due ' to th e 
intrusion o f th e Uranna h Complex . Th e relationshi p o f th e Comple x to th e Lowe r Bowe n 
Volcanics i s no t known , but i s probabl y intrusive. 

There i s som e foldin g eas t o f thi s limb-a t leas t on e anticlin e i s know n in th e 
Lower Bowe n Volcanic s -  an d fairl y intens e foldin g wes t o f it . Th e latte r affect s th e Uppe r 
Bowen Coa l Measures , which have bee n folded int o anticlines, synclines , domes , som e basins , 
and a  fe w monoclines . Th e axe s o f thes e fold s tren d generall y north-north-west . Th e 
Carborough Sandston e an d th e Tevio t Formatio n are involve d i n thi s folding ; the y crop ou t i n 
a numbe r o f syncline s an d a t leas t on e anticline . Th e structure s i n th e Uppe r Bowe n Coa l 
Measures di e ou t quickly , bot h alon g an d across strike . I n particular the structure s ar e see n 
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to di e ou t a s the y nea r th e contac t betwee n the Carboroug h Sandstone an d the Uppe r Bowen 
Coal Measures . Thi s i s probabl y du e t o th e mor e competen t natur e o f the Carboroug h 
Sandstone. Th e tendenc y o f th e fol d structure s t o di e ou t u p the sectio n i s wel l displaye d 
by th e dom e an d associate d fold s locate d sout h o f th e Redcliff e Tableland . I t seems t o be 
characteristic o f th e foldin g o f th e Uppe r Bowe n Coal Measure s and may indicate tha t foldin g 
was partl y contemporaneous wit h deposition . 

The core s o f severa l dome s ar e occupie d b y igneou s intrusives , suc h a s th e 
Gotthardt Granodiorit e an d th e Bundarr a Granodiorite . Th e Bundarr a dom e i s th e mos t 
profound structur e i n th e area ; i t i s th e onl y structur e i n which Middl e Bowe n Beds ar e 
exposed within the are a o f outcro p o f th e Uppe r Bowe n Coal Measures. 

A north-north-wes t tren d i s prominen t throughou t thes e fiv e structura l units . 
Possibly, the y represen t variou s stage s o f a  process o f continenta l accretion . 

Urannah Qomptex 

The sixt h structura l uni t i n the are a i s the Uranna h Complex , which occupie s th e 
north-east corne r o f th e Sheet . I t is a  massive igneou s bloc k whose relationshi p t o th e Bowe n 
Basin i s no t known. As mentioned previously, intrusion o f these igneou s rock s ma y be respons -
ible fo r th e overturnin g near Blenheim Homestead . Structure s within the uni t consis t mainl y 
of a  syste m o f joint s an d fault s visibl e o n the ai r photographs. Th e complex ma y includ e 
some area s o f sedimentar y o r volcanic rocks . 

Faulting 

Faulting i s no t commo n i n outcrop , though i t ma y have played an important rol e 
in th e depositiona l histor y o f th e area , A  thrus t faul t was mappe d nea r th e norther n 
margin o f th e Sheet , nort h of Blenhei m Homestead . Movemen t on this faul t plane ha s cu t of f 
the bas e o f th e Middl e Bowe n Beds, an d has thrus t Lowe r Bowe n Volcanics ove r them . Thi s 
thrusting wa s probabl y produce d b y th e sam e pus h fro m th e north-eas t tha t overturned 
the easter n lim b o f th e Bowe n syncline . A  numbe r of othe r small , apparentl y unimportant, 
faults wer e note d i n this area . 

The Burto n Range i s a  bloc k of Carboroug h Sandstone, preserved on the down -
throw sid e o f a  thrus t fault . Othe r faults wer e mappe d in the Carboroug h Sandstone . The y 
are mainl y norma l fault s wit h displacement s o f 10 0 fee t o r less . Simila r faults probabl y 
cut th e Uppe r Bowe n Coal Measures,bu t are not a s wel l exposed a s thos e i n the mor e compet -
ent Carboroug h Sandstone . 

Some fault s wer e mappe d aroun d th e margi n of th e Anaki e High; on e displace s 
the contac t betwee n th e Anaki e Metamorphic s and the Drummon d Grou p i n the south-wes t o f 
the area . Th e relationshi p o f th e Anaki e Metamorphic s and the Undifferentiate d Volcanics 
suggests tha t thei r contac t ma y be faulted nea r Moun t Coolon. 

SUMMARY O F GEOLOGICAL HISTOR Y 

The Geologica l history i s summarize d in Tabl e 2 . 
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T A B L E 2 

SUMMARY O F GEOLOGICA L HISTOR Y 
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ECONOMIC GEOLOG Y 

Minerals 

The Moun t Coolo n Shee t are a ha s no t bee n a n important minera l producer. 
The onl y min e o f an y siz e i s th e Moun t Coolon gold mine i n the north-west , describe d by 
Morton (1935) . Th e gold was won from a  singl e lod e syste m containe d i n a  loca l developmen t 
of andesite s withi n th e Undifferentiate d Volcanics . Th e lod e consiste d o f siliceou s rock , 
developed adjacen t to a  shea r i n the andesites ; awa y from the shea r th e siliceou s lod e graded 
into silicifie d andesite . I t was apparentl y an end-product o f silicificatio n o f th e andesite . Th e 
lode average d 7feetinwidthandcouldbe trace d fo r hal f a  mile . Gol d was boun d up with pyrit e 
mineralization an d was largel y confined t o th e siliceou s lode . Th e sourc e o f the silicificatio n 
and mineralizatio n i s though t t o b e a  quart z diorit e mas s whic h intrude s th e andesite s an d 
the Anaki e Metamorphics to th e west . 

The lod e was discovere d i n 191 3 an d was first worke d the followin g year . Oper -
ations cease d i n Februar y 1939 , Th e tota l productio n of gol d was abou t 197,500 oz . Approx -
imately 60,00 0 oz . o f silve r wer e produce d afte r 1930 ; silve r productio n before 193 0 i s no t 
recorded. 

In 1937-38 , th e Aerial , Geologica l and Geophysical Survey o f Norther n Australia 
made a  geophysica l surve y o f a  smal l are a extending south-eas t fro m the Moun t Coolon min e 
(Oakes, Rayner, & Nye,1941). Thi s surve y use d mainl y th e potentia l rati o metho d t o searc h 
for siliceou s lode s i n th e andesit e countr y rock . Te n zones o f lo w electrica l conductivity , 
probably representin g siliceou s lodes , wer e recognize d i n a n area covered b y alluvium . Th e 
three mos t interestin g zone s wer e tested , bu t th e result s wer e disappointing . N o further 
testing was recommende d because o f thes e disappointin g results, and because th e zone s o f lo w 
conductivity wer e shor t an d any or e shoots within the m woul d be eve n shorter . 

Other mine s i n th e are a hav e produce d little . Th e Moun t Barker silver-lea d 
mine, nort h o f th e Moun t Barker Granodiorite, was first opene d i n the 1930' s when a  few smal l 
parcels o f or e wer e sen t t o Chillago e fo r treatment . I t was reopene d i n 1947 , an d in th e 
following tw o year s produce d about 4000 oz o f silve r an d 70 ton s o f lead . A  diamond drilling 
programme wa s commence d i n 195 0 t o tes t the lode ; th e drillin g was onl y partly successfu l 
and th e operatio n was abandoned . The mine has bee n close d sinc e an d is fallin g int o disrepair. 

The Lad y Norma n mine i s a  group of shaft s an d pits sout h o f Eungella , near th e 
eastern edg e o f th e Shee t area . A  few parcel s o f gol d ore were won from them i n the 1930' s 
but the y have bee n abandoned since . 

Part o f th e Moun t Flora Gol d an d Mineral Field lie s withi n th e south-eas t corne r 
of th e Moun t Coolon area. Thi s fiel d produce d small quantitie s o f copper , silver , an d gold i n 
the earl y part of this centur y (Ball , 1910) , Th e mineralizatio n was mainl y foun d in shear s o r 
joints i n metamorphose d sediment s aroun d the Bundarr a Granodiorite . Th e joints ar e usuall y 
at righ t angle s t o th e granodiorite-sedimen t contact . The y persist int o the granodiorit e fo r 
some distance , bu t usually ar e poorly mineralized i n the granodiorite . 

Water 

Many bore s hav e bee n drilled ; most ar e reporte d to produce abou t 100 0 gallon s 
an hou r o r mor e o f sub-artesia n water. However , the availabl e record s ar e poor ; neithe r th e 
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total numbe r o f bore s drille d no r th e proportio n o f successfu l bore s t o failure s i s known . 

Al l th e bore s sun k throug h the larg e sheets of basal t ar e reporte d t o b e success -
ful, producin g goo d quantitie s o f wate r fro m immediatel y belo w the basalt . Som e bore s 
drilled i n th e Uppe r Bowe n Coa l Measure s ar e goo d producers ; other s ar e ver y poor . Goo d 
production i s commonl y obtaine d fro m th e vicinit y o f coa l seams . Obviously , there ar e 
aquifers i n th e Uppe r Bowe n Coa l Measures , bu t thei r locatio n would be har d to predict . 

The Middl e Bowe n Bed s o n th e wester n sid e o f th e BowenBasi n may contai n 
good aquifers . The y dip unde r th e Uppe r Bowe n Coal Measure s an d in mos t places woul d be 
too dee p t o b e economic . 

The Lowe r Bowe n Volcanics , th e Bulgonunn a Volcanics , an d the Anaki e Meta-
morphics hav e littl e potentia l a s undergroun d wate r producers . Man y o f th e statio n owner s 
and manager s i n th e are a prefer t o erect earth dam s an d tanks t o collec t surfac e wate r rathe r 
than sin k bores . Th e rainfal l i n th e are a range s fro m 2 0 t o 3 0 inche s pe r year ; i t fall s 
mainly durin g th e fou r o r fiv e month s o f th e we t season , bu t some fall s durin g the winter . 
Thus, th e dependenc e o n undergroun d wate r i s no t a s grea t a s i n drie r area s farthe r west . 
Supplementary wate r i s obtaine d fro m spear s sun k i n th e sand y bed s o f man y o f the large r 
watercourses. Thes e spear s ma y b e temporaril y pumpe d dry a t a  fas t rat e o f production , bu t 
they usually recove r i f lef t fo r a  shor t time . 

Coal 

At leas t 2 5 separat e occurrence s o f coa l ar e reported , but mos t ar e relativel y 
unimportant. Th e tw o mos t promisin g occurrence s ar e immediatel y south-eas t o f th e 
abandoned Lak e Elphinston e Homestead , an d a  fe w mile s farthe r south-east , a t th e hea d o f 
Kemmis Creek . Th e coa l seam s a t thes e localitie s wer e teste d by a  drillin g programme 
during th e year s 194 8 to 1951. Thi s was begu n by th e Powe r and Tractio n Co. Ltd , represente d 
by Powell Duffryn Technical Services Lt d (1949). The y drilled 1 8 hole s i n th e Lak e Elphinston e 
area an d 5  hole s i n th e Kemmi s Cree k area. A  further 7  holes were drille d an d a  test shaf t 
was sun k i n th e Kemmi s Cree k are a b y th e Queenslan d Departmen t o f Mine s t o complet e 
the project . Th e result s ar e presente d b y Shepherd (1951) . 

In th e Lak e Elphinston e area , drillin g prove d 1 6 millio n ton s o f coa l unde r a n 
area o f about 900 acres . Th e overburden ranged from a  minimu m o f 2 5 feet , t o avoi d weathere d 
coal, t o a  maximu m o f 15 0 feet . Th e coa l sea m average d 1 4 fee t i n thickness . 

In the Kemmi s Cree k area, approximatel y 7 million tons o f coa l wer e prove d in a 
narrow stri p o f 26 5 acres , betwee n th e 2 5 fee t an d 15 0 fee t depth-of-overburde n contours . 
The thicknes s o f th e coa l sea m range d from 3 2 fee t t o 2 2 feet , wit h a n average o f 2 5 feet . A 
test shaf t wa s sun k i n thi s area . I t intersected 3 1 fee t 9  inches o f coa l unde r 4 2 fee t o f 
overburden. Th e top 5 feet of coal was slightl y weathered; i t containe d 9. 9 percen t moistur e a t 
105 C  as compare d t o 1. 5 percen t fo r th e remainin g 2 6 fee t 9  inches o f coal . 

Further prospectin g an d som e drillin g ha s bee n don e sout h and east o f thes e 
prospects, an d the wor k has indicate d som e interestin g areas . 

Oil 

Potential sourc e bed s ar e presen t i n th e thic k section of marin e Middl e Bowen 
Beds croppin g ou t i n th e north-eas t o f th e area . Th e quartz sandston e o f th e Middl e Bowen 
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Beds o n th e wester n sid e o f th e basi n ma y contai n potential reservoi r beds . Man y igneous 
bodies intrud e th e sequenc e an d reduc e it s attractivenes s fo r oi l prospecting . However , n o 
large intrusion s ar e know n west o f th e Redcliff e Tablelan d or th e Kerlon g Range . Thi s area , 
particularly th e eastern edge of the western shelf , may be wort h prospecting . Som e geophysica l 
data o n th e shap e o f th e basemen t t o th e Bowe n Basin would be require d a s a  firs t step . 
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APPENDIX I 

PERMIAN MACRQFQSSIIi S FRO M HOMEVAL E AN D FRO M THE 
MOUNT COOLO N 1:250.00 0 SHEET ARE A 

by 

j . M . Dickin s 

INTRODUCTION 

Hie identification s presente d ar e base d mainl y o n specia l collection s mad e 
towards th e en d o f th e 196 0 fiel d seaso n b y J.J. Veever s an d the autho r working with th e 
Mount Coolo n Fiel d Party . Thes e collection s wer e mad e with the intentio n o f obtainin g 
material fro m localitie s wher e fossil s wer e bes t represente d an d from localitie s whic h had 
stratigraphic significance . Som e materia l wa s collecte d b y member s o f th e fiel d party. 

The pelecypod s an d gastropod s ar e identified , wher e possible , a t th e specifi c 
level. Mos t brachiopods are identified at the generic level . K.S.W . Campbel l o f th e Australian 
National Universit y has examined some of the martiniopsids and is workin g on the dielasmatids . 
The othe r fossil s ar e liste d withou t generic o r specifi c identification . 

Homevale i s no t o n th e Moun t Coolo n 1:250,00 0 Sheet , bu t fossils hav e bee n 
collected ther e fo r referenc e purposes . 

F A U N A T , STmnTVTSTAN R ANT 1 r .ORRRT.ATTOMf i 

Rmr stratigraphicall y discret e fauna s ar e found . Th e lowes t faun a (Faun a I) 
is foun d a t onl y on e localit y i n the uppe r part o f th e Lowe r Bowe n Volcanics. Th e nex t fauna 
(Fauna H ) i s widesprea d an d occur s a t seve n localitie s i n the botto m part o f th e Middl e 
Bowen Bed s o n th e eas t sid e o f th e Bowe n Basin overlying th e Lowe r Bowe n Volcanics. 
This faun a i s als o foun d i n th e Bed s a t Homevale . Faun a HI is separate d from Faun a n b y 
about 100 0 fee t o f barre n sediment . I t i s represente d by collections fro m tw o localities , 
one o f which immediatel y underlie s th e *Wal l Sandstone' . Th e fourth and highest faun a (Faun a 
IV) i s represente d b y nin e localities . Abou t 150 0 fee t o f strata , fro m whic h n o fossils wer e 
collected, separate s i t fro m Faun a in. Faun a IV extends ove r abou t 2000 feet o f strat a t o th e 
top o f th e Middl e Bowe n Bed s (fro m MC802F I t o MC292F a &  b in Plat e 3  o f mai n report) . 

Fauna I  (i n top par t o f Lowe r Bowe n Volcanics). 

Of th e identifiabl e species , al l excep t thre e ar e foun d in the overlyin g fauna: 
Pachymyonia cf . etheridgei , Aviculopecte n sp, , an d a specie s o f Notospirifer . Aviculopecten 
sp. show s a  les s advance d typ e o f ribbin g tha n found in A. sp. nov . from th e overlyin g beds 
and P . etheridge i i s foun d i n th e Dalwoo d Grou p (Lowe r Marin e beds ) o f Ne w South Wales . 
Although n o definit e conclusio n i s possible , thes e thre e specie s sugges t tha t Faun a I i s 
significantly, althoug h only slightly , olde r than Fauna II. Th e affinitie s o f Faun a I seem t o be 
with the Dalwoo d Grou p (Lowe r Marine ) o f Ne w South Wales . 

Fauna n  (i n lower part o f Middl e Bowe n Beds). 

This faun a occurs i n man y places i n the lower parts o f th e Middl e Bowe n marine 
sequence. I n one plac e at least (MC657F ) it i s associate d wit h coarse , pebbly , sand y sediment . 
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Few o f th e specie s ar e foun d i n th e highe r faunas . 

It i s characterize d b y Eurydesma, Deltopecten, Taeniothaerus , Anidanthus , an d 
Neospirifer (Grantonia) , whic h d o no t occu r i n highe r beds . Othe r forms no t foun d highe r 
include specie s o f Parallelodon , Astartila, Trigonotreta , Terrakea, and Strophalosia . 

The faun a resemble s tha t nea r th e bas e o f th e marin e sequenc e nea r Craco w 
Homestead, th e Productina e o f whic h hav e bee n describe d b y Hil l (1950) . Th e faun a i n th e 
Cattle Cree k Formatio n (i n outcrop ) o f th e Springsur e are a i s als o similar . Eurydesma , 
Anidanthus, an d Taeniothaeru s occu r i n both. Campbel l (pers.comm.) , based o n his stud y o f 
the martiniopsids , consider s tha t Faun a I I i s slightl y olde r tha n tha t o f th e Cattl e Cree k 
Formation. 

The faun a appear s t o contai n species relate d o r identica l t o form s foun d i n bot h 
the Dalwoo d and Maitlan d Groups (Lowe r an d Uppe r Marine ) o f Ne w South Wales . 

Pseudomyalina mingenewensi s i s foun d i n th e Byr o Grou p o f th e Carnarvon 
Basin o f Wester n Australi a an d th e discover y o f a  similar , o r th e same , specie s i n these 
beds i s confirmator y evidenc e fo r th e suggestio n that the Cattl e Cree k Formation i n outcro p 
may be o f earl y Artinskia n rathe r tha n Sakmaria n age (Dickins , 1961) . 

Fauna I H (in middle par t o f Middl e Bowen Beds) 

This rathe r smal l faun a is characterized by Glyptoleda, Platyteichum, Stutchburi a 
cf. costata , a species of Pachymyonia or Myonia, and Ingelarella . Th e specie s o f Glyptoled a an d 
Platyteichum see m indistinguishabl e fro m thos e tha t occu r i n th e Ingelar a Shale o f th e 
Springsure area . Campbel l (pers . comm.) consider s tha t the martiniopsid s ma y be intermed -
iate betwee n thos e o f th e Cattl e Cree k and the Ingelar a localities . 

Stutchburia cf . costata , Pachymyoni a o r Myoni a sp. , an d Mourlonopsi s cf . 
strezleckiana indicat e correlatio n wit h th e Maitlan d Grou p (Uppe r Marine ) o f Ne w Sout h 
Wales . 

Prof. B . F . Gleniste r o f th e Stat e University , Iow a (i n a letter ) ha s identifie d 
a singl e ammonit e fro m M C 420F a s Neocrimite s cf . fyedericks i (Emeliancev) . H e consider s 
that i t i s no t o f early Artinskian age, that 'th e probabilitie s ar e slightl y i n favou r o f a  Baigend-
zhinian ag e (Uppe r Artinskia n ag e -  J.M.D. ) bu t Guadalupia n is almos t equall y plausible* . 

Fauna I V (top part o f Middl e Bowen Beds) 

This faun a ha s distinctiv e specie s o f Parallelodon , Myonia, Schizodus, Terrakea , 
Strophalosia, Neospirifer , Trigonotreta , an d Ingelarella . I t i s distinguished als o b y 'Solemya * 
edelfelti, Walnichollsi a subcancellata , an d a  specie s o f a n apparently unnamed astarti d genus . 
Detailed stratigraphica l subdivisio n o f thi s faun a i s no t attempted . 

The discover y o f a  specie s simila r t o Glyptoled a reid i o f th e Ingelar a Shale ma y 
appear anomalou s bu t i t probabl y indicate s tha t Glyptoled a ha s a  longe r rang e tha n had 
previously seeme d likely . 

Fauna I V i s th e marin e faun a foun d i n the Middl e Bowen Beds i n th e Clermon t 
area, o n th e wes t sid e o f th e Basi n o n the Moun t Coolon 1:250,000 Sheet (MC311F ) i n bed s 
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overlying th e Carboniferou s Bulgonunna Volcanics, an d in the Collinsvill e are a overlyin g th e 
Collinsville Coa l Measures . Fo r exampl e al l th e te n identifiabl e specie s o f pelecypods an d 
gastropods fro m MC423Fa , excep t possibl y Aviculopecte n sp. , ar e foun d a t CL12/1 , whic h 
immediately overlie s th e clarke i Be d i n th e Moun t Lebanon area o n the Clermon t 1:250,000 
Sheet (fo r CL12/1 see Dickin s i n Veevers , Randal , Mollan, &  Paten, 1964). 

This faun a is als o foun d in the Fla t Top Formatio n of th e Banan a area (identific -
ations i n Dickins , 1959) . I t i s no t olde r tha n the Ingelar a Shale o f th e Springsur e area and 
could b e entirel y younger . Th e Mantua n Productus Be d i s equivalen t t o som e par t of th e bed s 
with Faun a IV, but its exac t relationshi p is , a t present , no t clear , Bed s wit h Faun a IV appear 
to b e equivalen t t o th e uppe r part o f th e Maitlan d Group (Uppe r Marine ) o f Ne w South Wales , 

The pelecypo d faun a a t MC423Fa , mentione d above , suggests deposition i n deepe r 
water tha n a t CL12/ 1 i n th e Clermon t area . Thi s i s discusse d i n mor e detai l i n the repor t 
on the fossil s o f th e Clermon t area (Dickins , i n Veever s e t al. , 1964) . 

G E N E R A L FEATURE S O F TH E P E L E C Y P OD AN D GASTROPO D FAUNA S 

The fauna s identifie d lac k th e diversit y found in the Permia n of Ne w South Wales . 
Part , a t least , o f thi s coul d b e explaine d b y the absenc e i n marin e beds o f th e equivalent s o f 
the lowe r par t o f th e Dalwoo d Group (Lowe r Marine) . Fauna s equivalen t t o th e Lochinva r and 
AUandale Formatio n o f th e Hunte r Valle y appear to b e absent . Thi s ma y explai n th e failur e 
to fin d Eurydesm a cordatu m Morris , 184 5 an d Deltopecte n illawarensi s (Morris) , 1845 o r 
D . mitchell i (Etheridg e &  Dun) , 1906 , whic h ar e especiall y characteristi c o f th e Dalwood 
Group. Th e mor e comple x Deltopecte n form s suc h a s D . squamuliferu s (Morris) , 1845 an d 
D . multicostatu s (Fletcher) , 1930 ma y als o b e absen t -  a  feature mor e difficul t t o explain . 

IDENTIFICATIONS 

Fauna I 

MC479F -  3/4  mil e north-wes t o f th e Turrawalla/Eungell a road crossing o f 
Hazlewood Creek. 

Pelecypods 

Astartila cf . gryphoide s (d e Koninck) , 187 7 (som e specimen s ar e simila r 
to Megadesmu s nobilissimus ) 

Pachymyonia cf . etheridge i Dun , 193 2 
Myonia cf . davidi s Dun , 1932 
Chaenomya sp . 
Eurydesma hobartens e (Johnston) , 1887 
Merismopteria sp . 
Deltopecten cf . limaeformi s (tw o poorly preserved specimens ) 
Aviculopecten sp . (larg e specime n wit h simpl e typ e o f ribbing ) 
Streblopteria sp . ind . 
Cypricardinia? sp. ind . 

Gastropods 
Warthia sp . 
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Braehiopods 
Terrakea 
Ingelarella 
Notospirifer 

Crinoid Ossicle s 

Fauna I I 

Homevale -  ridg e jus t eas t o f Homestea d (detail s o f th e bed s a t Homeval e ar e 
given b y Campbel l &  Tweedale , 1960) . 

Pelecypods 
Nuculopsis (Nuculanella ) sp . 
Parallelodon sp . ind . 
Astartila cf . gryphoide s (d e Koninck) , 1877 
Myonia cf . davidi s Dun,193 2 
Chaenomya sp . ind . 
Pseudomyalina cf . mingenewensi s (Etheridg e Jnr.) , 190 7 
Modiolus sp . 
Eurydesma hobartens e (Johnston ) 
Deltopecten limaeformi s (Morris) , 184 5 
Deltopecten sp . (smal l biconve x shel l with distinc t primary an d intermediat e 

ribs) 
Aviculopecten sp . nov . (advance d A . subquinquelineatus type ) 
Streblopteria cf . englehardt i (Etheridg e &  Dun) , 190 6 (radiatin g rib s o n 

right anterio r ea r an d ver y fain t radiating ribs on body, rathe r opisthocline) . 
Stutchburia cf . rands i (Etheridg e Jnr) , 1892 (radia l ribbin g onl y o n middl e 

part o f shell ) 
Cypricardinia? sp . 

Eurydesma doe s no t occu r i n th e topmos t o f th e bed s o f Homevale . 

Braehiopods 
(Ingelarella an d Notospirife r fro m thi s localit y ar e describe d an d discusse d 
by Campbel l (1961)) . 

Terrakea 
Cancrinella 
Anidanthus 
Strophalosia 
Taeniothaerus 
Lissochonetes 
Neospirifer 
Trigonotreta 
Ingelarella 
Notospirifer 
Pseudosyrinx? 
Rhynchonellids 
Dielasmatids 
An inarticulat e brachiopo d 

Bryozoans 
Fenestellids 
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Straight Nautiloi d 

MC 421 F -  3  miles east of Nebo-Collinsville roa d crossing o f Bowe n River , o n Bowen 1:250,000 
Sheet area . 

Pelecypods 
Aviculopecten sp . nov . 

Braehiopods 
Terrakea 
Anidanthus? 
Lissochonetes 
Ingelarella 
Pseudosvrinx? 

MC 484 F -  wes t ban k o f Hazelwoo d Creek , abou t 1  lAmiles upstrea m fro m Turrawalla / 
Eungella road . 

Braehiopods 
Ingelarella 

MC 485 F -  1  1/2  miles upstream from Turrawalla/Eungella roa d crossing o f Hazelwoo d Creek . 
Pelecypods 

Parallelodon sp . nov . A 
Astartila cf . gryphoide s (d e Koninck) , 1877 
Mvonia cf . davidi s Dun , 1932 
Merismopteria sp . ind . 
Eurydesma hobartens e (Johnston) , 188 7 
Deltopecten limaeformi s (Morris ^ 184 5 
Aviculopecten sp . nov . 
Streblochondria ? sp . (clos e fin e ribbing ) 
Stutchburia cf . rands i (Etheridg e Jnrf c 189 2 
Cypricardinia? sp . (cf.C ? gregarius (Etheridg e Jnr. ) 
Cypricardinia? sp . (stron g radia l ribbing,(1900 ) 

perhaps differen t t o C  ?  sp . above) . 

Gastropods 
Warthia sp . 
Indet. Mourlonia-lik e gastropo d 

Conulariids 

Indet. fragmen t 

Braehiopods 

Terrakea 

Sancrinella 
Anidanthus? 
Strophalosia 
Taeniothaerus 
Neospirifer 
Trigonotreta 
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Ingelarella 
Dielasmatids 
Streptorynchus sp . ind . 

Bryozoans 

Fenestellids 

Crinoid Ossicle s 

Conulariids 

Form wit h vertica l ornamen t 

MC 657 F -  2  mile s wes t o f junctio n of Blenheim/Eungell a roa d an d Blenheim/Lizzi e Cree k 
road. 

Pelecypods 

Parallelodon sp . ind . 
Eurydesma hobartens e (Johnston ^ 188 7 
Deltopecten limaeformis (Morris) , 184 5 
Aviculopecten sp . ind . 
Cypricardinia? sp . (ma y be differen t fro m specie s a t Homevale ) 

Braehiopods 

Terrakea 
Cancrinella 
Strophalosia 
Taeniothaerus 
Neospirifer 
Trigonotreta 

Bryozoans 

Cylindrical branchin g form s 

Crinoid Ossicle s 

MC 878 F -  5  mile s east-south-east of Turrawalla/Eungella road crossing o f Hazelwoo d Creek . 

Pelecypods 

Aviculopecten sp . nov . 

Braehiopods 

Taeniothaerus 
Trigonotreta 
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Ingelarella 

MC 1065 F -  i n Cree k 1  1/2  miles north-north-wes t o f Blenhei m Homestead . 

Pelecypods 

Megadesmus? cf . nobllissimu s (d e Koninck ) 187 7 (ma y b e a  varian t o f 
A . gryphoides) . 

Braehiopods 

Terrakea 
Anidanthus 
Strophalosia 
Taeniothaerus 
Lissochonetes 
Neospirifer (Grantonia ) cf. hobartens e (Brown) , 1953 . 
Trigonotreta (clos e t o T \ stokesi i o f Brown , 1953) 
Dielasmatids 

MC 1414 F -  i n Cree k 1  1/ 2 mile s north-north-wes t o f Blenhei m Homestead . 

Braehiopods 

Anidanthus 
Strophalosia 
Lissochonetes 
Trigonotreta 
Ingelarella 

Fauna i n 

MC 420 F -  2  l/ £ mile s eas t o f Nebo-Collinsvill e roa d crossin g o f Bowe n River, o n Bowe n 
1:250,000 Sheet area . 

Ammonites 

Neocrimites cf . fredericks i (Emeliancev) . 1929 (identifie d b y B . F . Gleriister) . 

Pelecypods 

Glyptoleda cf . reid i Fletcher , 1945 . 
Pachymyonia o r Myoni a sp . (differ s frd m Homeval e type , possibl y simila r 

to specie s occurrin g highe r i n sequence. ) 
Chaenomya sp . 
Atomodesma cf . mytiloide s Beyrich,1864 . 
Pseudomonotis ?  sp. nov . (smal l gryphoid , spin y shell ) 
Stutchburia cf . costat a (Morris) , 184 5 (ribbin g ove r middl e an d back part o f 

shell) 

Gastropods 
Warthia sp . 
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Mourlonia (Mourlonopsis ) cf . strzeleckian a (Morris) , 184 5 
Mourionia (Platyteichum ) cf . costatu m Campbell , 195 3 (smal l bu t hardl y 
distinguishable fro m P . costatum ) 

Conulariids 

Small for m withou t vertica l ornamen t 

Braehiopods 

Terrakea 
Ingelarella 

MC 669 F -  i n cree k 2  miles north-north-eas t o f Turrawall a Homestead . 

Gastropods 

Platyteichum? sp. ind . 

Braehiopods 

Ingelarella 

Fauna IV 

MC 292F a -  a t Collinsvill e roa d crossing o f Blenhei m Creek . 

Braehiopods 

Ingelarella 

MC 293F, - 40 0 yard s dow n creek fro m Blenhei m Homestea d 

Braehiopods 

Terrakea 

Neospirifer 
Trigonotreta 
Ingelarella 

Plekonella? 

Bryozoans 

Fenestellids an d cylindrica l branchin g forms . 

MC 311 F -  alongsid e Nebo/Moun t Coolon road , 11 miles west-south-west o f Dabi n Homestead . 

Pelecypods 

Schizodus sp . nov . 
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Braehiopods 

Strophalosia ovali s Maxwell , 195 4 
Terrakea solid a (Etheridg e &  Dun) , 1909 . 

Bryozoans 

Fenestellids 

Blastoids o r Crinoid s 

Plates 

MC 423F a -  abou t 2  1/2  miles eas t o f junctio n of Sand y Cree k an d Bowen River . 

Pelecypods 

Parallelodon sp . nov . B  (wel l developed radia l ornament ) 
Myonia cf . carinat a (Morris) , 184 5 
'Solemya* edelfelt i (Etheridg e Jnr) , 189 2 
Aviculopecten sp . (possibl y differen t fro m A . sp . nov . Appear s t o lac k 

spines o n mai n rib s an d ha s man y intermediat e ribs , cf . specie s fro m 
Wandagee Formation , o f th e Carnarvo n Basin, W . A .) 

Streblopteria sp . ind . 
Stutchburia cf . costat a (Morris X 1845 . 
Stutchburia cf . compress a (Morris) , 184 5 
Schizodus sp . nov . 
Astartidae gen . e t sp . nov . (ha s radiating ribs and regularl y space d concentri c 

lamellae) 

Gastropods 

Mourionia (Mourlonopsis ) cf . strzeleckian a (Morris) , 184 5 
Peruvispira sp. ? (whorl s shar p a t slit-band ) 
Walnichollsia subcancellat a (Morris) . 184 5 

Conulariids 

Smooth form withou t vertica l ornamen t 

Braehiopods 

Terrakea 

Strophalosia 
Neospirifer 
Cleiothyridina 
Ingelarella 
Pseudosyrinx 
Plekonella? 
Dielasmatids 
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Bryozoans 

Fenestellids 

Crinoid Ossicle s 

This localit y ha s pebble s u p to 1  1/2"  across . 

MC 423F b -  a s fo r 423Fa , stratigraphicall y a  few fee t above . 

Pelecypods 

Nuculana sp . 
Merismopteria sp . 
Aviculopecten sp . ind , 
Astartidae gen . e t sp . nov . 

Gastropods 

Mourionia (Mourlonopsis ) cf. strzeleckian a (Morris) , 184 5 

MC 553 F -  Cree k crossin g o n Elphinstone/Homeval e road , 1/ 4 mil e befor e junctio n wit h 
Nebo/Collinsville road . 

Braehiopods 

Terrakea 

Strophalosia cf . clarke i (Etheridg e Snr} 187 2 

Bryozoans 

Cylindrical branchin g form s 

MC 575 F -  immediatel y wes t o f foo t o f Moun t Cona in smal l creek . 

Corals 

Cladochonus 

MC 80 2 I F -  2  3/ 4 mile s north-north-wes t o f Bleinhei m Homestea d 

Braehiopods 

Strophalosia clarke i (Etheridg e Snr), 187 2 
JL cf . britton i var . gatton i Maxwell . 195 4 

MC 803 F -2  1/2  miles north-north-wes t o f Blenhei m Homestea d 

Pelecypods 

Nuculopsis (Nuculopsis ) sp. nov . 
Nuculopsis (Nuculanella ) sp. 
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Glyptoleda cf . reid i Fletcher , 194 5 
Astartidae gen . e t sp . nov . 

Gastropods 

Warthia sp . 
Indet. mourlonii d 

Braehiopods 

Terrakea 
Strophalosia cf . britton i var . gatton i Maxwell , 1954 . 
Ingelarella 

Bryozoans 

Fenestellids an d cylindrica l branchin g forms . 

MC 957 F -  1  mil e nort h o f Moun t Cona in smal l creek . 

Braehiopods 

Productid spine s 
Strophalosia sp ? 
Ingelarella 

Bryozoans 

Fenestellids an d cylindrica l branchin g form s 

Crinoids 

Stems 

REFERENCES 

C A M P B E L L , K.S .W. , 1961 -  Ne w specie s o f th e Permia n Spiriferoids Ingelarell a 
and Notospirife r fro m Queensland , an d thei r strati -
graphic implications. Palaeontographica , 1 7 (A) , 159 -
192. 

C A M P B E L L , K.S.W.,an d 
T W E E D A L E , G . W . , 

1960 -  Th e Middl e Bowe n o f th e Homeval e Area , Nort h o f 
Nebo, i n Th e Geolog y o f Queensland . J.geol.Soc . 
Aust., 7 , 199-201 . 

DICKINS, J . M . , 1959 -  Permia n pelecypod s an d gastropod s fro m th e Bowe n 
Basin, Queensland . Bur . Min . Resour . Aust . Rec . 
1959/100 (unpubl.) . 

DICKINS, J .M. , 1961 -  Permia n pelecypod s newl y recorde d fro m Easter n 
Australia. Palaeontology , 4(1) , 119-130 . 

64 



REFERENCES (Cont'd ) 

H I L L , DOROTHY , 195 0 -  Th e Product!na e o f th e Artinskia n Craco w Faun a o f 
Queensland. Pap . Univ. Qld Dep. Geol. , 3(2) . 

VEEVERS, J.J. , R A N D A L , 196 4 -  Th e geolog y o f th e Clermon t 1:250,00 0 Shee t area . 
M . A . , M O L L A N , R . G ., and Bur . Min . Resour. Aust . Rep . 66 . 
PATEN, R.J. , 

65 



APPENDIX 2 

P L A N T FOSSIL S FRO M TH E MOUNT COOLO N AN D TH E BUCHANA N 
1:250,000 SHEE T AREA S 

by 

Mary E.Whit e 

CONTENTS 

SUMMARY 

MOUNT W Y A T T BED S 

DRUMMOND GROU P 

LOWER B O W E N VOLCANIC S 

UPPER B O W E N C O A L MEASURE S 

FERTILE GLOSSOPTERI S MATERIA L 

TEVIOT FORMATIO N 

SUTTOR FORMATIO N 

Page 

68 

68 

69 

70 

70 

74 

77 

78 

PLATES 

1, Fig . 1  -
1, Fig . 2  -

Psilophytites sp . . . . . 
Lepidostrobus 

2, Fig . 1  -
2, Fig . 2  -

Protolepidodendron yalwalense Walk . 
P . yalwalense. . 

3, Fig . 1  -
3, Fig . 2  -

Protolepidodendron linear e Walk . 
Glossopteris angustifoli a Brong . 

4, Fig . 1  -
4, Fig . 2  -

Rootlets 
Phvllotheca australi s Brong. , Sphenopteri s lobifoli a Mor r 

5, Fig . 1  -
5, Fig . 2  -

P . australi s . . 
P . australi s . . •• 

6, Fig . 1  -
6, Fig . 2  -

Samaropsis sp. ? . . 
Vertebraria indic a Royl e . . 

At bac k of Report 
f! t ! I t I t 

66 



CONTENTS (Cont'd ) 
Page 

7, Fig . 1 
7, Fig . 2 

8, Fig . 1 
8, Fig . 2 

9, Fig . 1 
9, Fig . 2 

10, Fig . 1 
10, Fig . 2 

11, Fig . 1 
11, Fig . 2 

12, Fig . 1 
12, Fig . 2 

13, Fig . 1 
13, Fig . 2 

14, Fig . 1 
14, Fig . 2 

Glossopteris angustifolia , G . browniana 
Lidgettonia australis , G . angustifoli a 

L . australi s . , 
Lidgettonia sp.? , G . angustifoli a 

L . australi s scal e wit h Gangamopteris foliose orga n . . 
fDictyopteridium sporiferum' 

L . australis , Glossopteri s angustifolia , G . indic a 
Gangamopteroid, Glossopteri s angustifolia , 'Dictyopteridiu m 

sporiferum', L . australi s 

Glossopteris angustifolia , L . australi s 
Lidgettonia sp. ? 

L . australi s . . 
L . australi s 

G. angustifoli a 
Gangamopteroid leave s 

At bac k of Report 
tt t t t t t t 

Dicroidium feistmantel i (Johns ) Gothan 
Dicroidium odontopteroide s (Morr. ) Gotha n 

15, Fig . 1  -  Dicotyledonou s lea f 

67 



SUMMARY 

Plant fossi l specimen s collecte d i n th e Bowe n Basin i n 196 0 b y field partie s i n 
the Moun t Coolo n are a ar e describe d an d representativ e specimen s ar e illustrated . Ag e 
determinations o f fossi l horizon s ar e mad e whereve r th e plan t fossils ar e diagnostic . 

A Devonia n Protolepidodendro n an d Psilophvtite s flor a occur s i n th e Moun t 
Wyatt Bed s an d a  Devonia n t o Lowe r Carboniferou s lepidodendroi d flora i n the Drummond 
Group. Lowe r Bowe n sediment s ar e poorl y represented . Ver y larg e collection s o f Uppe r 
Bowen specimen s yielde d fertil e materia l o f Glossopteri s angustifoli a Bgt . o f exceptiona l 
evolutionary interest , an d excellentl y preserve d materia l o f Phyllothec a australi s Bgt . and 
P . robust a Fm . Triassi c plant s ar e identifie d i n th e Tevio t Formatio n and a dicotyledonou s 
leaf o f probabl e Tertiary age wa s collecte d from th e Sutto r Formation . 

I N T R O D U C T I O N 

Large number s o f plan t fossi l specimen s wer e collecte d i n the Bowe n Basin i n 
1960 b y field partie s i n the Moun t Coolon and Clermon t 1:250,000 Sheet areas . Th e collection s 
from th e Moun t Coolon area, and from part of th e adjoinin g Buchanan area, are describe d her e 
and representativ e specimen s ar e illustrated ; description s o f th e Clermon t collections wer e 
made i n White (1961)* . 

MOUNT W Y A T T BED S 

MC81F 

.Locality: Moun t Harr y Mars h 1-mil e area , a t Rosett a Cree k crossin g o f th e Moun t 
Coolon/Ukalunda road . 

Collector: E.J . Malone. 

A larg e numbe r o f lepidodendroi d fossil s ar e associate d wit h branching 
Psilophytalean axe s o f th e sor t referre d t o th e for m genu s Psilophvtite s (Plat e 1 , Figur e 1) . 

The lepidodendroi d materia l i s mainl y in the form of impression s o f decorticate d 
stems an d there ar e som e cast s of small stems. A  larg e cone - Lepidostrobu s -  i s sufficientl y 
weU preserve d fo r som e detai l o f structur e t o b e see n (Plat e 1 , Figure 2) . Test s fo r spores , 
carried ou t by P . R . Evan s on the powdery film o n the surfac e o f this cone , wer e negative . Thi s 
cone i s superficiall y indistinguishabl e fro m a  con e o f Lepidodendro n cf. L . aculeatum fro m 
undifferentiated volcanic s o n th e Clermon t 1:250,00 0 Shee t (C L 134). Ther e i s n o previou s 
record o f cone s with Protolepidodendron . 

None o f th e ste m impression s show s feature s diagnosti c o f Lepidodendron . Th e 
few showin g surfac e feature s ar e referabl e t o Protolepidodendron . Ther e i s n o horizonta l 
ridge separatin g eac h lea f bas e from the one below, an d the lea f base s ar e arrange d in vertica l 
lines a s wel l as ascending spirals . Plat e 2, Figur e 1  show s a  surfac e impressio n o f a  medium -
sized stem . Th e pattern o f leaf bases with ver y littl e relie f i s differen t fro m patterns occurr -
ing a t an y decorticatio n leve l i n a  Lepidodendron . A n impression o f a  large r stem, slightl y 

* Referenc e : 

W H I T E , MAR Y E . , 196 1 -  Repor t o n 196 0 Plan t Fossi l Collection s fro m th e 
Bowen Basin , Qld . Bur . Min . Resour . Aust . Rec . 
1961/60 (unpubl.) . 
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decorticated, i s see n in Plat e 2,Figur e 2 . Th e arrangement of lea f base s i s agai n in straigh t 
vertical line s an d an ascending spiral , and is consistent with characteristics o f a  decorticate d 
P r otolepidode ndr on. A  decorticated form of this sort on its ow n could no t be safel y distinguish -
ed fro m decorticate d Lepidodendron. 

Stigmaria ficoide s Bgt. , presumabl y i n thi s instanc e th e roo t syste m o f th e 
Protolepidodendron, occur s i n som e o f th e specimen s (Plat e 1 , Figur e 2 , to p right) . 

A specie s o f Protolepidodendron , P. yalwalens e describe d by Walkom (1928 ) i n 
Upper Devonia n rock s a t Yalwa l i n N.S.W. , is ver y simila r t o th e materia l under discussion , 
which i s therefor e referre d t o tha t species . 

Age o f th e specimens : 

The associatio n o f Protolepidodendro n yalwalense Walk , an d Psilophytite s sp . 
is believe d t o indicat e a  Devonian age (probabl y Uppe r Devonian). 

DRUMMOND GROU P 

MC886F 

Locality: Buchana n 1:250,00 0 are a -  2 0 yard s nort h of th e St . Ann's/Yacamund a roa d 10 0 
yards north-eas t o f th e Sutto r Rive r crossing, clos e t o the unconformit y between Drummon d 
Group an d Anakie Metamorphics. 

Collector: E.J . Malone . 

The impression s i n thes e specimen s ar e o f decorticate d Lepidodendroi d stems 
and tw o smal l Calamit e stems . Plat e 3, Figure 1  show s a  ste m whic h i s onl y slightl y decorti -
cated an d referable to Protolepidodendron . It is similar t o P . lineareWalk, , Non e of the othe r 
stem impression s ar e determinate , an d th e Stigmari a ficoide s presen t doe s no t determin e 
whether the y ar e Lepidodendro n or Protolepidodendron. 

The determinatio n o f Protolepidodendro n lineare Walk , fro m on e determinat e 
specimen i s no t ver y reliabl e i n vie w o f th e confusingl y simila r decorticatio n form s i n th e 
Lycopodiales, bu t the specime n show s feature s not typical of Lepidod e ndr on. Th e evidence fo r 
generic identificatio n i s fairl y reliable , bu t th e specie s identificatio n ma y be i n doubt. 

Age o f th e specimens : Devonian , 

Reference an d Selected Bibliograph y for MC81 F an d MC886F . 

HIRMER, M . , 192 7 -  HANDBUC H DE R PALAOBOTANIK*Munich an d Berlin , 
R. Oldenbourg . 

HOEG, O . A . , 195 2 -  Psilophytites , a  ne w form genu s o f Devonia n plants . 
Palaeobotanist, 1,212-214 . 

SEWARD, A . C . 191 0 -  FOSSI L PLANT S II . Cambridge , The University Press. 
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W A L K O M , A . B . , 192 8 -  Lepidodendroi d remain s fro m Yalwal , N .S .W . Proc . 

Linn. Soe . N.S.W . 53 , 3;310-314 . 

LOWER B O W E N VOLCANIC S 

MC1066F. 

Locality: Stockto n 1-mil e are a -  2  miles nort h o f Blenhei m Homestead . 

Collector: A . R . Jensen. 

The on e specime n fro m thi s localit y contain s a n impressio n o f Glossopteri s 
indica Sen. , a  ver y commo n plan t i n Permia n and Lowe r Triassi c horizons . 

U P P E R BOWE N C O A L MEASURE S 

MC535F 

Locality: Hillalon g 1-mil e area , 1  1/ 2 mile s sout h of th e Spring s Homestead . Ver y fine , 
white siltston e i n Uppe r Bowe n Coal Measures . 

Collector: D . W . P . Corbett . 

Glossopteris angustifoli a Brong. , narro w scal e leave s o f Glossopteris , stem s 
of Phyllothec a sp. , a  see d o f Samaropsis ? typ e an d smal l shell s ar e associate d i n these 
specimens. Plat e 3 , Figur e 2  show s Glossopteri s angustifoli a an d scale leaves . 

Age o f th e specimens : Al l th e plan t specie s presen t occu r i n Permia n and Lowe r Triassi c 
horizons. 

MC225Fa 

Locality: Newland s 1-mil e area , 4  1/4  miles north-wes t o f Weetalabah Homestead . Uppe r 
Bowen Coa l Measures . 

Collector: A . R . Jensen. 

The specimen s ar e weathered an d contain indeterminat e plan t fragments an d on e 
portion o f lamin a o f Glossopteri s indic a type . 

Age o f specimens : Permia n or Lowe r Triassi c 

MC46F 

Locality: Newland s 1-mil e area , 6  mile s west-north-wes t o f Weetalaba h Homestead . 
Carbonaceous shale , Uppe r Bowe n Coal Measures . 

CoUector: E.J . Malone. 

A fe w layere d impression s o f leave s o f Glossopteri s indic a Sch . ar e associate d 
with ver y larg e number s o f small , branchin g rootlet s illustrate d i n Plat e 4 , Figur e 1 . 
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Age o f Specimens : Permia n or Lowe r Triassic . 

MC233Fa an d b 

Locality: Newland s 1-mil e area , 2  3/4 mile s north-wes t o f Weetalabah Homestead . Uppe r 
Bowen Coa l Measures. 

Collector: A . R . Jensen. 

The followin g plants ar e identified : -

Phyllotheca australi s Brong . (Plat e 4, Figur e 2 , Plat e 5 , Figure s 1  and 2). 

Glossopteris brownian a Brong . 

Glossopteris indic a Sch . 

_Nummulospermum bowenense Walk . 

Sphenopteris lobifoli a Morr . (Plat e 4, Figur e 2) 

The materia l o f Phyllothec a australi s i s iUustrate d i n Plate s 4  an d 5. I n 
a recen t revisio n o f th e species , Townro w (1954 ) conclude s tha t i t i s a  Permia n form whos e 
presence i n Triassi c strat a ha s yet to be proved . H e regards records o f Triassi c occurrence s 
by Walko m an d other s a s inconclusiv e an d based o n unsatisfactory material . Walko m (1922 ) 
positively identifie d P . australi s i n th e Lowe r Bowe n Series , bu t material from th e Uppe r 
Bowen h e referre d t o Phyllothec a sp . Th e full rang e of form s see n in the presen t materia l 
leaves n o doub t a s t o th e identit y o f th e plant . Th e rang e of th e plan t in Australia cannot be 
Permian only , a s Townro w believes , a s thi s associatio n occur s als o i n the Lowe r Triassic . 

Seeds referre d t o Nummulospermu m bowenense occu r plentifully i n Uppe r an d 
Lower Bowe n rocks. The y are probabl y th e seed s o f a  specie s o f Glossopteris . 

Reference fo r MC233 F 

TOWNROW, J.A. , 195 4 -  O n som e specie s o f Phyllotheca . J.Roy.Soc.N.S.W. , 
9,39-63. 

W A L K O M , A . B . , 192 2 -  Palaeozoi c flora s o f Queensland . 1. Th e flor a o f th e 
Lower an d Uppe r Bowe n Series . Publ.geol.Surv.Qld , 
270. 

MC1017Fa 

Locality: Stockto n 1-mil e area , 4  1/2  miles west-north-wes t o f Blenhei m Homestead . 
Upper Bowe n Coal Measures. 

Collector: A . R . Jensen. 

The followin g plants ar e identified : -
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Phyllotheca australi s Brong . 

Glossopteris indic a Sch . 

Sphenopteris lobifolia ? 

Cladophlebis royle i Arbe r 

Samaropsis sp . (Plat e 6 , Figur e 1 ) Thi s see d i s large , length 2  cm, , maximu m width 
across wing s nea r base 1.5cm . 

Age o f specimens : Permia n or Lowe r Triassi c 

MC62F 

Locality: Newland s 1-mile area , 2  lA mile s east-south-eas t o f Easter n Cree k Homestead . 
Ferruginous siltston e i n Uppe r Bowe n Coal Measures . 

Collector: E.J . Malone 

Glossopteris indic a Sch . leave s ingrea t numbers, closely layered, ar e associate d 
with occasiona l Glossopteri s brownian a Brong. and a few fronds o f th e fer n Cladophlebi s royle i 
A r b e r . 

Age o f specimens : Permia n or Lowe r Triassic . 

MC236Fa 

Locality: Newland s 1-mile area , 5  miles west-north-west o f Weetalabah Homestead. Uppe r 
Bowen Coa l Measures . 

Collector: A . R . Jensen. 

Paper-thin layer s o f ver y larg e numbers of leaves o f Glossopteri s compos e thes e 
specimens. Mos t o f th e leave s ar e o f G . indica Sch . with a  few o f G . browniana Brong. and 
G. angustifoli a Brong., an d a  few scal e leave s o f Glossopteris . 

An impressio n o f a  see d approximatel y 1  cm. i n diameter , wit h a  divide d ape x 
and a  roun d nucul e situate d a t th e bottom o f th e wing , ma y be a  poorly preserved exampl e o f 
Nummulospermum bowenense Walk , 

Two impression s o f smal l Equisetalean stems show thickened ridge s a t th e nodes ; 
they ar e referre d to Phyllothec a sp . 

Age o f Specimens : Permia n or Lowe r Triassic . 

MC292Fb 

Locality: I n Blenheim Cree k on the west side o f the Nebo/Collinsvill e roa d crossing. Uppe r 
Bowen Coa l Measures . 
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Collector: A . R . Jensen. 

Large number s o f layere d impression s o f leave s o f Glossopteri s indic a Sch . 
are poorl y preserved . Th e specimen s ar e deepl y weathere d an d disintegrating . 

Age o f specimens : Permia n or Lowe r Triassic . 

MC755F 

Locality: Hillalon g 1-mil e area , abou t 7  1/2  mile s sout h o f th e Spring s Homestead . 
Siltstone i n Uppe r Bowe n Coal Measures . 

Collector: L . G . Cutle r 

Glossopteris indic a Sch. , G . brownian a Brong. , G_ , angustifolia , an d a  partiall y 
petrified ste m which ma y be Vertebrari a are associate d i n these specimens . 

Age o f Specimens : Permia n o r Lowe r Triassic . 

MC289F. 

Locality: Stockto n 1-mil e area , o n the wes t sid e o f th e Nebo/Collinsvill e roa d 1  1/2  mile s 
south of th e Blenhei m Cree k Crossing. Uppe r Bowe n Coal Measures . 

Collector: A . R . Jensen. 

An impressio n o f Vertebrari a indica Royl e showin g overlappin g segment s i n 
four vertica l serie s i s see n i n Plat e 6 , Figur e 2 . Impression s o f thi s sor t originall y 
interpreted a s rhizome s o f Glossopterida e are now thought to b e decorticatio n form s o f norma l 
Glossopterid stems . The y occu r i n Permia n and Triassic Glossopteri s floras . 

Age o f Specimens : Permia n or Lowe r Triassic . 

MC608F. 

Locality: Stockto n 1-mil e area , 1  1/2  mile s south-wes t o f Blenhei m Homestead . Uppe r 
Bowen Coa l Measures . 

Collector: A . R . Jensen. 

The followin g plant s ar e identifie d i n these weathered specimens: -

Phyllotheca sp . 

Cladophlebis royle i Arbe r 

Sphenopteris sp . 
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Glossopteris indic a Sch . 

Age o f Specimens : Permia n or Lowe r Triassi c 

MC727F 

Locality: Burto n Down s 1-mil e area , 2  mile s south-wes t o f Kemmi s Cree k Homestead , 
Siltstone i n Uppe r Bowe n Coal Measures , 

Collector: P . E , Bock 

The followin g plant s ar e identifie d i n these specimen s :  -

Glossopteris indic a Sch , 

Glossopteris brownian a Brong , 

Glossopteris conspicu a Fm , 

Glossopteris spathulato-cordat a Fm , 

Scale leave s o f Glossopteri s -  thre e types ; fertil e scal e leave s o f Glossopteri s -  Lidgettoni a 
australis sp./hov . 

Seeds. Con e o f unknow n affinity , 

Sphenopteris polymorph a Fm , 

Phyllotheca australi s Brong . 

Age o f Specimens : Permia n or Lowe r Triassi c 

FERTILE GLOSSOPTERI S MATERIA L 

In th e pas t fiv e year s ver y larg e number s o f Glossopteri s an d Gangamopteris 
leaves an d scal e leave s hav e bee n examine d fro m Burea u field collection s but n o trac e 
of reproductiv e structure s ha s bee n seen . 

The presen t collectio n fro m Localit y MC727 F ha s yielde d undoubtedl y fertil e 
material o f a  typ e simila r t o Lidgettoni a (Hamsha w Thomas , 1958) , togethe r wit h extr a 
information o n the natur e o f scal e leaves , an d a probable explanation o f a  problematical fossi l 
known previousl y fro m Glossopteri s f loras . Th e fertil e materia l i s believe d t o represen t a 
'missing link ' forerunne r o f th e Angiosperm s -  a  concept o f th e mos t extraordinar y botanical 
interest. 

A ful l descriptio n follow s o f th e selecte d specimen s fro m which preliminar y 
description o f th e fertil e Lidgettoni a australi s sp . nov , ha s bee n compiled . I t i s possibl e tha t 
a secon d specie s migh t b e present . Advic e i s bein g sough t o n the generi c affinit y o f th e mat -
erial an d i t ma y be necessar y t o creat e a  ne w genus . 
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In Plat e 7 , Figur e 1 , Glossopteri s angustifoli a Brong . i s associate d wit h 
Glossopteris brownian a (2 ) an d scal e leave s ( 3 an d 4) . Th e scale s ar e o f th e typ e referre d 
to Lidgettoni a australi s bu t ar e steril e i n this specimen . 

In Plat e 7 , Figur e 2 , a  larg e cordat e scal e o f Lidgettoni a australi s typ e i s see n 
at (1) . A  scal e o f thi s sor t (2 ) has radiatin g marking s a t it s bas e indicatin g th e poin t a t whic h 
a fructificatio n wa s attached . A  smal l steril e scal e i s see n a t (4) . (3 ) is th e bas e o f a  lea f o f 
G . angustifolia . 

Plate 8 , Figur e 1  show s scal e leave s o f L . australis typ e ( 2 and 3) an d a  pointe d 
scale (4) , A  branchin g filament (1 ) has th e sam e appearanc e a s fragment s o f filamen t whic h 
occur throughou t th e material . 

In Plat e 8 , Figur e 2 , th e scal e lea f (1 ) is differen t fro m those referre d t o 
Lidgettonia australis . I t resemble s th e scale lea f figured with Lidgettoni a african a by Thoma s 
(1958). Th e lea f (2 ) is a  large r exampl e o f Glossopteri s angustifolia . 

Plate 9 , Figur e 1  illustrate s a  mos t interestin g specimen ; a  smal l triangula r 
scale (o f Lidgettoni a australi s type ) i s attache d t o a  foliose orga n with venatio n a s i n Gang -
amopteris. I t is th e onl y exampl e i n which a  scal e i s see n attached t o a n entire folios e orga n 
of thi s sort . Ther e ar e severa l examples o f impression s o f part s o f lower , foliose section s o f 
this typ e an d i n som e ther e i s venatio n intermediat e i n type betwee n Gangamopteri s and 
Glos sppteris angustifolra . A  ful l serie s i s presen t gradin g into typical smal l leave s o f 
Glossopteris angustigolia . 

One folios e orga n is simila r t o th e fertil e lea f i n L , africana figured i n Thoma s 
(1958). Th e to p o f th e fertil e lea f i n L . africana show s n o differentiation a s a  scale , 

Plate 9 , Figur e 2  show s par t o f a  lower , foliose orga n of th e typ e see n in Plat e 
9, Figur e 1 , i n attachmen t t o a  scal e leaf . I t has gangamopteroi d venation an d on the surfac e 
are smal l roun d spot s whic h ar e believe d t o b e sporangia . A  fossi l o f thi s sor t coul d b e 
referred t o 'Dictyopteridiu m sjp^rjferum^ , a  problematica l fossi l recorde d i n Glossopteri s 
floras, regarde d a s a  fertile fer n frond o f unkow n affinity. Ther e ar e othe r smal l fragment s 
of tissu e i n the materia l which seem to be i n a  highly fertil e stat e wit h densel y crowded , larger 
sporangia; thes e ar e mor e strictl y 'Dictyopteridiu m sporiferum' . I t has prove d impossibl e 
to obtai n satisfactor y photograph s o f thes e fragments . 

In Plat e 10 , Figur e 1 , a  scal e o f Lidgettoni a australi s typ e i s see n attache d t o a 
lower, folios e sectio n whic h i s relativel y shor t an d broad , an d which i s characteristicall y 
two-lobed a t th e bottom . (1) . The , scale wit h attache d lowe r part has a  'mola r with doubl e 
root' appearance . I t is associated wit h Glossopteris angustifolia (2 ) and Glossopteris indic a (3). 

In Plate 10 , Figur e 2 , a  smal l leaf of Glossopteri s angustifoli a (1 ) with somewha t 
gangamopteroid appearanc e i s associate d wit h fragment s of'Dictvopteridiu m sporiferum , (2). 
a scal e o f Lidgettoni a australi s typ e (3 ) and a  detached "cupule " (4) . A t the bas e o f th e leaf , 
where i t narrow s t o a  petiole , ther e ar e a  numbe r o f minut e rings , eac h abou t 0. 5 m m i n 
diameter. 

Plate 11 , Figur e 1  show s a  smal l lea f o f Glossopteri s angustifoli a (1 ) and a 
scale lea f o f Lidgettonia australis type (2 ) with fragments o f tissu e attached , al l tha t remain s o f 
the folios e part . 
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In Plat e 11 , Figur e 2 , th e scal e (1 ) i s differen t fro m any so fa r described an d illustrated . 
It taper s t o a  nec k below , an d tw o filament s ar e attache d a t the poin t o f narrowing . Othe r 
filaments ar e present , on e (2 ) i s forked . Thi s specime n i s no t believed t o be i n an y way 
concerned i n th e reproductio n of Glossopteri s angustifoli a -  Lidgettoni a australis . I t may be 
fragmentary evidenc e o f a  secon d reproducin g species -  possibl y th e g . indic a which i s als o 
present. I f th e scal e wa s attache d t o a  lamina l sectio n (o r fertile leaf ) bearing other pair s 
of filaments , th e clos e relationshi p t o Lidgettoni a africana would be obvious . Th e forking o f 
filaments would not agree , however . Th e othe r filament fragments , on e wit h attached see d (?) , 
are assume d t o b e relate d t o th e scal e an d forked filament . 

The evidenc e i n th e presen t collectio n allow s n o mor e tha n a recor d o f this 
specimen. I n the even t o f future collections contributing mor e materia l an d substantiating thi s 
new specie s o f Lidgettonia , the nam e L . bowenense i s suggested . 

In Plat e 12 , Figur e 1 , thre e scale s o f Lidgettoni a australis typ e ar e present . 
Scale (1 ) i s attache d t o a n almos t complet e folios e sectio n with two-lobed base. Scal e lea f 
(2) has , a t it s base , a  smal l rosette-like bod y apparently made o f narrow , filamentary segment s 
radiating fro m a  centra l point . I n th e centr e i s a  dense smal l rosett e apparentl y of smal l 
seeds o n th e centra l axis . Simila r bodies -  'cupules ' -  ca n be see n on scale (1 ) at the poin t 
of junctio n o f scal e an d folios e section , an d o n the bas e o f scal e (3) . Ther e are severa l 
fragments o f detache d cupule s (4) . 

The cupule s attache d t o th e scale s an d fossilize d separatel y d o no t have th e 
massive open-campanulat e dis c a s i n Lidgettonia africana (Thomas, 1958). Eac h appears to b e 
a whor l (o r whorls) o f smal l seed s o n a  centra l axis , surrounde d by a whorl of bracts. Th e 
cupule i n eac h scal e i s attache d a t th e junctio n o f th e scal e an d the lamina l section . I t i s 
sessile an d solitary . 

Plate 12 , Figur e 2  show s th e impressio n o f a  cupule a t th e junctio n o f scal e 
and lamina l part . 

In Plat e 13 , Figur e 1 , th e ape x o f a  lea f o f Glossopteri s angustifoli a i s see n a t 
(1); th e midri b persisting t o th e ape x i s a characteristic o f the species. A t (2 ) is a  fragment o f 
a cupule . 

In Plat e 13 , Figur e 2  a  pair of small leave s (1 ) has venatio n half-wa y between th e 
gangamopteroid typ e an d th e typ e i n youn g leave s o f Glossopteri s angustifolia . A  smalle r 
pair (2 ) ha s entirel y gangamopteroi d venation . Th e complet e lea f i n the secon d pai r has it s 
tip modifie d i n texture , resemblin g a  scal e i n continuit y wit h th e lamina . Th e smalle r pair 
is evidentl y relate d t o th e larger , an d th e larger , thoug h mor e flims y i n appearance , i s 
related t o th e les s modifie d lea f illustrate d i n Plat e 10 , Figur e 2 . 

Selected Bibliograph y for Fertil e Glossopteri s Materia l 

HA MS HAW THOMAS , H. , 195 2 -  A  Glossopteri s wit h whorle d leaves . Palaeobotanist , 
1, 43 5 -  438 . 

HA MS HAW THOMAS , H. , 195 8 -  Lidgettonia , a  ne w typ e o f fertil e Glossopteris . 
Bull.Brit.Mus.(nat.Hist.) Geol.3,5 . 
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(naLHisk) Geol., 3,4 . 

P L U M S T E A D , E . P . , 195 6 -  O n Ottokaria . th e fructificatio n o f Gangamopteris . 
Trans.geol.SocS.Afr.. 59,211-236. 

P L U M S T E A D , E . P . , 1958a - Furthe r fructification s o f th e Glossopterida e an d a 
provisional classificatio n base d o n them . Trans . 
geol.Soc.S.Afr.. 61 , 51-75 . 

P L U M S T E A D , E . P . , 1958b - Th e habi t o f growt h o f Glossopteridae . Trans.geol . 
SoCjS.Afr., 61 , 81-96 . 

W A L K O M , A . B . , 192 2 -  Palaeozoi c flora s o f QueenslandJ . Flor a o f th e 
Lower an d Uppe r Bowe n Series. Publ.geol.Surv.Qld . 
270. 

W A L K O M , A . B . , 192 8 -  Note s o n som e addition s t o th e Glossopteri s flor a 

in N.S.W , Proc.Linn.Soc.N.S.W.,53(5) , 555-564 . 

TEVIOT FORMATIO N 

MC697F 

Locality: Stockto n 1-mil e area , 1  mile east-south-eas t o f Redcliff e Val e Homestead . 

Collector: A . R . Jensen. 

In thes e specimens , ver y larg e number s of plant fragments ar e jumble d together, 
lying i n al l planes . Indeterminat e woo d an d ste m impression s an d casts , sculpture d 
fern stems , possibl e fragmenta l smal l cones , etc . ar e present , 

The onl y determinate fossil s ar e well preserved pinnules o f Dicroidium , mostl y 
D . feistmantel i (Johns ) Gotha n (Plat e 14 , Figur e 1) , and a few o f D.odontopteroides (Morris ) 
Gothan (Plat e 14 , Figur e 2). 

Pinnules o f this sor t wer e originall y referred t o Thinnfeldi a but Townrow (1957 ) 
has separate d severa l natura l groups. 

Dicroidium feistmantel i an d D . odontopteroide s ar e regarde d a s typicall y Middl e Triassi c 
forms. The y becom e increasingl y rar e upward s int o Rhaeti c strat a an d differ i n cuticl e an d 
other feature s fro m Thinnfeldia , which i s a  younger genus . 

Age o f specimens : Triassic . 

Reference an d selected bibliograph y for MC/697 F 

TOWNROW, J .A. , 195 7 -  O n Dicroidium, probably a  pteridospermous leaf , an d 
other leave s no w remove d fro m th e genus . Trans . 
geol.SocS.Air.,60,21-56. 
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W A L K O M , A . B ., 1925 - Fossil plant s fro m th e Narrabee n stage o f th e Hawk -
esbury Series . Proc.Linn.Soc.N.S.W. . 50,(3) , 214-224. 

W A L K O M , A.B, 1915 -  Mesozoi c flora s o f Queensland . Pt.I . Flora s o f th e 
Ipswich an d Walloon Series. Publ.geol.Surv.QId , 257. 

D U T O I T , A . L , 1927 -  Th e fossi l flor a o f th e Uppe r Karro o beds . Ann.S . 
Afr.Mus.22, 19-420 . 

JONES, O .A . and 
DE JERSEY , N.J. , 

1947 -  Th e flor a o f th e Ipswic h coa l measures : morpholog y 
and floral succession . Pap.Univ.Ql d Dep.Geol.,3,1-88 . 

SUTTOR FORMATIO N 

MC222Fa 

Locality: Newland s 1-mil e area , 3  3 ^ mile s west-south-wes t o f Byerwe n Homestead . 

Collector: A . R . Jensen. 

A fragmen t o f dicotyledonou s lea f i s illustrate d i n Plat e 15 , Figur e 1 . 

Age o f specimen : Tertiar y o r younger . 
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Plate 1 

Fig. 1 . Psilophytites sp. 

Fig. 2 . Lepidostrobus. 



Fig. 1 . Protolepidodendron yalwalense Walk. , surfac e impressio n of stem. 

Fig. 2 . Protolepidodendron yalwalense Walk. , impressio n of slightly decorticated stem. 



Plate 3 

Fig. 1 . Protolepidodendron lineare Walk. , slightl y decorticated stem. 

Fig. 2 . Glossopteris angustifolia Brong. , wit h scale leaves. 



Plate 4 

Fig. 1 . Densel y crowded rootlets , XI . 

Fig. 2 . Phyllotheca australis Brong. stem , and Sphenopteris lobifolia Morr. , fer n frond . 



Plate 5 

Fig. 1 . Phyllotheca australis Brong. , stem . 

Fig. 2 . Phyllotheca australis Brong. , lea f sheath. 



Fig. 1 . Samaropsis sp.? , large seed , 2 cm.x 1. 5 cm . 

Fig. 2 . Vertebraria indica Royle . 



Plate 7 

Fig. 1 . 1— Glossopteris angustifolia Brong. 
2—Glossopteris browniana. 

3, 4—Scal e leaves . 

Fig. 2 . 1—Cordat e scale o f Lidgettonia australis. 
2— Scale showin g attachmen t o f fructification . 
3—Base o f lea f o f G. angustifolia. 
4 — Sterile scale . 
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Plate 8 

Fig. I . 1—Branchin g filament . 
2, 3—Scal e leaves of L. australis. 

4—Pointed scale. 

Fig. 2 . 1—Scal e leaf , Lidgettonia. 
2—I arg e lea f o f G. angustifolia. 
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Plate 9 

Fig. 1 . Triangula r scal e o f L. australis typ e attache d t o foliose orga n with 
Gangamopteris venation . 

Fig. 2 . Folios e orga n wit h ?  sporangia Dictyopteridium sporiferum. 



Plate 10 

Fig. 1 . 1—Scal e o f L. australis typ e attache d t o short , broad , two-lobe d folios e section , 
" mola r with doubl e root ". 

2—Glossopteris angustifolia. 
3—G. indica. 

Fig. 2 . 1—Gangamopteroi d Glossopteris angustifolia. 
2—" Dictyopteridium sporiferum ". 
3—Scale of L. australis type. 
4—Detached cupule . 



Plate 11 



Fig. 1 . Lidgettonia australis. 
1—Scale attache d t o folios e sectio n wit h 2-lobe d bas e (ringed) . 
2—Scale lea f wit h cupul e (ringed) . 
3—Scale wit h cupul e (ringed) . 
4—Detached cupule s (ringed) . 

Fig. 2 . Cupul e (ringed ) a t junction o f scal e an d laminal part . 



Plate 13 

Fig. 1 . 1—Ape x of leaf o f G. angustifolia. 
2—Fragment o f a cupule. 

Fig. 2 . 1—Leave s wit h venatio n betwee n gangamopteroi d typ e an d type o f youn g leave s o f 
Glossopteris angustifolia. 

2—Leaves wit h gangamopteroi d venation, on e with scale-lik e tip . 



Fig. 1 . Dicroidium feistmanteli (Johns ) Gothan . 

Fig. 2 . Dicroidium odontopteroides (Morr . ) Gothan . 



Plate 15 

Fig. 1 . Dicotyledonou s leaf . 



PLATE N o 4 

MEASURED SECTIONS IN THE UPPER BOWEN COAL MEASURES 

R J 1 SCAL E I  INCH = 50 FEET 

R J 7 SCALE I  INCH= 100 FEET 
M e a s u r e d g b o u t I  mi l e s o u t h o f W e e t a l a b a h H o m e s t e a d 

In u p p e r p o r t o f C o a l M e a s u r e s , e x a c t s t r a t i g r a p h i c 

pos i t ion u n c e r t a i n 
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No outcrop . 

Thin t o mediu m bedded , brow n t o khaki , f i n e t o mediu m g r a i n e d greywacke . 

C l o s e l y j o i n t e d , brow n s i l t s t o n e . 
P o o r l y sorted ' mediu m t o th i c k bedded , brow n g r e y w a c k e , .wit h rounde d pebble s 
In termedia te i n t r u s i v e s i l l . 

P o o r l y s o r t e d , mediu m t o thic k b e d d e d , brow n greywatcke , w i t h rounde d pebble s 
In termedia te i n t r u s i v e . 
Thin bedded , c l o s e l y j o i n t e d , brow n s i l t s t o n e . 

t=r en 

h 240 0 

h 230 0 

No outcrop . h 2 2 0 0 

h 210 0 

Poor ly s o r t e d greywacke , mediu m t o coars e g r a i n e d an d mediu m t o th ic k bedde d 
showing curren t "bedding . Roc k fragment s u p t o s i x inches . 

h 200 0 

In termedia te i n t r u s i v e s i l l . 

Thick t e d d e d , brown , w e l l sor te d greywacke ; a n g u l a r fragments . Curren t bedded . 

No o u t c r o p . 
Brown mediu m g r a i n e d p e b b l e conglomerate . 
No o u t c r o p . 

Brown, th i c k bedded , p o o r l y outcroppin g greywacke . 
No o u t c r o p . 

In termedia te i n t r u s i v e . 

Thin bedde d s i l t s t o n e an d carbonaceou s s i l t s t o n e . 
P o o r l y outcroppin g s o f t brow n greywacke . 

T h i n l y bedded , c l o s e l y j o i n t e d , s o f t "brow n an d gre y s i l t s t o n e whic h i s 
c a l c a r e o u s i n par t an d conta in s som e c o a r s e r lenBe s o f greywack e u p t o on e 
f o o t th i ck . 

h 180 0 

h 170 0 

U 1600 

No outcrop . 

Coarse t o mediu m g r a i n e d intermediat e s i l l . 

Thin in terbedde d c l o s e l y j o i n t e d s i l t s t o n e an d w h i t e f i n e l y laminate d cher t 
c o n t a i n i n g f o s s i l l e a v e s . 

Medium t o th i n bedded , f i n e t o mediu m g r a i n e d greywack e w i t h angula r g r a i n s 
and wi t h l ense s o f c l o s e l y j o i n t e d brow n s i l t s t o n e , t u f f a c e o u s . 

Brown, mediu m bedded , c l o s e l y j o i n t e d s i l t s t o n e , writ h f o s s i l l e a v e s . 
Intermediate i n t r u s i v e s i l l . 
Grey w h i t e , har d cher t ban d wi t h f o s s i l l e a v e s . 
Medium g r a i n e d brow n greywacke . 

P o o r l y outcroppin g brow n an d gre y s i l t s t o n e . 

Pine p e b b l e conglomerat e -  angula r g r a i n s . 

Current b e d d e d , mediu m b e d d e d , mediu m t o c o a r s e g r a i n e d greywack e wi t h a n g u l a r 
to su b a n g u l a r g r a i n s . S l i g h t l y c a l c a r e o u s . 

C o a r s e - g r a i n e d intermediat e i n t r u s i v e . 

T h i n l y bedde d gre y an d b l u e s i l t s t o n e w i t h f o s s i l wood . 
Brown, p o o r l y s o r t e d greywacke ; mediu m t o f i n e g r a i n e d ; t h i c k "bedded . 

A l t e r n a t e hand s o f gre y cher t an d f i n e g r a i n e d brew n greywack e s i l t a t o n e . Th e 
chert I S t h i n l y laminated , r i p p l e marked , an d conta in s f o s s i l l e a v e s . 
Brown, bande d intermediat e B I L L . 
P ine g r a i n e d b l u e - g r e y , c l o s e l y Jointe d f i n e l y l a m i n a t e d s i l t s t o n e , t u f f a c e o u s , 
contains f o s s i l stump s r e p l a c e d b y s i l i c a . 
No outcrop . 

Grey a c i d f l o w o r i n t r u s i v e . 
Thick b e d d e d , f i n e t o mediu m g r a i n e d c l o s e l y Jointe d greywack e wi t h f o e e i l 
wood. 
L i g h t brown , coars e f r i a b l e s i l t s t o n e . 
Medium g r a i n e d an d mediu m b e d d e d , l i g h t brown , micaceous , q u a r t z greywscke . 
No outcrop . 
Medium g r a i n e d an d mediu m bedded , l i g h t brown , micaceous , q u a r t z greywacke . 
Very weathere d intermediat e i n t r u s i v e s i l l . 
Medium t o t h i c k bedde d l i g h t brown , quart z greywacke . 
Intermediate s i l l . 

L i g h t brown , p o o r l y bedded , q u a r t z greywacke , m a t r i x abundant . 

No outcrop . 

RJ3 SCAL E I  INC H = 10 0 FEET 
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Dark micaceou s s i l t s t o n e . 

Medium g r a i n e d , p o o r l y s o r t e d , g r e y greywack e w i t h l i t t l e matr ix . 

Th in bedded , brow n s i l t s t o n e , w i t h pod s o f b l u e e r e y f i n e g r a i n e d c a l c l l u t i t e . 

Thin bedded , gre y brown , micaceou s s i l t s t o n e . 

A c i d s i l l . 
Medium g r a i n e d p o o r l y s o r t e d , a n g u l a r g r a i n e d q u a r t z greywacke . 
Thin an d mediu m bedded , gre y an d b l a c k s h a l e s , s o f t , t h i n l y laminated . 

S r e y , t h i n l y laminate d th ic k bedded , greywacke . 

Th in t o mediu m b e d d e d , c l o s e l y Jo in ted , gre y brow n s i l t s t o n e . 

Intermediate s i l l . 
B lack indurate d s h a l e w i t h p l a n t fragments . 
Medium bedded , g r e y / g r e e n w e l l s o r t e d greywacke , mino r s i l t b a n d s . 

Thin bedde d brow n an d b l a c k s i l t s t o n e , micaceou s an d c l o s e l y Jo in ted . 
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Intermediate I n t r u s i v e . 

Th in bedded , f i n e l y laminate d c h e r t . 

In termedia te i n t r u s i v e . 

Thin bedded , s o f t brow n s i l t s t o n e wi t h f o s s i l p l a n t s , 
f i n e l y laminate d c h e r t . C l o s e l y j o i n t e d . 

In termedia te i n t r u s i v e s i l l . 

Some th i n bed s o f wh i t e 

h 20 0 

T h i n l y b e d d e d , mediu m t o coars e g r a i n e d , w e l l sorte d greywacke . 

Medium g r a i n e d cobbl e conglomerate , c o b b l e s u p t o k i n s . Mass iv e o r 
very th i c k bedded . 

3 0 ° E ^ . — _ L 

MC 24 7 P(a ) 

250 

h 15 0 
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Cross b e d d e d , l e n s i n g , wh i t e an d g r e y - g r e e n , f i n e t o coars e g r a i n e d , w e l l s o r t e d 
and bedde d greywack e w i t h l e n s e s o f har d greywack e u p t o 6  f t thic k an d 1 5 f t 
long . Som e th i n pebbl e conglomerat e bands . Som e th i n l e n s e s o f brow n f i n e g r a i n e d 
greywacke, t o k in s t h i c k . Som e f o s s i l wood . 

Very l i t t l e outcrop . Som e weathere d carbonaceou s s h a l e an d s i l t s t o n e expose d i n 
creek bank . 

Current b e d d e d , l e n s i n g , wh i t e an d g r e y - g r e e n , f i n e t o coars e g r a i n e d , w e l l 
sor t ed an d bedde d greywacke . Lense s o f har d greywack e u p t o 6  f t th ic k an d 
15 f t l o n g . Som a t h i n l ense s o f f i n e brow n greywack e u p t o k in s t h i c k . 

Thin t o mediu m bedded , f i n e t o mediu m g r a i n e d greywacke , curren t bedde d i n 
p l a c e s , in terbedde d wi t h dar k b l u e s i l t s t o n e an d carbonaceou s s h a l e . 

A<rid s i l l . 
T h i n l y in terbedde d s i l t s t o n e an d carbonaceou s s h a l e . 

T r a n e g r e s s i v e a c i d s i l l . 

STRATIGRAPHIC POSITION S 
OF MEASURE D SECTIONS 

SCALE I  INCH =  50 0 FEE T 
fop o f Uppe r Bowe n Coa l Measure s 

Coal w i t h y e l l o w sulphu r s t a i n i n g a t h i n l y Interbedde d w i t h carbonaceou s s h a l e 
and gre y s i l t s t o n e . 

T h i n l y in terbedde d carbonaceou s s h a l e , s i l t s t o n e an d mino r f i n e q u a r t z 
greywacke, quart z sandston e an d c o a l . 

1 - 1 0 5 0 0 

H o o o o 

No outcrop . 
h 9 5 0 0 

h- 9 0 0 0 

Brown, c l o s e l y j o i n t e d , p o o r l y bedde d s i l t s t o n e , w i t h som e mediu m bed s o f l e s s 
j o i n t e d s i l t s t o n e , u p t o 1  f t th i ck . 

h 8 5 0 0 
No outcrop . 

Th in t o mediu m bedded , l i g h t brow n s i l t s t o n e an d ver y f i n e greywacke , f r i a b l e 

and e a s i l y weathered , p o o r l y s o r t e d i n p l a c e s . | / Q Q 

RJ8 SCALE I  INCH = 100 FEET 

Cobble conglomerate , rounde d cobble s u p t o 3  i n s , f r i a b l e brow n matr ix . 

h 160 0 r H 2 ^ 

MC 140 9 P 

h 150 0 

h 140 0 

h 130 0 

No outcrop . 

h 120 0 

h ioo o 
Thin b e d d e d , s o f t gre y an d brown , p o o r l y s o r t e d s i l t s t o n e . 

H a r d , w e l l s o r t e d greywacke , th i c k bedded , i n . p l a c e s f i n e l y laminated . 

Very s o f t b l a c k s i l t s t o n e s , weathe r w h i t e . Calcareou s i n p a r t . 

H a r d , mediu m t o th ic k bedded , brow n greywacke , poor l y s o r t e d w i t h rounde d 
p e b b l e s , som e sha le y m a t e r i a l , f o s s i l woo d fragments . 

No outcrop . 

Intermediate i n t r u s i v e s i l l . 

S o f t , e a s i l y weathere d whi t e an d gre y ca l careou s s i l t a t o n e wit h mino r bed s o f 
c h e r t , greywacke , an d s h a l e ; c l o s e l y j o i n t e d . 

H a r d , t h i c k t o mediu m b e d d e d , brow n greywacke , p o o r l y s o r t e d w i t h rounde d 
p e b b l e s , som e ehale y m a t e r i a l , f o s s i l woo d fragments . 

No outcrop . 

Measured 2  mile s sout h wes t o f Blenhei m Hs. h- 800 0 
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9 0 0 
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h 7 0 0 

600 

18° 

500 

MC 140 3 P 
15° 

h 4 0 0 

h 30 0 

h 20 0 

h 10 0 

2 0 ° 

! I  \  Khak i greywacke . Mediu m t o thic k bedded . 

No outcrop . 

Coarse g r a i n e d , p o o r l y s o r t e d greywacke , h a r d , mediu m t o th i c k bedded , c u r r e n t 
bedded. P e b b l e band s w i t h p e b b l e s u p t o i i n s . 

No o u t c r o p . 
h 5 5 0 0 

I n t r u s i o n . 

No outcrop . 

C u r r e n t bedde d mediu m t o f i n e g r a i n e d , brown , mediu m bedde d greywacke , som e 
brewn s i l t s t o n e . 

No outcrop • 

Current bedded , mediu m t o f i n e g r a i n e d trown , mediu m bedde d greywacke . 

No outcrop . 

P o o r l y sor t e d greywack e w i t h som e pebb l e bands . 

No outcrop . 

Extremely tough , mediu m g r a i n e d , g r e y greywacke . 
P e b b l e conglomerat e w i t h p e b b l e s u p t o 1  i n . 

No o u t c r o p . 

, B l a c k f r i a b l e s i l t s t o n e . 
• i-••—J Mediu m t o th ic k bedde d greywacke . 

I n t e r m e d i a t e i n t r u s i v e . 

No outcrop . 
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CO 

Boee o f Uppe r Bowe n Coa l Measure s 

H a r d , mediu m t o t h i c k bedde d greywacke . 

C o a r s e , har d Intermediat e i n t r u s i o n . 

REFERENCE 

Chert" 

Z T = Sheare d an d s l i g h t l y i n d u r a t e d blacir , t h i n bedde d sha l e 

-"^•'•^-h QuartzgreywacAe /x-.K-vTVyiq fi^rteous intrusion 

Si/Mo, 

f Fine groined 

m Medium groinsc/ 

one 

0-0 0  0  0 
° o ° o ° 0  o o V o  o „ 

Base o f Uppe r Bowe n 

Ca/careoc/s sifts/one 

Cong/o/nerafe 
Coal 

Sha/e 

Thin bedded 0-4-4inches c  Coarse groined 

tzz Medium bedded 4-/2 inches 15' Dip ofs/ra/a 

3 Tihick bedded h?-40inches MCW03 P Pe/ro/og/ca/'specimen numher 

L \J Vkri/ thick bedded >40inc//es mU03 F Fossd specimen nusnier 
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M E A S U R E D S E C T I O N S I N T H E M I D D L E B O W E N B E D S 

PLATE 3 
S T O C K T O N I - M I L E A R E A M T C O O L O N 1 : 2 5 0 0 0 0 A R E A 

S E C T I O N E M I 

1500' 

2 MILES NORTH-WEST OF BLENHEIM HOMESTEA D 
No Outcrop 

[- 1400 

Pt.804 

MC802JP 
MC802 P 

1300 

h 1200 ' 

V i  ioo' 

U IOOO' 
88° 

MC902 IF 

h 900 

85° 
pr™-= 

800' 

700 

88° 

85° 

600' 

88° 

500' 

88° 

400 

MC8020F 

300' 

200' 

100' 

90° 

86° 

89° 

86° 

0' MC802AF 
Pt802 

^ 1 

0*0 o  ° 

en to 
V 

Dark g r e y - b l u e micaceoiu a s i l t a t o n e , gradin g i n t o f i n e greywack e w i t h som a 
1 f t th ic k ted s o f hardene d b l u e , mediu m graine d micaceou s greywacke . 
Thick bed s o f s i l t s t o n e ar e ver y c l o s e l y j c i n t e d . Fragmenta l c r i n o i d 
remains commo n i n p l a c e s . 

Outcrop poor . 

U.-J (3 Ver y f o s s i l i f e r o u s l e n a o f har d c a l c a r e o u s dar k g r e y - b l u e micaceou s 
s i l t s t o n e . 

Dark g r e y - b l u e micaceou s s i l t s t o n e w i t h f o s s i l s i n p l a c e s , g r a d i n g in t o 
f i n e t o mediu m g r a i n e d micaceou s greywack e wit h s c a t t e r e d smal l p e b b l e s 
i n p l a c e s . 

3 

to 

Dark g r e y - b l u e micaceou s greywack e wi t h rounde d t o sub-rounde d p e b b l e s 
and c o b b l e s . 
2 f t th ic k l en s o f f o s s i l i f e r o u s ca lcareou s quart z greywacke . 

Dark g r e y - b l u e mediu m t o ver y f i n e g r a i n e d micaceou s greywack e g r a d i n g 
in to micaceou s s i l t s t o n e . 

(J 1  f t thic k l en s o f f o s a i l i f e r o u s , brew n ca lcareou s quart z greywacke . 

Dark g r e y - b l u e micaceou s greywacke , mediu m t o ver y f i n e g r a i n e d , g r a d i n g 
in to micaceou s s i l t s t o n e . 

Very poo r outcro p o f micaceou s greywack e an d s i l t s t o n e . 

Red f l e c k e d , dar k g r e y - b l u e micaceou s greywacke ; mediu m t o f i n e g r a i n e d 
and grad in g i n t o micaceous - s i l t s t o n e . 

Very c lo s e j o i n t i n g i n p l a c e s . 

to „ 
— Q 

Dark g r e y - b l u e micaceou s greywack e an d s i l t a t o n e, f o s s i l i f e r o u s a t th e 
base an d conta in ing f o s s i l i f e r o u s , brown , ca l careou s quart z greywack e 
lenseB u p to 6  in s t h i c k . 

Dark g r e y - b l u e , r e d f l e c k e d micaceou s greywacke , mediu m t o f i n e g r a i n e d , 
g r a d i n g in t o s i l t s t o n e . 

to 

• 
to 

Some c a l c i t e a lon g j o i n t p l a n e s . 

Green f i n e g r a i n e d a c i d s i l t . 

Dark g r e y - b l u e micaceoui s greywacke , mainl y mediu m t o f i n e g r a i n e d , som e 
beds an d lenses o f coans e g r a i n e d greywack e an d som e l e n s e s , t o 6  in s 
t h i c k o f brow n calcareoiu s q u a r t z greywacke . 

Interbedded h a r d , l i g h t c o l o u r e d , mediu m gra ine d q u a r t z greywack e and 
c o a r s e , f r i a b l e quart z greywack e w i t h pebbl a conglomerat e b a n d s , som e 
lenses 2  t o 6  in s t h i c k , o f h a r d brow n ca lcareou s quart z greywacke . 

Dark g r e y - b l u e , mediu m t o coars e g r a i n e d mlcaceou e greywack e w i t h 1  f t 
to 2  f t th ic k bed s o f v e r y coars e greywack e c o n t a i n i n g s c a t t e r e d rounde d 
p e b b l e s an d some p e b b l e conglomerat e bands . L ense s t o 6  in s t h i c k o f 
f o s s i l i f e r o u s , h a r d brow n c a l c a r e o u s quart z greywacke . 

B a s a l 3  f t mediu m g r a i n e d q u a r t z sandston e t i t h f o s s i l i f e r o u s , har d 
brown, ca l careou s q u a r t z greywack e i n th i n band s an d l e n s e s . 

No Outcrop 

800' 
S E C T I O N R J 4 

MC292 Pb 
700' 

MC292FQ 
MC292PO 
Pt.292 
MC293 Pa 

600' 

500 

U 400 ' 

MC293Pb 

300 

V 20 0 

Y 10 0 MC293Pc,d,o 

MC293Fd b -

0' Pt  1416 

m-

to 

Cairn 
No Outcrop 

BLENHEIM CREE K 

Grey-whi te quart z s a 

S E C T I O N R J 5 

Grey t o b l a c k micaceou s s i l t s t o n e showin g scavenge r a c t i o n , f o s s i l s a t 
b a s e . 

Micaceous , brow n an d white s i l t s t o n e , s l i g h t l y c a l c a r e o u s . 

W e l l s o r t e d , gre y t o dar k g r e y - g r e e n micaceou s quart z sandstone . 

1 f t th ic k a c i d s i l l . 
W e l l s o r t e d , gre y t o dar k g r e y - g r e e n micaceou s q u a r t z sandstone . 

. Brow n an d g r e y, c l o s e l y j o i n t e d , micaceou s s i l t s t o n e . 

8 f t thic k a c i d s i l l . 

Grey , c l o s e l y j o i n t e d micaceou s s i l t s t o n e . 

2 f t th ic k a c i d s i l l . 

' Gre y micaceou s s i l t s t o n e mainl y t h i n l y bedded , som e ver y thic k b e d s . 

B l u e , c a l c a r e o u s , r i c h l y f o s s i l i f e r o u s f i n e g r a i n e d micaceou s s i l t s t o n e , 
p o o r l y sor te d nea r th e b a s e . I n p l a c e s grade s i n t o micaceou s greywack e 
w i th s c a t t e r e d p e b b l e s , cobb le s an d bou ldera u p t o 1 2 ins . 

r 600 ' 2 MILES NORTH-EAST OF TURRAWALLA HOMESTEA D 

500' 

•m-

400 MC669 Fa 

300' 

200 

h 100' 

::-:-f;;: 

•riV •.> 
'i *  i '  r 

m. 

m • 

P o o r l y s o r t e d q u a r t z s a n d s t o n e , i n p l a c e s c o a r s e - g r a i n e d w i t h p e b b l e s a nd 
c o b b l e s u p to 3  i n s , i n o t h e r p l a c e s , f i n e g r a i n e d m i c a c e o u s a nd 
f o B S l l i f e r o u s . 

Jo. F o s s i l i f e r o u s s i l t s t o n e w i t h l e n s e s o f mediu m g r a i n e d quart z Bandstone , 
f o s s i l woo d i n p l a c e s . 

White quart z sandstone . 

In terbedded coars e quartz , sandston e an d s i l t s t o n e . 

'White t o brown , quart z sandstone . 

C o a r s e whit e micaceou s s i l t s t o n e . 

W e l l sor t e d quart z sandston e wi t h f o s s i l woo d i n p l a c e s 

• C l o s e l y j o i n t e d g r e y micaceou s s i l t s t o n e wit h s c a t t e r e d quart z g r a i n s . 

ESTIMATED COMPLET E SECTION S THROUG H TH E MIDDLE BOWE N BED S SHOWIN G 

THE VARIATION S I N THICKNES S O F THE UNI T ALON G STRIK E TH E RELATIONSHIP S 

OF TH E MEASURED SECTIONS , AN O TH E LOCATION S O F MAI N FOSSI L COLLECTION S 
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400 

37° 
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MC434F 
Pt.484 

100' 

31° 

Pt. 1205 

mm 

Quartz greywack e w i t h h a r d f o s s i l i f e r o u s ca l careou s gjuart z greywack e interbeds . 
"""Abundant f o e s i l a nea r t o p inc lud e p e c t i n l d s , Au los te f f e s . 

•—~2 Poo r outcrop - F r i a b l e q u a r t z greywacke . 

T - " Har d c a l c a r e o u s quart z greywack e w i t h f r i a b l e q u a r t z greywack e i n t e r b e d s . 
TO Rar e f o s s i l s . 

300' ^  MILE SOUTH-EAST OF DC I, ALONG STRIK E 
No Outcrop 

<3 
Pt.887 

4Cfy 
200' MC485CF-I 

-^•y ~~i^ 

MC485BF-

h 100' 
MC485AF-

L 0 ' Pi  1206 

31° 

2 9 ° V < l l p y = 

<3 

Very numerous , r i c h l y foBs i l i f e rous , t h i n t o 2  f t th ic k bed s an d lenses o f 
c a l c a r e o u s qua*t z greywacke , i n t e r s p e r s e d wit h f r i a b l e f o s s i l i f e r o u s quart z 
greywacke. 

q. P o o r l y exposed , s e m l - f r i a b i s quart s greywacke , f o s s i l i f e r o u s i n p l a c e s , w i t h 
« bed s an d l e n s es o f medium-hard , c a l c a r e o u s quart s greywack e wi t h abundan t 

f o s s i l s , most l y w e a t h e r i n g ou t a s f e r r u g i n o u s cas t s an d s t e l n k e r n s . 

~r""" 3 e m i - f r i a b l e q u a r t 2 greywack e w i t h har d ca l careou s q u a r t z greywack e interbed s 
TO t o 3  f t t h i c k ; numerou s f o s s i l s i n p l a c e s . 

Medium h a r d , mediu m t o ver y coars e g r a i n e d quart z greywack e w i t h s c a t t e r e d 
smal l p e b b l e s . Som e cros s bedding . Outcro p i s i r o n s t a i n e d an d s u p e r f i c i a l l y 
s i l i c i f i e d . 

Poor outcrop . G r e y , s e m i - f r i a b l e q u a r t z greywack e iwit h man y har d bed s and 
l enses o f ca lcareou s q u a r t z greywacke . Coars e san d s i z e m a t e r i a l i s mor e 
prominent tha n be low . 

R E F E R E N C E 

Grey s e m i - f r i a b l e q u a r t z greywack e w i t h bed s o f medium-har d mediu m g r a i n e d 
q u a r t z greywacke . Man y ca lcareou s bed s a n d - l e n s e s , an d some zones, 3  f t 
th i ck o f ca lcareou s n o d u l e s . 

o <?a  o  oq 
o o  O O O o 

Concea led . 

s 1  ^ N 

Siitstone 

Greywacke 

Quartz greywacke 

Quartz sandstone 

Calcareous rock 

Conglomerate 

Igneous Intrusion 

• Quart z greywack e w i t h mino r calcareou s bed s an d l e n s e s . 

= 3 e m l f r i a b l e , gre y t o dar k gre y rough l y laminate d q u a r t z greywack e and 
c o a r B e s i l t s t o n e . 

(5 P o s a l l i f e r o u s , ca l careou s quart z greywack e w i t h e p l r i f e r i d s , e t c . 

Orey g r e e n , s e m i - f r l a b l e quart z greywacke . Beddin g c o n s i s t s o f ver y roug h 
laminat ions wi t h i r r e g u l a r s t reak s o f carbonaceou s ain d s l l t y m a t e r i a l . Man y 
th in ca l careou s bed s an d zones t o 3  f t th i c k o f c a l c a r e o u s nodule s w i t h 
r a r e f o s s i l s . 

MC293 Pa Penological specimen 

MC802AF Fossil collection 

<s Marine fossil locality 
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n ^ " Jointed 

GRAIN SIZ E 
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-g LOCATIO N OF MEASURED SECTIONS AND ESTIMATED SECTIONS AN D MAJOR GEOLOGICAL BOUNDARIE S 
o 

? 
21° 00' 

21° 15 ' 

SCALE |": 4 MILES APPROX . 

M T C O O L O N 1 : 2 5 0 0 0 0 A R E A 

I - mile areas 

Mt Harry Marsh Newlands xv Stockton i\w 

Mt Coolon Verbena Hi 1 la long 

Logan Cree k Eaglef ield Burton Downs 

Lake Sutto r Platypus Creek Annandale 

CAIRNS 

JOWNSVILLE 

BRIS8ANE 

No Outcrop 

Bureau of Mineral Resources, Geology and Geophysics . April 1963 To accompany Report No 1963/64 F 55/7/5 



PLATE 2 

MEASURED SECTIO N 
IN TH E LOWER BOWE N VOLCANIC S 

LOCATION LIZZIE CREEK , STOCKTO N I-MIL E ARE A 

STRATI6RAPHIC POSITION : 

DC 3 
No Outcrop 

P t i z o a 

45° 

N •  N , s 
/ \  / 

S X / N . 

s s n  / 
\ 
/ \  / n 
/ N . / X 
X X X / 
/ n  /  x \ / \ / 
' X '  V 
x / \ ' 
/ S / " X 
s •  X  • 
/ X / X 
n / n y / s / n 
N /  N  / 
/ X / \ 

AfC 423BP 

MC 423 CP 

36° 

Pt 423 

4 0 ° 

MC423P0 

MC423P,?flG 

MC428HP 

/ X  / " V 
x / X / 
• N X X 
X X  ' 
/ X ' X 
X / 

/ N O 
X •  X 

/ N 
X / X / 
' N / N 

X •  N  / 
• N  S N 
X • X / 
• N ^ N 
\ / \ / 
/ N / X 
X / X • 
/ N / N 
N /  N / 
/ N / • N 
X /  X  / 
• X / " X 
X •  N  • 

N S X  / 
• X  / X 
S / X • 
/ N / X 
N / N / 
/ N / N 
X /  N  / 
/ X /  X , 
N ' X • 

N ^ X X 
/ X / X 

Y\/\/\ 
SZSZSZ 

» » ¥ » * » ! 

V V V V V V V 

/ s / V 

V V Y Y v V v y 

V V  V  V  " 1 
y v  v  v  y 

/ y  v  y  y  ' 
y y  y  y  y 

y v  y  y  y 
y y  y  y  y 

* y  y  y  y 
v y  V  ' 

V V  v  V v y  v  ' 
1 y  y  r 

JLJL 

y yy'v y  y vi 
vovovo vov 
y y y y y y * 
a y p y a y o 

vyy 
l y o 

y y V - V V 
YOfOVoY y .y .y .y .y 

)V<v>y<y 
voyovovo 
yy'V-y 
vovov ovc 
>V<v>y<y 

MC4290P-U 
MC429EP x» 
MC429CP-\ 

MC429BP 
Pt429 32 ° 
MC 429AP 

= 3 ? 

to 

r ~ i 
to 

to 

to 

53° 

v > y * y > V ^ 

63° 

- y — v—v 

'I'jjlVyK 

38° = ~ = - ^ r - ^ 

v - t o 

7 <?C?7 

" = 50' APPRO X 

TOP O F SECTION I S ABOUT IIOO ' BELOW 
POSSIBLE UNCONFORMIT Y SEPARATIN G LOWER 
BOWEN VOLCANIC S FRO M OVERLYIN G 
MIDDLE BOWE N MARIN E SEDIMENT S 

P o o r l y expose d a n d e s i t e f l e w s . 

I n t e r b e d d e d b lac k s i l t s t o n e an d ver y f i n e t u f f s , 
f l o w s whic h t r a n s g r e s s beddin g i n p l a c e s . 
Concea led . 

o v e r l a i n b y andes i t e 

A n d e s i t e f l o w s , mainl y mediu m t o coars e g r a i n e d . 

I n t e r b e d d e d b l a c k s i l t s t o n e an d th i n f l e w s . 
Fine t o mediu m g r a i n e d andes i t e f l o w . 
P o o r l y exposed , weathere d b l a c k s i l t s t o n e . 
L e n t i c u l a r f l e w . 
Weathered s i l t s t o n e , wi t h f i n e l y laminate d b lac k s i l t s t o n e a t base . 
P i n k i s h gree n f l e w wi t h c a l c i t e - f H i e d v e s i c l e s . 

Pqor outcro p o f ver y weathere d an d po in ted , t h i n l y laminate d g r e y , 
b l a c k , y e l l c w an d whit e s i l t s t o n e , wi t h 1  f t thic k be d c f mediu m t o 
coarse t u f f a s i n d i c a t e d . , 

Medium t o ccars e g r a i n e d brew n t u f f . 
I n t e r b e d d e d b l a c k s i l t s t o n e an d khak i t u f f . 

In terbedded b lac k s i l t s t o n e , f i n e whi t e t u f f an d mediu m brow n t u f f , 
and l ense s o f agg lomerate , t o 1  f t th i ck . 

G r e e n - b l u e f l e w s , u p t o k f t th ick . 

Black s i l t s t o n e o v e r l a i n b y interbedde d b l a c k s i l t s t o n e an d tu f f . 

Concealed'. 

I n t e r b e d d e d micaceou s ca l careou s greywacke , gree n mudston e wit h 
I n v e r t e b r a t e t r a i l s , an d f i n e g r e e n i s h t u f f . 

Poor outcro p o f in terbedde d b l a c k s i l t s t o n e , grade d whi t e t u f f an d 
medium t o coars e brew n t u f f . 
C a l c a r e o u s f e l d s p a t h i c t u f f . 

In terbedded b l a c k s i l t s t o n e , whit e t u f f showin g grade d beddin g fro m 
ccarse t o f i n e g r a i n , an d dens e whit e v o l c a n i c a s h , wi t h som e 
i n t e r b e d s t o U in s thic k o f mediu m t o coars e brew n t u f f , 

L e n s i n g , mainl y thic k bedded , gree n t u f f wit h fragment s an d s l a b s o f 
hard b l a c k th in -bedde d s i l t s t o n e and /o r v o l c a n i c g l a s s , an d roun d 
h a r d , l imeston e b o u l d e r s , t o 9  in s a c r o s s . 

C o a r s e , dar k gree n t u f f . 

Poor outcro p o f interbedde d b l a c k s i l t s t o n e an d whit e t u f f shewin g 
graded beddin g fro m coars e t o ver y f i n e g r a i n e d , som e bed s o f 
medium t o ccars e t u f f , an d som e b e d s , t o 1  ft , t h i c k , o f dar k gree n 
agg lomerate . 

Lens o f l a p i l l i t u f f , coars e g r a i n e d t o f i n e conglomerat e s i z e . 

Poor outcro p o f in terbedde d agg lomerate , in slum p masse s fro m 1  f t 
to 2  f t t h i c k , mediu m t o coars e g r a i n e d c r y s t a l an d l a p i l l i t u f f , 
In bed s fro m 1 2 in s t o 1 8 i n s , an d som e sequence s t o 2  f t th ic k o f 
t h i n l y in terbedde d b l a c k s i l t s t o n e , whit e f i n e t u f f an d coars e tu f f . 

L a r g e slum p mes s o f coars e g r e e n - b l u e agglomerate , - conta in in g l a r g e 
fragments an d s l a b s o f t h i n l y in terbedde d b l a c k s i l t B t o n e an d f i n e 
white t u f f . 

In terbedded b l a c k s i l t s t o n e an d f i n e whit e t u f f , wi t h som e th i n bed * 
of coars e t u f f . 
P a r t l y slumpe d gree n agglomerat e wit h som e sequence s o f t h i n l y 
interbedded b l a c k s i l t a t o n e an d whit e t u f f . 
In terbedded b l a c k s i l t s t o n e an d whi t e t u f f . 
Lena o f gree n ver y coars e t u f f o r agg lomerate . 
I n t e r t e d d e d , mediu m t o ver y coars e g r a i n e d , har d g r e e n - b l u e t u f f an d 
b l a c k s i l t s t o n e . 
Interbedded b l a c k s i l t s t o n e an d f i n e whit e t u f f , w i t h 1 8 in s t h i c k 
b e d o f coars e l a p i l l i t u f f a t top . 
Interbedded mediu m t o ver y c o a r s e , har d g r e e n - b l u e t u f f an d b l a c k 
s i l t s t o n e . Som e har d roun d c o b b l e s i n t u f f . 
Poor outcro p o f in terbedde d c r y s t a l t u f f an d b l a c k tuf faceou s 
s i l t s t o n e . 
Roughly , mediu m bedded , e x f o l i a t i n g coars e dar k tu f faceou s s i l t s t o n e . 
Hard c r y s t a l t u f f . 
Interbedded b l a c k s i l t s t o n e , whi t e t u f f an d th i n f l e w s . 

C r y s t a l t u f f c o n t a i n i n g fragment s o f b l a c k s i l t a t o n e an d co lour-bande d Biltstone. 

Concealed. 
Black s i l t s t o n e , i n p lace s i n t e r l a m i n a t e d wi t h whi t e t u f f . 
Lens o f c r y s t a l t u f f , c o n t a i n i n g fragment s o f b l a c k s i l t a t o n e . 

B lack s i l t s t o n e , wi t h thi n i n t e r b e d s o f t u f f an d f l e w s . 
Roughly bedded , e x f o l i a t i n g green i sh-brcw n t u f f . 

C l o s e l y pointe d coars e b lac k s i l t s t o n e , c o n t a i n i n g scen e tu f faceou s m a t e r i a l 

a^a som e har d roun d nodules , u p t o 1f t lon g an d 6  in s thick -
*S~~ 2  f t thic k b u f f t o gree n in termediat e f l e w . 

« _ T J 1 ^ * c c e r s e e i l t s t o r . e , tu f faceou s i n p a r t , wit h som e bed s an d l e r s e s c f 
t u f f , an d som e har d roun d n o d u l e s , t o 9  in s a c r o s s . 
1 f t . thic k be d o f c r y s t a l t u f f . 
Concealed. 

i — I C l o s e l y Jo inted , dar k gree n c r y s t a l t u f f c o n t a i n i n g fragment s o f Indurate d 
* b l a c k s i l t s t o n e . 
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