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PREFACE 

The these s abstract s containe d i n tins volume were collecte d an d 
collated b y Messr s Irving and Etheridge when they wer e graduat e student s 
at the Australia n National University ; an d were offere d b y them for 
publication b y the Bureau 0 

The Burea u i s gla d of th e opportunit y to mak e available som e of 
the knowledg e gaine d durin g graduate study , muc h of whic h i s accessibl e 
only i n Universit y libraries . Wit h the compilers , th e Burea u thanks 
Universities fo r thei r co-operatio n i n the project . 



AUSTRALIAN NATIONA L UNIVERSIT Y 

Chatterton, B.D.E . (Ph.D. ) (1969 ) Australia n Nationa l Universit y 

Some aspects o f th e palaeontology , palaeoecolog y an d biostratigraphy of 
the limestone s o f th e Murrumbidge e Group at Taemas , near Yass , Ne w 
South Wales. -  2  vols, Vol . I, vi i +  370 pp., 5 0 text-figures, 3 8 + 7 plates , 
Vol. n , 32 7 pp., 2 3 text-figures, 2 0 plates -  gri d ref. Goulbour n 182683. 

The are a studie d i s a  basin o f Lowe r Devonian t o ?  lower Middl e 
Devonian acid volcanics, shale s an d limestone, situate d abou t 1 5 km south-
west o f Yass , N.S.W . Th e thesis i s primaril y concerne d with the taxonomy, 
ontogeny, an d ecology o f a  brachiopod and trilobite faun a tha t occurs i n 
the uppe r limeston e unit s o f th e Taema s Formation . Section s ar e als o 
included o n palaeoecology, palaeozoogeography , age , an d correlation, an d 
conodont assemblages. I t is conclude d that the ag e o f th e uppe r limestone s 
of th e Taema s Formatio n is probabl y late Emsian , but may be as youn g a s 
early Eifelian ; th e animals live d in and the sediment s wer e lai d down 
under a  shallow subtropica l sea ; th e brachiopo d and trilobite faun a i s 
representative o f par t of a  Tasma n Subprovince o f th e Ol d World Province ; 
the occurrence s o f certai n conodont s i n th e Receptaculite s Limeston e are 
grouped statistically int o associations , whic h are apparentl y representativ e 
of natura l conodon t assemblages; 8  new gener a an d 34 new species o f 
brachiopods are described ; 1  new genus , tw o new subgenera an d ten new 
species o f trilobite s ar e described ; and ontogenies o f mos t o f th e trilobite s 
are describe d from protaspid to holaspid stages . 

Day, R.W . (Ph.D.) (1969 ) Australia n Nationa l Universit y 

Biostratigraphy an d taxonomy of Lowe r Cretaceou s mollusca n fauna s fro m 
the Queenslan d portion o f th e Grea t Artesian Basi n -

Vol. L  Par t I . Biostratigraphi c Studies . 
264 pp. , 3  maps, 3  appendices. 

Vol. II . Part II . Taxonomi c Studies . 
546 pp. , 8  text-figureS o 

Vol. III . 5 9 plates an d explanations . 

Recent geologica l mappin g and concurrent palaeontological studie s hav e 
provided detaile d informatio n o n strati graphic an d geographic range s o f marin e 
Lower Cretaceou s mollusca n specie s i n th e Grea t Artesian Basin . I n Part I, 
Biostratigraphic Studies , th e fauna l sequence i n th e Queenslan d parts o f th e 
Eromanga an d Surat segments o f tha t basin i s documented, , A correlation o f 
Australian marin e Lowe r Cretaceou s formation s utilizin g thi s successio n i s 
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presented. Th e biostratigraphic valu e o f Rom a and Tambo faunas distinguishe d 
by Whitehouse is confirmed . However , hi s interpretatio n o f their ages , 
respectively Aptia n and late Albian , need s modificatio n i n view o f recen t 
ammonite studies . Thes e sugges t tha t the Rom a fauna represent s onl y lat e 
Aptian time, whil e th e Tamb o possibly represent s al l Albia n time. 

In pre-Roma (Neocomian -  earl y Aptian)  faunas a  northern, warmer 
water assemblag e ma y be differentiate d fro m southern , coole r wate r ones . 
Roma and Tambo faunas ar e interprete d a s provincial , temperat e o r coo l 
temperate equivalent s o f Norther n Hemisphere borea l faunas . 

Reconstruction o f Lowe r Cretaceous event s i n the Grea t Artesian Basi n 
from stratigraphica l an d palaeontological dat a shows marin e transgression s 
were initiate d i n Neocomia n -  earl y Aptia n time, an d reached thei r zenit h i n 
the lat e Aptian . Regression i n southern an d eastern area s occurre d in earl y 
Albian time , followe d b y renewed transgressio n ove r a  more limited are a 
later i n the Albian . Sea s apparentl y withdrew from the basi n before th e clos e 
of Albia n time. 

In Part II , Taxonomic Studies, systemati c description s o f 11 5 species , 
comprising on e nautiloid , 3 2 ammonites, 7  belemnites, an d 75 bivalves, ar e 
presented. 

Arndt, N.T . (B.Sc. Hons) (1969 ) Australia n National Universit y 

The igneou s an d metamorphic rock s o f th e Walw a area , N.E . Victoria. 
74 pp. , 1  appendix, 1  map, 1 8 figures, 3 9 plates . 

Lat. 35°55' S t o 36°05'S ; Long . 147°30< E t o 147°40'E . 

Three period s o f metamorphis m are recognize d i n the Walw a Distric t 
of th e northeaster n Victoria n metamorphic belt . Regiona l metamorphis m 
resulted i n the formation o f larg e area s o f cordierite-andalusit e schist s 
and lower-grade metasediments . Th e intrusion o f granite s the n superimpose d 
on these rock s concentri c zone s o f contac t metamorphis m up to the sillimanite -
cordierite grade , an d also cause d som e retrogressiv e metamorphism . A 
third stag e whic h le d to the muscovitizatio n o f th e higher-grad e mineral s 
was probabl y metasomatic i n nature . 

Two granit e type s ar e found . Th e older, a  hornblende granit e containin g 
basic xenoliths , wa s forme d by partial meltin g o f lowe r crusta l material . 
The younger , whic h intrude s an d partially assimilate s th e hornblend e granite , 
contains tw o mica s an d metamorphic minerals , an d was forme d by partial 
melting o f sediment s simila r t o the countr y rocks . 
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The Jemb a rhyolites , a  large bod y of acid volcanics, wer e foun d to 
consist o f man y flows o f welde d ash-flow tuff s affecte d b y passive cauldro n 
subsidence. Severa l leucograniti c pluton s an d possibly a  swarm of porphyrite 
dykes ar e associated wit h th e ash-flow tuffs . 

Measurements o f th e remanen t magnetis m o f th e porphyrite dyke s 
show tha t th e ages o f th e dyke s rang e fro m Lat e Devonia n to as leas t 
Late Carboniferous . 

Cristie, D.M . (B.Sc. Hons ) (1969 ) Australia n National Universit y 

Geology an d geochemistry o f Crow n Reef, Norseman , W.A. , -  5 8 pp., 
2 appendices , 2  maps , 2 6 figures, 1 5 tables, 2 3 plates. 

Lat. 32°10»S ; Long . 121°50'E . 

Two distinc t tectoni c processe s appea r t o have been involved i n th e 
geol gica l developmen t o f th e Norsema n Goldfield. 

First, a  'normal ' tectonic cycl e fro m tholeiiti c volcanism i n a 
sedimentary basi n throug h granophyric intrusion an d granite emplacemen t 
gave ris e respectivel y t o the volcanic-sedimentary sequence , th e aci d 
intrusives, an d the granite s observe d in th e area today . Rocks o f thi s 
cycle hav e Rb/S r age s o f about 2,60 0 m.y . 

Second, a n 'event ' about 2,40 0 m.y Q ag o resulte d i n regiona l 
metamorphism t o lower amphibolit e facies , th e formation of majo r 

reverse-faulted shea r zone s an d the intrusio n o f a  larg e basi c dyke . 

Detailed studies o f th e Crow n Reef an d its wal l rock s sugges t tha t 
mineralization occurre d durin g this even t b y concentration o f mobil e 
components o f th e origina l tholeiite s i n dilatan t part s o f th e reverse -
faulted zones . 

Curtis, L.W . (B.Sc. Hons ) (1969 ) Australia n National Universit y 

Geochemistry o f high-potassiu m rocks , southeaster n Ne w South Wales . 
105 pp. , 3 2 figures, 2 1 tables, 8  plates. 

Lat. 35°15' S t o 35°25'S ; Long . 150°20' E t o 150°30'E . 

A descriptio n o f a  grou p of high-potassiu m rock s fro m the sout h coas t 
of Ne w South Wales i s given ; thei r chemistr y i s typica l o f tha t of th e 
shoshonites. 
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A detailed examinatio n was carrie d out o n the rock s fro m the 
Milton-Termeil district , an d this ha s indicate d tha t rock s o f shoshoniti c 
chemistry ar e characterize d no t only by high-potassium content , bu t als o 
by high content s o f barium , strontium , phosphoru s an d zirconium. Th e 
chemistry o f th e rock s i s distinctiv e an d is possibl y relate d t o a n alkalin e 
undersaturated magma. 

The Milto n Monzonite has a  composition clos e t o tha t proposed by 
Chappell for th e basi c paren t o f th e Moonb i granit e series . 

Davoren, P.J . (B.Sc . Hons ) (1969 ) Australia n National Universit y 

The geolog y o f th e Ta r alga-Bannaby district , Ne w South Wales . 10 3 pp., 
2 maps , 7  figures, 3  tables, 1 4 plates . 

Lat. 34°25 VS t o 34°45'S ; Long . 149°28' E t o 150°00'E . 

Mapping in the Taralg a District ha s show n the presenc e o f a  sequenc e 
of Palaeozoi c rock s commencin g with Uppe r Ordovician deep-water deposit s 
and ending wit h Lambia n sediments mainl y o f deltai c origin . 

The Ordovicia n sequence o f unknown thickness contain s lat e Eastonia n 
graptolites an d underwent deformatio n durin g the Benambra n Orogeny. 
Silurian sedimentatio n bega n during or befor e th e earl y Ludlovia n zone of 
Monograptus nilssoni , th e oldes t part s o f th e sequenc e probabl y being of 
relatively deep-wate r slum p origin. Highe r in the Siluria n succession , ther e 
are blac k graptoliti c shale s followe d b y algal limestones , indicatin g a 
relatively shallow-wate r marin e depositiona l environment . Th e brachiopod 
fauna a t the to p of th e Ludlovia n sequence i s th e sam e a s thos e o f earl y 
late Ludlovia n age i n the Yas s Basin . Th e Bowning Orogeny tightly folde d 
the Uppe r Silurian succession , cause d faulting an d deformation o f mos t of 
the Ordovicia n deposits, an d produced a faulted, probabl y thrust, contac t 
between th e Uppe r Silurian an d Ordovician sequences. 

Early and/o r Middl e Devonia n igneou s activit y produce d both 
pyroclastics an d high-level intrusion s suc h a s th e Bindoo k Porphyry. The 
sedimentary-volcanic sequenc e consist s o f abou t 15 0 m of ash-flo w tuff s 
interbedded with mino r amounts o f conglomerat e an d sandstone. Th e 
Tabberabberan Orogeny produced large ope n folds i n the Lowe r to Middl e 
Devonian sequenc e i n contras t t o the underlying tightl y folde d Ludlovia n 
sediments. 
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A thick successio n o f abou t 2,50 0 m  of first marin e an d then fluviatil e 
and deltaic sediment s wa s deposite d durin g the lat e Devonian . Th e Upper 
Devonian sequenc e o n the western sid e o f the are a mappe d lies o n the 
eastern flan k o f a  large northward-plungin g syncline , presumabl y formed 
during the Carboniferou s Kanimblan Orogeny. The Uppe r Devonian beds t o 
the eas t ar e flat-lying . 

Felton, E.A . (B.Sc. Hons ) (1969 ) Australia n National Universit y 

Geology o f th e Moun t Fair y area , N.S.W . 12 7 ppQ, 3  maps, 6  figures , 
5 diagrams , 4  tables . 

Lat. 35°05 yS t o 35°15'S ; Long . 149 035 JE t o 149°40'E . 

The Moun t Fair y regio n o f Ne w South Wale s comprise s sedimentar y 
and igneous rock s o f Ordovician , Silurian an d Devonian age . Th e Siluria n 
rocks, formerl y though t t o extend ove r a  large area , ar e show n to be 
confined t o a  narrow meridiona l belt . Th e remainder o f th e sedimentar y 
rocks, o f Ordovicia n and Devonian ages , ar e separate d fro m the Siluria n 
strata b y major faults . 

The Ordovicia n rocks ar e intrude d by granites i n the wester n par t of 
the area . Coppe r mineralization occur s alon g shea r zone s i n the Mulloon 
region. 

The Siluria n strat a ar e divide d into two formations an d three member s 
of limestones , arenite s an d shales, whic h together compris e th e Moun t 
Fairy Group . Th e Devonian rocks consis t o f limestone s a t th e base , wit h 
overlying conglomerate s an d terrestrial beds . 

The sediment s o f th e three system s represen t bathyal , shallo w shel f 
and terrestrial sedimentatio n regimes . Th e changes i n sedimentar y 
environment ar e relate d t o tectonism i n the area , i n which four deformatio n 
phases hav e bee n recognized . Th e F2 phase ha s bee n th e mos t intens e an d 
has cause d regiona l slat y cleavag e an d greenschist facie s regiona l metamor -
phism. Thi s phase resulte d fro m strong compressio n from the wes t an d was 
also associate d wit h major , high-angl e revers e fault s whos e thrus t plane s di p 
steeply t o the west . 
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Huleatt, M.B . (B.Sc. Hons) (1969 ) Australia n National University 

The geolog y o f Palaeozoi c sediment s southeas t o f Taralga , N.S.W . 9 6 pp., 
2 maps , 1  section, 2 0 figures, 3  text-figures, 2  tables, 6  plates. 

Lat. 34°25' S t o 34°35'S ; Long . 149°50 !E t o 150°00'E . 

A study o f the stratigraphy , palaeontolog y an d palaeoecology o f th e 
Palaeozoic sediment s southeas t o f Taralga , New South Wales, show s tha t 
Ordovician, Silurian , an d Devonian sediments ar e involved . 

The Ordovicia n sediments consis t o f deep-water sandstones , chert s 
and shales. Th e black shales contai n a late Eastonia n graptolite fauna. 

Deep-water sandstone , cherts , an d shales an d shallower-water shale s 
and limestones characteriz e th e Siluria n sequence. I n this there i s a  facie s 
change from east t o west , wit h the sediments , becomin g more sandy 
towards the west , associate d wit h a  deepening o f the basin . Graptolitic 
faunas ar e als o present an d indicate a  Lat e Silurian age. 

The Uppe r Devonian sediments consis t mainl y of sandstone s an d shales . 
These rang e from shallo w marin e to fluvial i n origin, an d contain a  small 
fauna o n which precise ag e determination s ar e no t as ye t possible . 

Structurally, th e Ordovician and Devonian sequences ar e tightl y 
folded wherea s th e Devonia n sediments di p fairly uniformly to the west . 

Labutis, V . (B.Sc . Hons ) (1969 ) Australia n National Universit y 

The geology o f the Yarrangobill y area, N.S.W . 8 7 pp., 3  maps , 6 figures , 
9 plates . 

Lat. 35°30' S t o 35 o50'S; Long . 148°20* E t o 148 o30'E. 

Sedimentary, volcanic , an d igneous rock s were mappe d in the north -
western par t of the Kosciusk o National Par k between Kiandra and Talbingo. 

The sedimentar y successio n begin s wit h the Ordovician Kiandra Beds 
consisting o f metamorphose d tuffs, chert s an d siltstones, whic h are 
probably unconformably overlain by siltstones an d sandstones o f the 
Tumut Pon d Group, th e Yarrangobill y Limestone and the shales , greywacke s 
and conglomerates o f the Ravin e Beds . Th e Cave Creek and Lower Jounama 
Creek limestone s ar e apparentl y extensions o f the Yarrangobill y belt. A  late 
Wenlockian-early Ludlovia n age i s indicate d for th e Yarrangobill y Limestone 
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and the Tumu t Pond Group from palaeontological evidence . Th e sediment s 
and volcanics o f the Borai g Group (Lowe r Devonian) unconformably overlie 
the Siluria n sequence . Cainozoi c sediments an d basalts complet e the 
succession. 

The Siluria n rock s ar e intrude d by porphyry and the Bogon g Granite 
of probabl e Silurian and Devonian age respectively . Mino r faulting and 
mineralization ar e associate d wit h the igneou s intrusions . 

Folding is probabl y related t o the Bownin g Orogeny, with sligh t 
effects cause d by the Tabberabbera n Orogeny. 

Palaeoecological an d palaeogeographical implications ar e discussed , 
and a broad correlation with other Silurian area s i s effected . 

McKay, W.J . (B.Sc. Hons) (1969 ) Australia n National Universit y 

Metamorphic an d igneous rock s i n the Tallangatt a district, Northeas t 
Victoria. 6 2 pp., 1  appendix, 1  map, 29 figures, 1 8 tables. 

Lat. 36°10' S t o 36°30 fS; Long . 147°00' E t o 147°25'E . 

The Ordovicia n sediments o f the Talangatt a area in Victoria form 
portion o f the Wagg a Trough . They have been subjecte d to at least thre e 
phases o f folding, th e first o f which involved th e formation of tight isoclina l 
folds. Thes e structure s ar e overprinte d by upright, mor e open second-
generation folds , whic h show a  well-developed axial-plan e crenulatio n 
cleavage. Th e relationship betwee n the first- , second - an d third-generation 
structures i s define d i n thin-section b y the occurrenc e o f a  second crenulatio n 
cleavage foliation . 

Extensive regiona l metamorphis m began during the firs t phas e and 
continued unti l afte r th e secon d phase o f deformation . Th e metamorphism 
had its greates t effec t durin g and after th e secon d phase o f deformation. 

Mineral assemblage s o f the pelitic rock s indicat e tha t the metamorphism 
is o f the andalusite-sillimanit e type . A t least thre e progressiv e zone s ma y 
be mapped , namely biotite , andalusite , an d sillimanite. Sillimanit e ha s 
been superimpose d across par t of the andalusit e zon e by the intrusio n 
of smal l pods o f Lockhar t Granite. The maximum pressure an d temperature 
reached in the metamorphis m of these rock s ar e discusse d i n the ligh t o f 
experimental data c 
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Migmatites o f th e lit-par-li t typ e occu r extensivel y throughou t th e 
western an d northern parts o f th e area . The y are considere d t o be geneticall y 
related t o the regiona l metamorphis m and to hav e formed by differentia l 
anatexis. Th e sporadic occurrenc e o f th e assemblag e garnet-cordierit e i n 
the migmatiti c selvedge s allo w certai n limit s t o be placed o n the P- T 
conditions a t which the migmatite s formed. 

The Lockhar t and Yabba Granites ar e a  typical exampl e o f the Cooma -
type granite s o f southeaster n Australia . Chemicall y they displa y lo w Ca 
contents an d a high K:Na ratio. A  possible origi n fo r th e granite s i s discussed o 

Powell, I.L.L . (B.Sc . Hons ) (1969 ) Australia n National Universit y 

The geolog y o f th e Eurobodall a area, Ne w South Wales . 10 5 pp., plus Appendix, 
2 maps , 1  section, 3 4 figures, 1 0 tables, 1 8 plates. 

Lat. 36°05' S t o 36°15'S ; Long . 149°55' E t o 150°00 {E. 

The stratigraphi c successio n i n the Eurobodall a area include s rock s 
of Ordovicia n (?) and Devonian ages . Th e Devonian Merrimbul a Group and 
Comerong Volcanic s for m a  narrow, northward-trendin g synclinoriu m wit h 
a maximu m width o f 8  km. Thes e rock s o f shallo w marin e an d continenta l 
origin res t unconformabl y on folded sediment s o f probable Lat e Ordovician 
age. 

During the Carboniferou s Kanimblan Orogeny, the sediment s o f th e 
Merrimbula Grou p and the Comeron g Volcanics wer e folde d an d faulted. N o 
later sedimentatio n ha s apparentl y occurre d in the are a with th e exceptio n 
of localize d Tertiar y and Quaternary deposits . 

Price, R.C . (B.Sc. Hon s )  (1969 ) Australia n Nationa l Universit y 

Granites o f th e northeas t Victoria n metamorphic complex . 4 5 pp., 1  map, 
21 figures, 1 1 tables, 1 4 plates . 

Lat. 35°55 , S t o 36°25'S ; Long . 147°15' E t o 147°35'E . 

The metamorphi c comple x to the eas t o f Tallangatt a in northeaster n 
Victoria i s intrude d by two types o f graniti c magma . The earlier muscovite -
bearing granite s ar e believe d t o have bee n intrude d in Silurian-Devonia n 
times, wherea s th e late r leucogranite s appeare d in Middl e to Lat e Devonia n 
time. 
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Three muscovit e granite s wer e studied . Th e most westerly (Yabb a 
Granite) and probably the oldes t ha s no t been studied in detai h Th e other 
two bodies (Grany a and Koetong Granites) appear to be genetically relate d 
to eac h other . Th e earlier Grany a Granite is enriche d in alkali feldspar , 
which is considere d to hav e bee n th e first phas e t o crystallize . I n doing so, 
it gav e rise t o a magm a depleted in K^O . Thi s magm a formed the late r 
Koetong Granite . Fractionation occurred during crystallization o f th e Koetong 
Granite and was accompanie d by an increase i n water pressure. Thi s 
granite crystallize d at depth s o f 12-1 8 km at temperatures o f 680-760°C . 
Water pressure s increase d fro m 0.5 to 5  kb as crystallizatio n proceeded . 

The granite s intrude d a sequence o f Uppe r Ordovician sediments, 
which were metamorphose d during the Benambra n Orogeny, affecting th e 
Lachlan Geosynclin e in Lat e Ordovician time. Th e metamorphism was of 
the low-pressur e intermediat e type , th e Highes t grade reached in th e map 
area bein g the biotite type . 

The muscovit e granite s ar e surrounde d by contact aureoles o f 
knotted schists. Th e knots are compose d of pinite whic h represent s 
retrogressed cordierite , probabl y associated wit h the increasing wate r 
pressure durin g crystallization . 

The leucogranite s wer e derive d by fractional crystallizatio n fro m 
the granodioriti c magma s forming the batholiths o f th e Snow y Mountains 
region. Th e Thologolon g Granite in this area crystallize d at temperature s 
of 600-800° C a t depth s o f 5-1 0 km. 

The structura l geolog y and economic geolog y o f th e area ar e als o 
discussed. 

Williams, N . (B.Sc . Hons) (1969 ) Australia n National Universit y 

Palaeozoic Geolog y of Bethang a Goldfiel d area, N.E Q Victoria. 9 8 pp., 
1 appendix , 1  map, 26 figures, 7  tables, 4 2 plates (4 0 micrographs and 
12 photographs). 

Lat. 36°05'E ; Long . 147°05'E . 

The rocks o f th e Bethang a Goldfiel d constitute par t of th e wester n 
metamorphic bel t o f southeaster n Australia . Th e metamorphic rocks ar e 
divided into four zones , namely , 



1. 
2. 
3. 
4. 

An da lusi te - cor di er i te 
Si Hi mani te - mus covi t e 
Sillimanite-orthoclase 

Biotite 

Mineral assemblages i n thes e zone s are simila r t o those describe d elsewher e 
in southeaster n Australia . Th e most significant difference s ar e th e occurrenc e 
of staurolit e i n th e rocks o f th e andalusite-cordierite zone , an d of almandine + 
cordierite i n the sillimanite-orthoclase zone . Thes e difference s ar e attribute d 
to the very iron-ric h nature o f th e pelitic rock s around Bethanga. 

The composition s o f tw o existing pairs o f garne t and cordierite ar e 
given. Thes e composition s indicat e tha t metamorphism took place under low -
pressure conditions . A  study o f th e Fe/M g rati o o f all available analyses o f 
coexisting garnet s an d cordlerites show s tha t the partition coefficien t 
^'Fe/Mg i S t e m P e r a t u r e dependent , bu t is o f littl e us e a s a  geothermometer. 

A mineragraphi c study o f th e sulphide mineralizatio n of th e Bethang a 
Goldfield indicate s tha t the mineralizatio n took place in three stages : 

During the second stage, pyrrhotit e was altere d to collofor m pyrite and 
marcasite, bu t it i s suggeste d tha t this wa s necessaril y a  colloida l process . 
The composition s o f th e sphalerite s fro m the Bethang a orebodies ar e i n 
agreement with the extrapolations o f Barto n & Toulmin (1966), an d at 
variance wit h mor e recent experimenta l studies . Th e composition of the 
sphalerites, an d the minera l assemblages presen t i n the ores , indicat e a 
temperature o f or e formation in th e rang e of 315-35 1 °C. 

The occurrenc e o f Uppe r Devonian conglomerates in th e Bethang a 
District suggest s tha t durin g the Lat e Devonian no land barrier existe d 
between th e Avo n River Basi n in Victoria and the Centra l Province Basi n 
of Ne w South Wales . 

Young, G . C (B.Sc . Hons ) (1969 ) Australia n National Universit y 

The geolog y o f th e Burrinjuc k - We e Jasper area . Ne w South Wales . 
115 pp., 2  maps , 2 8 figures, 2 1 plates. 

(a) Primar y hydrothermal stage 
(b) Secondar y hydrothermal stage (carbonat e alteration) 
(c) Supergen e stage . 

Lat. 35°00' S t o 35°05'S ; Long . 148°35' E t o 148°40 , E. 
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In the limestone s expose d alon g the Goodradigbe e Valley where i t 
enters th e Burrinjuc k Dam, lithostratigraphic unit s correspondin g to 
those i n the Taema s sequence hav e been recognized , u p to an d including 
the Bloomfiel d Limestone . Above thi s leve l extensiv e reefa l developmen t 
precludes a  close lithologica l compariso n with the Taema s sequence . 

Six units ar e define d an d described in biostratigraphical detail . 
Evidence for diachronis m a s betwee n the tw o sequences mentione d i s 
presented. 

Fish remain s ar e commo n at some localitie s an d at leas t tw o new 
genera i n the Famil y Buchanosteida e ar e proposed . Evidence o f ontogeneti c 
changes i n skull-roof proportion s suggest s tha t the tw o species o f 
Buchanosteus previousl y recognize d ma y be on e an d the same . Som e plate s 
of th e thoraci c armou r of this genu s ar e describe d for th e firs t time , and 
the cours e o f th e sensor y cana l acros s th e anterio r dorsolatera l plate 
suggests affinitie s wit h the Famil y Dinichthyidae. A  complete accoun t of 
the endocrania l morpholog y of Buchanosteu s i s presente d for th e firs t tim e 
and indicates a  clos e similarit y t o the dolichothoraci d Kujdanowiaspis. 

Joyce, A.S . (Ph.D.) (1970 ) Australia n National Universit y 

Geochemistry o f th e Murrumbidge e batholith . 13 1 pp., 1  map, 29 text-
figures, 4 3 tables, 2  appendices. 

2 
The batholith crop s ou t over a n area o f 1,40 0 km an d contains 

abundant sedimentary xenoliths . I t consists o f man y discrete intrusion s 
ranging from tonalite t o leucogranite a s indicate d b y Snelling (1960) . Th e 
present investigatio n attempt s t o define th e natur e an d extent o f chemical , 
modal an d mineralogical variation within the batholith an d to assembl e 
significant feature s tha t ma y be used a s control s i n examining the pedo -
genesis o f the rocks . 

Halford, G.E . (M.Sc. ) (1970 ) Australia n National Universit y 

Dykes an d their inclusion s fro m Kelly's Point , Ne w South Wales . 13 2 pp., 
16 text-figures , 2 3 tables. 

Lat. 36°03 fS; Long . 150°10'E . 
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Basic dyke s a t Kelly's Point , i n southern Ne w South Wales , intrud e 
the gabbro-diorite-tonalite-granit e comple x of Moruya . Ther e are tw o 
distinct chemica l an d petrographic types althoug h both have simila r 
structural setting s an d possibly tim e relationships . On e set o f dyke s 
(called porphyrites) have calc-alkalin e affinitie s an d are chemicall y simila r 
to the granodioriti c rock s o f th e Moruy a Complex . Other s are lamprophyric 
in that they contai n amphibol e and have been extensively autometamorphose d 
with the production of carbonate s an d actinolite, bu t they have chemica l 
features indicativ e o f an alkaline basal t or hawaiite . 

The lamprophyri c dykes ar e composite . I n places the y ar e crowde d with 
an unusual se t o f inclusion s includin g anorthosites , gabbroi c anorthosites , 
spinel pyroxenites.,an d large xenocryst s o r megacryst s o f kaersutiti c 
pargasite, almandine-ric h garnet , plagioclas e (nea r A n ^ Q ) a n d rar e biotit e 
and iron-rich olivine . Inclusion s o f countr y roc k are als o present . 

Chemical an d mineralogical dat a suggest tha t most o f th e inclusion s 
are th e deep-seate d crystallizatio n product s o f a n alkaline basalt . Th e 
pyroxene (containin g spinel ) i s a n aluminous but low-Na variety o f the typ e 
found by Green & Ringwood (1967) o n the liquidu s o f similar alkal i basal t 
compositions nea r lOkb . Th e abundant plagioclase i s considere d t o have 
crystallized a t higher level s (a t about 5kb) . Continued crystallization a t 
moderately dee p crusta l level s cause d the equilibriu m water pressure t o 
build up to a  value wher e abundan t amphibole could crystallize , whic h is i n 
accord wit h the presence o f abundant volatiles i n the lamprophyre s containin g 
large amphiboles . 

The separatio n o f abundan t volatiles includin g C O a t deep levels i n 
the crus t probabl y caused the rapi d intrusion o f the fractionated magm a so 
that inclusion s coul d be carrie d up. Rapid near-surface chillin g resulte d i n 
the preservation o f inclusion s an d in the 'sealin g in ' o f volatiles tha t cause d 
automet amor phis m at the centre s o f the dykes . 

A geneti c relationshi p betwee n the alkalin e lamprophyre s and the 
Moruya Comple x is unlikely . 

Baczynski, N.R.P . (B.Sc . Hons ) (1970 ) Australia n National Universit y 

Geology eas t o f Bredbo , N.S.W . 4 1 pp., 2  maps, 1  chart, 7  plates, 1 0 text-
figures. 

Lat. 35°53 ' t o 36°00'S ; Long . 149°05 ' t o 149°15' E 
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The deformatio n state o f the Ordovicia n and the Siluria n rock s i s 
the same , an d although the Burea u of Minera l Resources consider s ther e 
to be a  faulted unconformity betwee n thes e system s i n this area , th e autho r 
was unabl e t o ma p a boundary. Mino r member s of th e Siluria n sequenc e 
are tightl y folded , whereas th e massiv e tuff s ar e probabl y more simpl y 
folded thoug h this i s difficul t t o establis h becaus e o f the lac k o f marker 
beds. 

The rock s mappe d previously a s Earl y Silurian in age prove d to be 
Middle-Late Silurian , thu s suggestin g correlatio n betwee n th e Cappanama 
and Goosoon BedSo 

The Colinto n Volcanics hav e bee n interprete d a s a  series o f ash-flo w 
tuffs interbedde d with mino r flow an d intrusive units . Th e petrography and 
chemistry o f th e volcanic s sugges t tha t th e sequenc e ma y be a  synclina l 
structure. Thi s conclusion , togethe r wit h othe r stratigraphi c deductions , 
suggests tha t the sequenc e a s a  whole i s a  synclinorium . 

Gossans occu r throughou t the whol e are a an d minor copper , lead , 
and zinc mineralizatio n commonl y occurs wher e fault s intersec t limeston e 
lenses. 

Bucknell, W.R . (B.Sc . Hons) (1970 ) Australia n National Universit y 

Environment o f depositio n an d deformation o f the Merrimbul a Group sout h 
of Eden , N.S.W . 6 9 pp., 1  map, 2 charts , 1  section, 2 0 plates, 1 4 text-figures . 

Lat. 37°10 ' t o 37°46'S ; Long . 149°55 f t o 150°55'E . 

The Uppe r Devonian Merrimbul a Group, o n the fa r sout h coas t o f 
New Sout h Wales , consist s o f three formations , th e Twofol d Bay Formation 
at the base , th e Bellbir d Creek Formation, an d the Worang e Poin t Formatio n 
at the top . Th e Twofold Bay Formation was deposite d b y a braided or 
meandering river , th e Bellbir d Creek Formation mainly under subaqueou s 
deltaic conditions , an d the Worang e Poin t Formatio n by a meandering rive r 
traversing a  coastal plain . A  dry, warm environment i s postulate d a t the 
time o f depositio n o f th e Worang e Poin t Formation . Subsequen t near-surfac e 
deformation fo these sediment s ha s produce d meridional , asymmetri c buckl e 
folds unde r a  horizontal E- W compression. Foldin g i s controlle d b y the 
competent sandston e unit s an d the fold styles indicate  considerabl e brittl e 
deformation within thes e units . A  slaty cleavag e i s wel l develope d i n the 
incompetent siltston e units . Followin g th e folding a  conjugate pai r o f 
oblique joint sets ha s develope d norma l to bedding. 
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Kelly, G.R . (B.Sc. Hons) (1970 ) Australia n National Universit y 

The geolog y and soils o f th e Towran g district, N.S.W . 8 1 pp., 3  maps, 
1 section , 8  plates an d explanations, 1 5 figures, 2  appendices. 

Lat. 34°37 ' t o 34°45'S ; Long . 149 0 46 f t o 149°57'E . 

The distric t ha s bee n mappe d geologically an d pedologically. Thi s 
has reveale d a majo r phas e o f geologica l evolutio n confine d to the 
Palaeozoic rocks , separate d so fa r as evidenc e goe s fro m a majo r phas e 
of landscap e evolutio n i n th e Cainozoic . A thick (4,00 0 m ) sequence o f 
Ordovician interbedded cherts , quartzite s an d shales wa s slightl y warpe d in 
the Benambra n Orogeny and on this were deposite d over 1,60 0 m of Upper 
Silurian shales an d interbedded quartzites an d arenites. Structura l analysi s 
reveals tha t these sediment s wer e affecte d by the Bownin g Orogeny forming 
inclined (80°W ) isoclina l fold s trendin g 010° and plunging at 0-5°. 

Two types o f Middl e Devonia n granite intrusio n wer e identified by 
petrographic examinatio n -  a  quartz porphyry and a hornblende-biotit e 
granite. 

Late Devonia n sedimentation too k place o n the folded Ordovician-
Silurian rock s i n a near-shore environment , a s evidence d by the basal 
conglomerate an d quartzites. Th e Kanimblan Orogeny affected thes e rock s 
forming shallo w open folds trendin g 000° . 

Tertiary extrusive s occu r i n the form of basi c plugs , an d Tertiary 
ferricretes for m dissecte d isolate d remnants. 

Post-Tertiary gravel s for m a basis fo r th e Tarag o lateritic soi l 
development. Incisio n o f thi s ground-surfac e durin g the Pleistocen e 
allowed Gundaroo soil profile s t o form . 

A schem e fo r classifyin g subsol a feature s o f bot h soils i s presented , 
and profile description s ar e give n for th e Tarago , Gundaroo , and younger 
soil units . 

Madsen, P.N . (B.Sc . Hons) (1970 ) Australia n National Universit y 

Palaeozoic rock s o f th e Cowr a district, Ne w South Wales a 8 0 pp., 1  map, 
46 plates , 1 2 text-figures, 1 1 tables. 

Lat. 34°03 ' t o 34°15*S ; Long . 148°39 * t o 148°56'E . 
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The Palaeozoi c rock s o f th e Cowr a distric t for m part of th e Molon g 
Geanticline an d the Cowr a Trough , Centra l New South Wales. Th e Ordovician 
basic volcani c rock s hav e bee n altered by burial metamorphis m to the 
actinolite greenschis t zon e o f intermediate-typ e metamorphism . The 
metamorphism has cause d an internal rearrangemen t o f elements , especiall y 
calcium, leadin g t o a  Ca-ric h epidote-quartz assemblag e an d a Ca-poo r 
spilitic assemblage . Th e chemistry indicate s tha t the basic rock s wer e 
originally simila r t o continenta l tholeiites . 

The Wyangala Batholit h ha s bee n subdivide d into si x separat e elliptica l 
intrusions o n the basi s o f mineralogy , chemistry , an d field relationships . 
In this respec t i t i s ver y simila r t o th e Berridal e Batholit h in th e Snowy 
Mountains area . 

A stud y o f th e chemistr y an d petrography of garne t phenocrysts i n th e 
Cowra Granodiorit e shows tha t the y hav e a  compositiona l an d reactio n 
relation tha t i s characteristi c o f garnet s i n granite s fro m man y areas. Th e 
phenocrysts hav e crystallize d directl y fro m the magm a at dept h and 
subsequently reacte d i n a lower-pressur e environment . 

A mineragraphi c stud y o f th e sulphid e mineralizatio n show s tha t 
primary chalcopyrit e i s th e origina l minera l in a replacement sequence : 

(1) Chalcopyrit e 
(2) Digenite-covellit e 
(3) Cuprit e 
(4) Limonit e 
(5) Hematit e 

Moignard, P.S . (B.Sc . Hons ) (1970 ) Australia n National Universit y 

The geolog y o f th e Boambol o district, Ne w South Wales. 9 2 pp., 1  map, 
2 charts , 1 0 plates an d explanations, 9  text-figures, appendix . 

Lat 35°S ; Long . 148 0 55'E. 

In the Boambol o area a  centra l lineamen t divide s th e are a int o discret e 
northern and southern faul t blocks . Th e Silurian rock s ar e place d in a 
lithologically define d sequenc e fo r whic h boundaries are define d and a new 
nomenclature proposed . Lithologica l characteristic s o f th e sequenc e ar e 
described, an d the depositiona l environmen t interprete d for th e sedimentar y 
units. Thes e interpretations poin t t o the diachronou s natur e o f th e lithologi c 
units; a  mor e sound biostratigraphic zonatio n has no t been possible . Th e 
palaeontology an d palaeoecology o f th e fossiliferous unit s ar e briefl y 
described. 
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Descriptive palaeontolog y ha s bee n undertaken to clarif y th e fauna l 
elements an d outline thei r taxonorni c affinities . A  new species o f th e 
ostracod genu s Velibeyrichi a i s described . Close r examinatio n o f th e 
conodont faunas o f th e Coppleston e Membe r i s recommended , but primary 
correlation wit h th e Yas s Basi n sequenc e indicate s tha t sedimentatio n 
occurred in lat e Wenlockia n to earl y Ludlovia n times 0 

Nisbet, B.W . (B.Sc. Hons ) (1970 ) Australia n Nationa l Universit y 

The structura l geolog y o f th e Captain' s Fla t area, N.S.W . 5 2 pp., 2  maps, 
7 plates, 1 3 text-figures . 

Lat. 35°32 ' t o 35°38'S ; Long . 149°25 ' t o 149°28 , E. 

Structural studie s indicat e tha t th e area suffere d a t leas t thre e phase s 
of folding , tw o o f whic h were majo r plasti c phases , an d the thir d a kin k phase. 
All ar e believe d t o hav e occurre d in post-Silurian times . I t is no t known 
whether faultin g i n th e area i s relate d t o the folding . 

Four type s o f strai n marke r were investigate d -  pebbles , quart z 
phenocrysts, folds , an d cleavage. I t was foun d that the quartz phenocryst s 
alone wer e suitabl e fo r a  strai n analysis , bu t the amount of strai n i n on e 
area wa s determine d by a stud y o f th e fold geometry . I n addition th e 
deformation o f quart z and feldspar phenocryst s wa s relate d t o cleavag e 
development. 

Structural and stratigraphic consideration s indicat e tha t th e Ordovician-
Silurian contac t i s probabl y an unconformity o r disconformity , an d that th e 
surface i s complexl y folded . 

From th e aspec t o f economi c geology , th e writer favour s th e vie w 
that the depositio n o f sulphide s a t Captain' s Fla t was du e to volcani c 
exhalations o f th e classica l type , bu t cannot dismis s structur e a s a 
control mechanism 0 I t may in fact hav e had a remobilizing effec t o n th e 
sulphides. 

Veijayaratnam, M . (B.Sc. Hons ) (1970 ) Australia n Nationa l Universit y 

Petrology o f th e Myall a Roa d syenite comple x and its environment . 6 1 ppc, 
1 map , 9  plates, 3 3 text-figures, 2 2 tables . 

Lat. 36°15 ' t o 36°20*S ; Long . 14 9 °05' t o 149°10'E . 
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The Myall a Roa d syenite comple x is a  heterogeneous bod y with a 
central rin g intrusio n o f quartz monzonite. Th e main body has gradationa l 
phases o f various syenite s an d banatite. Dyke s are abundan t in and around 
the centra l intrusion , an d there i s a  dyke of explosio n breccia o n the 
eastern sid e o f the rin g structure . 

The comple x has traditionally bee n regarded as calc-alkalin e i n 
composition, base d o n the assumptio n that the hornblend e in it i s a  common 
variety an d that there i s a  spatial associatio n wit h the Berridal e Granite. 
It i s no w demonstrated that the hornblend e i s a  ferrohastingsite an d K/A r 
age determination s giv e a  date o f 17 4 million years a s oppose d to 39 3 -  1 0 
for th e Berridal e Granite . On this basis , th e syenit e canno t be calc-alkaline , 
but i s a  high potassic body , a member of the shoshonit e association . I t i s 
concluded that the undersaturate d nature o f the magm a with respec t t o water 
is th e dominan t factor responsibl e fo r th e characteristi c feature s o f the 
complex. 

The Myall a Roa d syenite intrude s th e Coom a Complex . The immediately 
adjoining parts o f the latte r ar e divide d into andalusit e an d sillimanite zone s 
and a zone o f migmatit e surrounding the granite . A  petrogenetic gri d i s 
constructed an d a P T gradient inferred . Th e alkali basalt s i n the are a ar e 
briefly discussed . 

UNIVERSITY O F TOWNSVILLE 

Lemoion, T.C . (B.Sc. Hons) (1969 ) Universit y o f Townsvill e 

Geology an d mineralization o f the Ewa n - Moun t Brow n area, Queensland. 
94 pp. , 3  maps, 2 1 plates, 5  figures. 

The are a mappe d for thi s repor t is divide d into two majo r faul t 
blocks b y a mai n NNW trending fault an d a system o f majo r cross-cuttin g 
faults whic h trend approximately east-west. Th e fault blocks ar e her e 
named the Wester n Fault Block and the Easter n Fault Block . In each a 
stratigraphic sequenc e ca n be recognized,bu t because o f the lac k of ag e 
criteria th e sequence s canno t be relate d to one another . I n the western Faul t 
Block the sequenc e consist s o f a  basement o f high-grad e quartzofeldspathi c 
schists, micaceou s quartzites^an d minor amphibolites (Runnin g River 
Metamorphics o f Wyat t e t al. , 1965) . Unconformabl y overlying the metamor-
phics i s a  thick sequence o f micaceou s sandstone s whic h pass upward s into 
lensoidal 'reef r limeston e o f (? ) Middle to Upper Silurian age . Th e sequenc e 
within the easter n faul t consist s o f hornfelsi c ignimbriti c lava s (oldest) , a 
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thick sequenc e o f coarse-graine d terrestria l elastics , an d a sequence o f 
acid t o intermediat e pyroclastic s an d lava flows (youngest) . Th e contac t 
between th e clasti c sequenc e an d the overlyin g volcani c suit e i s possibl y 
unconformable. Neithe r th e sequenc e o f the Wester n Fault Bloc k nor tha t 
of the Easter n Faul t Bloc k can be correlate d with certaint y wit h othe r 
formations i n the region . A  third discret e structura l unit , her e name d 
the Norther n Fault  Wedge , contain s a  sequence o f rock s whic h are , i n part, 
similar t o those o f th e Wester n Fault Block . Par t o f a  large Lowe r 
Carboniferous (earl y Visean) graniti c batholit h outcrop s i n the sout h o f th e 
area. Post-Carboniferou s faulting i s th e dominan t structural feature . Quartz -
feldspar porphyr y dykes hav e bee n intruded along thes e faul t plane s an d are 
possibly geneticall y relate d t o the hypotherma l tin quartz-chlorite lode s 
which pervad e th e area . Larg e irregular rhyodaciti c t o dacitic intrusion s 
predate th e quart z feldspar porphyries . 

Mineralization in th e southeas t sectio n o f the Kangaro o Hills Mineral 
Field i s primaril y tin mineralization . Cassiterit e occur s i n hypothermal 
quartz-chlorite an d chlorite lode s alon g fault zone s an d xenothermal tin -
sulphide deposit s occu r i n comple x fissure zone s an d pipe-like orebodies . 
Other deposit s ar e o f copper , lead-silver , an d tungsten. Definit e centre s o f 
mineralization occur . Regiona l an d district zonin g i s no t apparent , thoug h 
work i s require d o n this problem . Withi n the are a mappe d for this repor t 
hypothermal ti n lode s appea r t o be geneticall y relate d t o quartz feldspar 
porphyry intrusion s an d not to the mai n intrusive phas e o f th e Oweene e 
Granite. 

Lister, G.S . (B.Sc. Hons) (1969 ) Universit y o f Townsvill e 

Aspects o f metamorphis m and structure acros s th e Moun t Is a Fault , i n 
the Moun t Novi t area . I l l pp. , 1  map, 93 figures, 4 3 plates . 

In an area sout h o f Moun t Isa, fiv e Precambria n rock types hav e bee n 
recognized. Metabasalt s and chloritic pelite s i n the chlorit e zon e o f th e 
greenschist facie s ar e juxtapose d against quartz-mic a rocks an d amphibolites 
in the lowe r amphibolit e facies . Th e amphibolites i n the wes t ar e intrude d 
by the Sybell a Granite. 

Three generation s o f folds ar e recognized . Th e first generatio n i s 
recognizable onl y o n the macroscopi c scale . Secon d generation fold s hav e 
an axial plan e schistosit y o r slaty cleavage , an d third generatio n fold s 
deform thi s axia l plan e surface . 
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Lithological layerin g (S ) transgresses majo r lithologica l contact s 
(S ) , an d is interprete d a s a  transposition foliatio n paralle l to the axia l 
plane (S^ ) of larg e recumben t first generatio n folds. Th e western par t of 
the thesi s are a consist s o f part of two of these larg e folds . 

Second generatio n folding o n the scale , resulte d i n the formatio n of 
a tigh t synclin e i n the envelopin g surfac e t o S^ . Firs t generatio n recumbent 
folds hav e become tightene d int o isoclina l structure s o n the easter n lim b 
in the Moun t Isa Shale , bu t the numbe r of isoclina l fol d closure s i s smal l 
because o f th e siz e o f the firs t generatio n folds . Th e Eastern Creek 
Volcanics an d related greenstone s hav e acte d a s a  'decollement' , whil e 
plis d e couvertur e folding occurre d in the overlyin g les s competen t rocks . 
A slaty cleavag e o r schistosit y develope d axia l plane to second generatio n 
folds. 

During the secon d phase o f deformation , intense foldin g occurred i n 
the axia l zon e o f the majo r syncline , an d a movement zone wa s formed that 
resulted i n considerable upwar d displacement o f the west lim b relativ e 
to the east . Thi s has resulte d i n the juxtapositio n o f medium-grade 
metamorphics agains t low-grad e metamorphics , across a  zone i n which 
retrograde metamorphis m (chlorite zon e o f the greenschis t facies ) ha s 
occurred. 

This movemen t zone i s th e 'Moun t Isa Fault ' 

Goulevitch, J . (B.Sc . Hons) (1970 ) Universit y o f Townsvill e 

Geology o f a n area i n the Moun t Phili p -  Fountai n Range region, Mar y 
Kathleen district . 26 2 pp., 2  maps, 42 figures, 1 6 plates. 

Eight metasedimentar y units , a  younger granite , an d dolerite dyke s 
have been recognize d in the area . Th e metasediments belon g to the Corella 
Formation, bu t the granite , whic h intrude d passively, i s no t part o f the 
Wonga Granite . The petrography of these an d other majo r roc k bodies i s 
described i n detail . Excep t for th e lat e granit e an d dolerite dyke s al l th e 
rocks hav e been subjected to regional metamorphis m which ca n be interprete d 
as hornblend e hornfels o r amphibolit e facies . 

Structurally, tw o steep, nort h plunging, antiform s dominat e the area . 
It is uncertai n i f thes e tw o features ar e cogenetic . Tw o later phase s o f 
folding affec t th e antifor m to the west . Mino r faulting ha s bee n detecte d 
within the are a an d the wester n boundar y of the are a i s define d by the 
Fountain Range quartz ridge, whic h i s believe d t o be a  majo r fault . 
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Scapolite i s abundan t in th e calc-silicat e granofelses . I t is considere d 
that this scapolit e originate d from sedimentary evaporiti c materia l which 
was locall y redistribute d prior t o and during regional metamorphism. 

Economically th e area hold s littl e promise. Coppe r mineralizatio n 
has bee n observed at various localities , bu t at none of thes e doe s i t appear 
to reac h economi c proportions. 

Slessar, G.C . (B.Sc. Hons ) (1970 ) Universit y o f Townsvill e 

Geology o f Cap e Hillsborough , Macka y region . 18 1 pp., 1  map, 26 figures , 
50 plates . 

Eighteen hundre d feet o f lowe r t o middl e Tertiar y terrestria l 
sediments an d volcanic rock s o f th e Cap e Hillsboroug h Beds are downfaulte d 
against th e Campwy n Beds (U . Devonian -  Lowe r Carboniferous) at Cap e 
Hillsborough. 

The natur e o f th e sediments , o f which 80 0 feet, i s know n from outcrop 
and exploratory drilling , suggest s the y were deposite d in an estuarin e 
environment. The y are unconformabl y overlain b y 1,10 0 feet o f dominantly 
acidic lav a flows an d pyroclastics, whic h were erupte d over a  short interva l 
of tim e 3 2 million years ago . Th e source are a o f th e volcanics probably 
lay in th e near north . 

Petrographic studie s sugges t th e volcanic rock s are sodi c member s 
of th e alkal i roc k series. However , provisional chemica l dat a available 
conflict somewha t with this conclusion . Th e volcanic rock s hav e suffere d 
extensive deuteri c an d hydrothermal alteration. Th e relative scarcit y o f 
basaltic rock s an d the lac k of alkali enrichmen t in the acid lava s suggest s 
that th e acid volcanic rock s hav e been evolved by some proces s othe r tha n 
fractional crystallizatio n o f a basalti c magma . 

The geologica l developmen t of th e Cap e Hillsboroug h area i s closel y 
related to tha t of th e Hillsboroug h Basin, whic h sank rapidly to a maximum 
depth of 10,00 0 fee t 7  miles northeas t o f Cap e Hillsboroug h during the 
lower Tertiary . Cap e Hillsboroug h lies o n the edg e o f a  step-faul t syste m 
which terminates th e basi n t o the southwest . Th e rate o f sinkag e i n the 
Cape Hillsboroug h area relativ e t o other part s o f the Basi n mus t have 
been slow . Bloc k faulting i n the area involvin g vertical displacement s o f 
500 -  1,00 0 feet paralle l regiona l structura l trend^an d post-date th e 
eruption of th e volcanic rocks . Thes e faults hav e disrupte d the otherwis e 
primary southerl y di p of th e Cap e Hillsboroug h Beds. 
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Armstrong, J.D . (Ph.D. ) (1969 ) Universit y o f Queensland 

Permian Spiriferida o f Easter n Australia . 2  vols, 3 7 figures, 2  tables, 5 9 plates. 

Spiriferids ar e abundan t in the Permia n faunas o f easter n Australi a 
and all th e currentl y know n species ar e discusse d i n this thesis . Easter n 
Australian Permia n spiriferi d specie s belon g to 1 3 genera distribute d 
amongst seve n sub-families . Th e punctate gener a Pseudosyrin x Weller , 
Subansiria Sahn i &  Srivastava, an d Punctospirifer Nort h are eac h represente d 
by severa l species . Subansiri a occur s i n the Permia n faunas o f Queensland, 
New Sout h Wales , an d Tasmania, but Pseudosyrinx i s a s ye t unrecorde d 
from th e Tasmania n Permian, an d Punctospirifer i s a t present know n 
only from Queensland . In comparison with it s oversea s occurrence s th e 
unusual Permia n spiriferi d Attenuatell a Stehl i i s rathe r commo n in easter n 
Australia. Fiv e specie s o f Attenuatell a ar e distinguishe d an d seria l 
sections o f on e o f thes e provid e additiona l dat a about the brachia l skeleto n 
of th e genus . Grantoni a Brown is no w believed t o be a  synonym o f Trigonotret a 
Koenig. Th e relationship betwee n Trigonotret a and* Neospirifer Frederick s 
is discussed . I t is als o suggeste d tha t Cancellospirife r maxwell i Campbell, 
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the typ e specie s o f Cancellospirife r Campbell , may comprise juvenil e 
individuals o f a  specie s o f Trigonotreta . Othe r trigonotretid gener a t o whic h 
some o f th e easter n Australia n Permia n spiriferids belon g are Fusispirife r 
Waterhouse an d Sulciplica Waterhouse . Martiniacean genera represente d 
in the easter n Australia n Permia n are Martini a M ;Coy, Notospirife r 
Harrington, an d Ingelarella Campbell . A new generi c nam e is propose d 
for thre e distinctiv e martiniacea n species , an d is groupe d with Notospirife r 
and Ingelarella i n th e Ingelarellinae . 

Previously propose d classifications o f th e Spiriferidin a ar e briefl y 
reviewed and the subfamilia l categorie s adopte d in thi s thesis ar e discussed . 

Three morphologica l aspects o f th e spiriferid s describe d herei n 
warrant particular mention . Pallia l marking s are moderatel y wel l preserve d 
on some specimen s o f Subansiria , Trigonotreta , Sulciplica , Martinia , 
Notospirifer, an d Ingelarella, an d these ar e describe d and discussed . 
Fragmentary delthyria l cover s occu r o n a specimen o f Trigonotret a and 
on a specime n o f Sulciplicca . Th e fragment in th e delthyriu m o f th e former 
specimen ha s feature s i n commo n with th e symptidia l plates whic h occu r 
in th e delthyriu m o f Mucrospirifer . Th e characteristics o f th e micro-ornamen t 
of som e specie s o f Notospirife r appea r t o be unique amongst spiriferids . 
The micro-ornament s o f th e specie s o f Notospirife r ar e examine d and 
they ar e compare d with th e micro-ornamenta l and punctal characteristic s 
of tw o of th e species her e include d in Subansiria . Articulat e brachiopod 
shells ar e opene d by diducto r muscle s an d some o f th e parameters whic h 
govern th e movemen t of on e valve o f th e articulate brachiopo d shell wit h 
respect t o th e othe r ar e als o analysed . 

The microstructura l components  o f th e shell s o f four spiriferids , 
one terebratulid , on e productid, an d one strophomeni d have bee n examine d 
with th e aid of an electron microscope . I t is apparen t that fundamentall y 
different type s o f microstructura l component s constitut e th e shell s o f th e 
different articulat e brachiopo d orders. Th e studied shell s o f th e spiriferid s 
and of th e terebratuli d consis t o f readil y distinguishabl e primar y and 
secondary layers . Th e latte r laye r consist s o f fibre s incline d obliquel y 
forwards int o th e shel l fro m th e inne r surfac e o f th e primary layer . N o 
primary laye r wa s detecte d o n the shell s o f Streptorhynchu s pelicanensi s 
Fletcher (Strophomenidina , Davisoniacea ) an d Terrakea soli da (Etheridg e 
& Dun; Productidina, Productacea) . Moreove r the shell s o f thes e specie s 
consist o f tabula r component s (herei n terme d blades) whic h are arrange d 
in sheet s paralle l t o the surfac e o f th e shell . Blade s withi n a  sheet ar e 
parallel t o eac h othe r bu t are no t parallel t o th e blades i n th e contiguou s 
underlying an d overlying sheets . Pseudopuncta e penetrat e th e shel l o f _T. 
soli da but punctae occu r i n th e shel l o f S . pelicanensis . 
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The stratigraphi c occurrenc e o f th e spiriferid s describe d herei n 
lends suppor t to correlation s o f th e Permia n faunas delineate d i n easter n 
Australia b y Drs J.M , Dickins an d B.N. Runnegar. Th e distributions o f 
some o f th e gener a ma y have palaeogeographica l implications . 

Gould, R.E . (Ph.D.) (1969 ) Universit y o f Queensland 

Some palaeobotanical studie s o f th e coa l measure s o f Queensland: 
Io The Jurassic flor a o f th e Walloo n Coa l Measure s -  Hepatica e (?), 
Equisetaceae, Osmundaceae . 
II. Uppe r Permia n (sic ) osmundaceou s trunk s fro m the Bowe n Basin . 
238 pp. , 1 9 plates, 2 1 figures . 

Fossil megaflora s obtaine d from th e Jurassi c Walloo n Coa l 
Measures (an d correlatives) o f th e Clarence-MDreton , Surat, and Mulgildie 
Basins o f Queenslan d comprise a t leas t 3 3 species distribute d among the 
Bryophyta(?), Arthrophyta , Pterophyta , an d gymnosperms. Th e Coniferophyta 
are dominant ; Ginkgophyt a are conspicuousl y absent . Representative s o f th e 
Hepaticae(?), Equisetaceae , an d Osmundaceae are treate d in detail . Th e 
genera 'Thallite s Walton , 1925' , Equisetu m Linnaeus , 1753 , and Qsmundacaulis 
Miller, 196 7 are discussed , an d species o f al l thre e describe d in detail . 
The significant feature s o f O . gibbiana (Kidsto n & Gwynne-Vaughan) Miller, 
1967 are als o documented . A  table o f morphologica l comparison s o f al l 
known Mesozoic species o f Qsmundacauli s is presented, , 

Stratigraphic dat a on the Walloo n Coa l Measures , thei r lithologica l 
equivalents, an d associated roc k units, ar e compiled . Fro m floral, faunal , 
and stratigraphic evidence , i t i s considere d tha t the Walloo n Coa l Measure s 
are probabl y of Middl e Jurassic age . 

Arthur, G.C . (B.Sc. Hons ) (1969 ) Universit y o f Queensland 

Granite and basaltic intrusion s an d regional metamorphi c rocks fro m 
the Chaping a district , southeaster n Queensland . 6 1 pp., 5  tables, 
19 figures, 9  plates, 5  maps. 

Regional mappin g indicates tha t a zone about 8  miles wid e a t th e 
exposed western margi n of th e Permia n granit e wes t o f Kingaro y i s 
predominately a  paragneis s ( a biotite-quartz-feldspar roc k with mino r 
garnet and muscovite) . 
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Petrological evidenc e presente d from two small areas whic h have 
been studied in detai l indicate s a  difference i n metamorphic grade in the 
two areas. I n both, the maximu m metamorphic grade attained was clos e 
to th e upper amphibolite facies o f th e Barrovia n type facies series . 

Foliation within th e paragneiss ma y be a  result o f isoclina l folding ; 
this foliation ha s itsel f bee n folded. Tw o different period s o f directe d stres s 
are indicated , th e firs t resultin g i n abundant grwnite an d pegmatite vein s 
infilling th e tension crack s thu s produced , and the secon d resultin g i n 
emplacement o f basalt a s smal l dykes. 

Garnet i s o f commo n occurrence i n mos t rock types o f the area . 
It occurs i n the granit e an d pegmatites (almandin e -  spessartine) , withi n 
the paragneis s itself , an d in garnet-rich 'calcareou s nodules ' dotted 
throughout the gneis s (grossula r -  andradite) . Tourmalin e is o f fairly 
common occurrenc e withi n th e pegmatites , occurrin g as graphi c inter -
growths wit h quartz and as isolate d tabula r crystals i n massiv e quartz. 

The ag e o f the paragneis s i s uncertain . Th e granite whic h i s 
intrusive int o i t i s presumabl y Permian (fro m correlation with other granite s 
on a regional scale) , s o tha t the paragneis s i s olde r tha n upper Permian. 

Barlow, S.D . (B.Sc . Hons) (1969 ) Universit y o f Queensland 

Geology o f the Rosebu d area, Mar y Kathleen , northwestern Queensland. 
I l l pp. , 1 3 plates, 4 2 figures, 2 6 tables, 5  maps. 

Lower Proterozoi c rock s a t Mar y Kathleen  have bee n metamorphosed 
to the cordierite-amphibolit e facie s (abou t 5000 bars an d 650°C) . 

Five majo r roc k units ar e represente d i n the thesi s area . Th e 
continental lava s o f the Argyll a Formation are overlai n conformabl y by 
the shallo w marin e sediments o f th e Ballar a Quartzite and the Corell a 
Formation. Th e Wonga Granit e intrudes th e Argyll a Formation, and 
all unit s excep t th e Ballar a Quartzite are intrude d by dolerite dyke s and 
sills. 

East-west compressio n has resulte d i n the formatio n of a  synclin e 
which plunges gentl y t o the south . Th e bedding has been transposed int o 
the plan e o f foliation, an d two types o f fault system s hav e formed. Thes e 
consist o f a  set conjugat e about the north-sout h axi s a t 30° and 330° an d a 
number o f meridiona l thrust faults . 
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Scapolite i s foun d in al l roc k types excep t th e granit e an d the 
quartzites. I t occurs i n two distinct environments ; o n fault zone s an d localize d 
in particular beds . Th e bedded scapolite (Mtê g -  M e g c ) i s produce d by the 
isochemical metamorphis m of halite-bearin g sediments , th e halit e havin g 
crystallized fro m connat e wate r unde r condition s o f dee p burial . Analyse s 
have show n the paren t materia l t o be a  calcareous shal e whic h differs fro m 
nonscapolite-bearing metasediment s onl y i n chlorin e content . Th e migration 
of halite-derive d chlorin e int o zone s o f weakness durin g metamorphism has 
resulted i n the formation o f 'metasomatic ' scapolit e (Me^-Me^)  b y 
replacement o f plagioclase. Bot h types o f scapolit e sho w anomalous refractiv e 
indices, an d analyses indicat e tha t thi s ma y be due to an unusually hig h chlorin e 
content. 

Cordierite-bearing rocks hav e forme d by the isochemica l 
metamorphism o f magnesium-ric h shale s deposite d i n a  basin with restricte d 
circulation; th e cordierite-anthophyllit e gneisse s bein g extrem e variants . 

An occurrence o f coexistin g hornblend e and cummingtonite withi n 
a dolerit e i s du e to the los s o f calciu m an d silica int o th e adjacen t fault 
zone. Thi s process i s als o responsibl e fo r th e formation o f other unusua l 
assemblages i n th e amphibolites . Thes e includ e gedrite-quart z rock s an d 
cummingtonite amphibolites . Th e gedrite i s muc h higher i n iron and 
aluminium than anthophyllit e fro m the Corell a gneisses, whil e th e 
cummingtonite i s ver y simila r t o othe r analyse d specimen s fro m the Mar y 
Kathleen district . 

Copper mineralizatio n occur s a t Rosebud in a  fault zon e withi n 
basic rocks . I t is als o foun d at Mon a and Lime Castl e i n associatio n 
with calcit e lenses . Coppe r has bee n leache d fro m acid lava s an d basic 
dykes durin g metamorphis m and deposited i n structurally an d chemically 
favourable sites . Investigation s indicat e tha t area s nort h and south o f the 
Rosebud Min e warran t further appraisa l (possibl y includin g a  drillin g 
program). 'Metasomatic ' scapolite i s associate d wit h mineralization , an d 
this mean s tha t a  geochemica l progra m involving bot h sulphur an d copper 
could be effective . 

Bavinton, O.A . (B.Sc. Hons ) (1969 ) Universit y o f Queensland 

Aspects o f th e geolog y an d mineralogy o f th e Norther n Green's Cree k area , 
Mary Kathleen , northwes t Queensland . 10 5 pp., 6  plates, 1 7 figures, 
10 tables , 2  maps. 
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This thesi s i s i n tw o sections : th e firs t i s a  descriptio n o f th e 
geological feature s o f th e Norther n Green's Cree k area , a  smal l area o f 
Precambrian metamorphi c rock s nea r Mar y Kathlee n in far N.W. 
Queensland; th e secon d section deal s wit h mor e specifi c mineralogica l 
aspects o f thi s area . 

The rock s o f th e thesi s area belon g t o th e Argyll a Formatio n 
(dominantly acid metavolcanic s wit h mino r basic rocks) , th e Ballar a 
Quartzite (dominantl y quartzites an d quartz-muscovite schists) , an d 
the Corell a Formatio n (dominantl y metapelite s an d calcareous granofeldse s 
with mino r cordierite - an d cordierite-anthophyllite-bearing rocks) : 
they ar e isoclinall y folded , verticall y dipping , meridionall y trending , an d 
are faulte d and fractured to varying extents 0 Th e rocks hav e suffere d 
regional Abukuma-styl e metamorphism to th e middl e temperatur e 
subfacies o f th e amphibolite facie s an d in mos t case s thi s metamorphis m 
was isochemica L 

New analyses o f cordierite-bearin g rock s hav e show n tha t th e 
formation o f th e cordierite-anthophyllit e rock s depend s o n the metamorphi c 
differentiation, b y small-scale migration s o f calcium , o f a  dolomiti c 
shale i n tw o mai n stages: th e firs t bein g a  calciu m los s t o form anthophyllite -
free cordierit e rocks , an d further calciu m differentiatio n t o form banded 
cordierite-bearing rock s wit h anthophyllite-free band s alternating wit h 
anthophyllite-bearing ones Q 

Chemical analyses o f on e magnesia n cummingtonite , thre e magnesia n 
anthophyllites, on e actinoliti c hornblende , and one magnesio-hornblend e 
have show n tha t th e iron-magnesiu m amphibole s are unusuall y magnesium -
rich (Mg/M g +  F e about 0.70) , bu t that the othe r amphibole s ar e no t unusual 
in composition 0 

Assemblages containin g finel y intergrow n anthophyllite-cumming -
tonite an d anthophyllite-hornblende-cummingtonite wer e newl y found , and 
appear t o be equilibriu m assemblages resultin g fro m exsolution . 

The hydroxyl-stretchin g regio n o f th e infrared spectrum o f th e 
seven analyse d amphiboles wa s studied : i n th e simple r amphibole s 
(cummingtonite, anthophyllite , an d actinolitic hornblende ) th e infrare d 
data indicated tha t th e iro n and magnesium were no t randomly distribute d 
over th e four available cation-sites , bu t were s o ordere d that iron 
preferred th e (M^ , M )̂ sites t o the ( M ,  M^ ) sites. I n the remainin g 
amphiboles (magnesio-hornblend e and nastfngsite) th e complexit y o f th e 
spectra preclude d the determinatio n o f cation-orderin g b y this method . 
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The tourmaline s o f the four majo r occurrence s wer e show n to be 
dravites whic h ar e no t unusual i n composition . Th e average o f severa l 
distortion-indices o f cordierite s wa s a  high 0.26 , indicating tha t they formed 
just abov e th e minimu m temperature o f cordierit e formation . Th e zonin g 
in the corundu m was explaine d i n terms o f titanium variations , whil e th e 
coloration o f the pin k calcite wa s ascribe d t o fine iron-oxid e particle s 
along the cleavages . 

Beard, D . (B.Sc . Hons ) (1969 ) Universit y o f Queensland 

1. Endoceroid s fro m northwester n Queensland . 13 2 pp., 2  plates, 6  tables , 
21 figures, 1  map. 2 . Stratigraph y o f the Silverwoo d area , southeaster n 
Queensland. 11 4 pp., 3  plates, 4  tables , 6  figures, 2  maps. 

1. I n the ligh t o f th e taxonomi c problem s associated wit h the 
structures o f the endosiphuncula r deposit s o f endoceroi d cephalopods , 
a preliminary revisio n o f the famil y Manchuroceratida e is herei n 
undertaken. Th e genera Coreanoceras , Meniscoceras , Allotrioceras , 
Emmonsoceras, an d Williamsoceras are considere d a s junio r synonym s 
of Manchuroceras . Two new species o f Cacheocera s ar e described . Anothe r 
new species belongin g t o the 'Proterocameroceratidae ' i s als o described . 
Developmental an d functional morpholog y is discusse d fo r th e gener a 
Manchuroceras, Cacheoceras , an d Proterocameroceras. 

Because o f th e presence o f th e Nort h American Chazyan species 
Manchuroceras adnatu m and Mirabiloceras cf . multitubulatu m in the 
20-foot thic k coquinit e horizo n near the bas e o f th e Nor a Formation, th e 
Nora Formatio n is tentativel y assigne d a  Chazyan age. 

2. Th e Silverwood area ha s bee n found to contai n Devonian , Permian , 
Jurassic, an d Quaternary strata. Th e Devonian Silverwood Bed s consis t 
of andesites , lithi c greywackes , limestones , conglomerates , bande d 
radiolarian rock s (fin e band s o f siltstone , lithi c an d feldspathic greywacke) , 
and shales. Th e limestones hav e a  probable age withi n th e rang e Middl e 
Siegenian t o Eifelian . Discontinuanc e o f sedimentatio n producin g the Silverwoo d 
Beds, probabl y corresponded with a  post-Lower Devonia n pre-Artinskian 
orogenic movement , whic h cause d th e folding o f the Silverwoo d Beds . 
Sedimentation bega n again in the Lowe r Permian , producin g siltstones , 
feldspathic an d lithic greywackes , subgreywackes , an d orthoconglomerates , 
with a n unconformable relationshi p t o the Silverwoo d Beds . Post-Sakmaria n 
pre-Upper Permia n volcanic activit y resulte d i n the repeate d extrusio n o f 
andesites succeede d b y rhyolites . Bloc k faulting, whic h was probably 
synchronous wit h the emplacemen t o f the Stanthorp e Granit e (Upper 
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Permian -  Lowe r Triassic) , followe d thi s vulcanicity . A s a  resul t muc h 
of th e Permia n strata wa s down-faulte d into the Silverwoo d Beds . Thi s 
block faulting account s fo r the presen t disparit y i n attitude betwee n th e 
Rhyolite Rang e Bed s an d the Eigh t Mil e Cree k Beds. Th e fauna containe d 
in the sediment s o f th e Eigh t Mil e Bloc k is though t to be relate d bot h 
to Faun a II (Bowen Basin ) an d the Ulladull a fauna (Sydne y Basin) , an d i s 
considered herei n o f Aktastinia n or Baigendzhinia n age . Jurassi c an d 
Quaternary sediment s unconformabl y overlie th e Palaeozoi c strata . 

Brunt, D.A . (B.Sc . Hons ) (1969 ) Universit y o f Queensland 

Sedimentology an d stratigraphy o f the Caloundr a area, southeas t 
Queensland. 13 7 pp., 5  tables, 9  plates, 3 0 figures, 4  maps. 

The geolog y o f th e Landsboroug h Sandstone i n the Caloundr a area 
is investigated . Variou s lithologica l type s ar e describe d an d the provenanc e 
of th e sediment s i s determined . Palaeocurren t direction s ar e establishe d 
from cross-stratificatio n measurements , an d are discusse d wit h respec t 
to the orientatio n o f fossilwood. Lithology , varietie s o f cross-stratificatio n 
and analysis o f grain-siz e characteristic s ar e use d i n the determinatio n o f 
the environmen t o f depositio n o f the sediments . 

The sediment s o f th e Brighto n Beds i n the are a are described , an d 
a very smal l outcrop  of beac h roc k i s examine d with regar d to it s origi n 
and the typ e o f cementation . 

Clifford, N.J . (B.Sc . Hons ) (1969 ) Universit y o f Queensland 

Structural analysi s o f th e Corell a Formation near Mar y Kathleen , north -
western Queensland . 7 4 pp., 3 4 figures, 1 0 plates, 4  maps. 

Rocks o f th e Corell a Formation near Mar y Kathlee n display fold s 
of severa l distinc t type s an d a complex array of associate d plana r an d linear 
elements. Structure s typica l o f highly deforme d rocks, includin g discontinuities , 
lensoid structures , an d parallelism o f lithologic layerin g t o schistosity , ar e 
common. 

Initially, calcareou s an d dolomitic pelite s wit h interbedded quart-
zites wer e deposite d i n a  shelf environment . An y syntaphral o r diageneti c 
effects di d not survive late r deformation . Tiltin g o f the sequenc e southwar d 
and intrusion o f the Wong a Granite and small basi c dyke s occurre d prior t o 
deformation i n an intense dynamotherma l metamorphism. Isoclinal fold s o f 
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several k m amplitude, with vertical, meridiona l axial planes , develope d 
with severa l order s o f associate d parasiti c folds . Penetrativ e S-surface s 
developed i n all roc k types. Th e macroscopic structura l relations ar e 
explained by a model of intensiv e parasiti c foldin g and subsequent attenuatio n 
and pulling apar t of the majo r fol d limbs. Foldin g about discordant axe s 
occurred i n the lat e stage s o f this metamorphis m in association wit h the 
development o f ubiquitous non-penetrativ e foliations . Th e non-penetrative 
foliations have , i n places, bee n subsequently folded. 

Lingering thermal activity followin g stres s releas e cause d relativel y 
mild recrystallization . Granoblasti c textures i n the calcareou s rock s ar e 
believed t o reflec t condition s o f lo w differential stresse s rathe r than 
intense post-tectoni c recrystallization . 

Two distinc t style s o f mesoscopi c foldin g o f schistosity ar e developed , 
testifying t o late r phase s o f mino r deformation. Schistosit y i s als o flexure d 
on a regional scale . Majo r norma l and later conjugat e wrench faults formed 
subsequent to the principal phase o f deformation. 

Cowie, M . V. ( B Sc. Hons ) (1969 ) Universit y o f Queensland 

The petrology o f the Memeramb i Dolerit e intrusio n nea r Kingaroy , S E 
Queensland. 6 6 pp., 1 0 tables, 1 4 figures, 4  plates . 

The Tertiar y Memerambi intrusio n consist s o f picrite-dolerit e 
and teschenite. A  progressive decreas e i n olivine wit h increasin g heigh t 
in the intrusion , an d increasing plagioclas e an d clinopyroxene, constitut e 
the principa l moda l variations. Durin g differentiation th e olivine s sho w 
iron enrichmen t (F a t o F a )  while th e plagioclase feldspa r i s enriche d 
in sodium ( A n gg t o A n ) . A reversal i n the trend is observe d in the upper 
margin. Th e associatea bul k titaniferous clinopyroxen e undergoes littl e 
compositional chang e with differentiation (C a M g 3 9 F e i 5 * ° ^a 4 7 ^ 3 7 
Fe ) . Evidenc e i s presente d suggestin g tha t me variations i n the rock 
series an d their componen t minerals ca n be explaine d by a mechanism of 
crystal an d liquid fractionation, wit h the liqui d fractionation occurrin g 
possibly slightl y earlie r i n the formation of the series tha n the crysta l 
fractionation. 

Gravity accumulation , convectiv e currents , an d water ar e believe d 
to have bee n significant factor s i n the evolutio n o f the intrusion . Th e main 
factor responsibl e fo r th e formation of the picrite-dolerite laye r i s believe d 
to be gravit y accumulatio n o n the lowe r front o f consolidation . 
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Lau, G.C . (B.Sc. Hons ) (1969 ) Universit y o f Queensland 

Aspects o f the geolog y o f the Coppe r Conquest area, Moun t Isa. 5 2 pp., 
3 maps , 5  plates, 2 3 figures . 

Several o f the roc k units nea r Moun t Isa have distinctiv e outcro p 
patterns. Th e physiological an d photogeological parameter s whic h charact -
erize the m ar e systemicall y described . 

The Myall y Bed s ar e brow n metasedimentary rocks , containin g 
quartzites an d micaceous arenites . Discontinuou s conglomerat e bed s ma y 
represent loca l diastems , bu t are o f littl e valu e a s a  stratigraphic marke r 
horizon. 

In the Easter n Creek Volcanics, lav a flows ar e interbedde d wit h 
quartzite metasediment , an d both are described . Th e rocks wer e regionall y 
metamorphosed to the quartz-andalusite-plagioclase-chlorit e subfacie s 
of the Abukum a facies series . Interbedde d breccias consis t o f angular 
fragments o f basalt se t i n a  quartz-epidote matrix . Thei r lithology an d 
some suggeste d mode s o f origi n ar e discussed . 

The formations withi n th e projec t area ar e par t o f th e easter n lim b 
of a  meridionall y trendin g syncline . Mesoscopi c scal e observation s o f 
asymmetric folds an d bedding-cleavage relationship s suppor t this concep t 
of th e megascopi c structure . Th e dip isogon metho d is use d t o classif y 
the geometr y o f some fol d profiles , bu t the result s ar e largel y inconclusive . 
However, mesoscopi c fabri c analysis , usin g S  diagrams, suggest s th e 
presence o f two perpendicular fol d systems . Som e aspects o f th e relation -
ships an d genesis o f the fol d pattern are discussed , bu t no definite statemen t 
on their origi n an d time sequenc e ca n be made. 

Rowley, M . (B.Sc. Hons ) (1969 ) Universit y o f Queenslan d 

Amphibolites an d associated rock s o f the tow n area, Mar y Kathleen , 
northwestern Queensland . 8 9 pp., 1 0 plates, 1 1 figures, 9  tables, 3  maps. 

The rock s i n the Tow n Area, Mar y Kathleen , northwester n 
Queensland, ca n be assigne d t o three conformabl e formations. The y includ e 
acid metavolcanic s o f the Argyll a Formation, quartzites o f the Ballar a 
Quartzite an d calc-silicate an d pelitic rock s o f th e Corell a Formation, 
which ar e intrude d b y massive pin k granite , gneissi c granite , an d fine-
grained granit e o f the Wong a Granite . All the rock s ar e o f earl y Proterozoi c 
age an d have bee n regionall y metamorphose d to the lowe r amphibolit e facies . 
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Basic igneou s intrusion s (no w mostly amphibolite s an d biotite 
schists) occu r i n all formations , i n particular the Argyll a Formation , and 
are o f interes t becaus e o f their associatio n wit h coppe r mineralization . 

A dolerite intrusio n in the Wong a Granite shows variou s stage s 
of conversio n t o amphibolite. Th e metamorphism of th e dolerit e i s essen -
tially isochemica l wit h onl y limite d introductio n o f K^ O into locall y sheare d 
rocks. Afte r initia l replacemen t o f origina l pyroxene an d biotite by 
hornblende (magnesia n hastingsite), mineralogica l variation i s restricte d 
to increase i n soda conten t o f plagioclase , alteratio n o f ilmenite t o sphene , 
and the formation of biotit e fro m hornblende in the sheare d rocks . The 
secondary biotit e contain s highe r tota l F e an d MnO and lower Ti O ,  CaO, 
and Mg O tha n the primary . Th e hornblende composition s sho w a  strong 
dependence o n total roc k composition . Metamorphi c recrystallization ha s 
resulted i n simplification o f the plagioclase twins . 

In the Argyll a Formatio n mineralized amphibolites contai n scapolit e 
and have reli c texture s whic h confir m their igneou s origin . Geochemical 
data (whol e rock and scapolite analyses ) indicat e tha t the formation of 
scapolite fro m plagioclase wa s cause d b y metasomatic introductio n of 
Na, CI , and S into the rocks . Th e compositions o f coexistin g plagioclas e 
(An 3 7 ) an d scapolite (Me^ J and the final scapolit e (Me „ ̂ ) suggest a 
dependence o f the scapolu e compositio n on the availabilit y o f metasomati c 
elements. Th e scapolitized rock s sho w a marked increase i n Cu content 
and contain hornblend e (edenite ) wit h higher SiO^ , less Al^ O und higher 
Mg/Fe rati o tha n the hornblend e from the non-scapolit e amphibolite . 

Copper mineralizatio n (chalcopyrite ) i s considere d epigenetic . 
The supergen e enrichmen t reaction s an d ore grade s were controlle d by 
the presenc e o f abundan t pyrrhotite. Th e ore fluids probabl y came from 
outside th e basi c hos t roc k but their origi n i s uncertain . Th e migration 
and deposition o f the or e metal s ar e fault-controlled . 

Ballinger, T.A . (B.App. Sci. ) (1969 ) Universit y o f Queensland 

Geology o f the Blac k Snake Platea u with emphasis o n the Shamrid e Mine . 
20 pp. , 2 1 plates, 8  figures, 3  maps . 

The Blac k Snake Platea u lie s approximatel y 1 2 miles b y road 
south o f the townshi p o f Kilkivan . The presence o f the plateau i s du e to a 
porphyrite intrusio n whic h i s roughl y circula r i n outcrop with a  diameter 
of 1%  to 2  miles . 
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The area wa s mappe d using aeria l photograph s a s a  base , a t 
a scal e o f approximately 1:4,500 . Th e area studie d wa s limite d t o the 
porphyrite intrusio n an d its margin s becaus e i t i s onl y withi n thi s are a 
that mineralizatio n ha s occurred . 

Nieper, C M . (Ph.D.) (1970 ) Universit y o f Queenslan d 

Middle Ordovicia n conodont faunas fro m the Tok o and MacDonald Ranges, 
Australia. 38 5 pp., 2  tables, 1 4 figures, 7  plates. 

Well preserve d assemblages o f conodont s hav e bee n extracte d 
from tw o Australian Ordovician rock units o f approximately equivalen t age : 
(1) th e Nor a Formation , a  predominantly shelly-limeston e sequence , o f th e 
Georgina Basi n i n th e Tok o Range, western Queensland;  (2 ) the Horn 
Valley S i Its tone (lithologicall y sin . la r t o th e Nor a Formation ) of th e 
northeastern Amadeu s Basin i n th e Macdonnel l Ranges, Norther n Territory. 

The conodon t fauna o f th e Nor a Formatio n comprise s 10 5 species , 
of whic h 8 3 are new . Twenty-eigh t gener a ar e represented , includin g thre e 
newly described . Tw o faunal assemblage zone s appea r t o be represented . Th e 
lower on e i s characterize d by Cyrtoniodu s palmatus sp . nov. , _C. platysmatu s 
sp. nov. , Scolopodu s filosu s Ethingto n &  Clarke, 1964 . S. mult i cor ruga tus_ 
sp. nov. , Tokgnathu s sinuosus sp . nov. , an d Trissodella gross a sp . nov. , th e 
upper zon e b y Cyrtoniodu s cirru s sp . nov. , C . sinuatus sp , nov. , Gothodu s 
carinatus sp . nov. , _G. coleatu s sp . nov. , an d Ozarkodina coactilis sp . nov . 

The age o f th e Nor a Formation , on conodont evidence , i s lowe r 
Middle Ordovicia n (lowe r Chazyan ) which agrees wit h previously adduce d 
stratigraphic an d macrofossil evidence 0 Th e conodont fauna o f th e Horn 
Valley Siltston e i s ver y simila r t o that of th e Nor a Formation , but the absenc e 
of characteristi c lowe r Middl e Ordovician species suggest s i t i s slightl y 
older tha n the Nor a fauna. Ther e is littl e obviou s correlatio n wit h th e 
European faunal succession . Th e Nora fauna show s closes t affiliatio n wit h 
North American faunas, especiall y th e fauna o f th e lowe r Chazya n Joins 
Formation o f Oklahoma , and with an assemblage fro m th e Lowe r Setu l 
Limestone (probabl y Lower Ordovician) of Malaya . Th e similarities wit h 
the latte r faun a (whic h is a s ye t incompletel y known ) and the numbe r of ne w 
species an d genera sugges t tha t th e Nor a fauna coul d be part of a  possibl e 
Australian-Asian fauna l province, , 

Batchelor, B.C . (B.Sc. Hons ) (1970 ) Universit y o f Queenslan d 

Carboniferous geolog y o f th e Baywull a area, Yarro l Basin . 30 8 pp., 
5 tables , 1 9 figures, 8  plates, 4  maps . 
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The presen t stud y was aime d at elucidating th e detaile d 
Carboniferous geolog y o f the Baywull a Area, 1 6 miles southwes t o f Monto . 
These folde d sediments hav e been mappe d into six lithologica l units . Th e 
previous stratigraph y has been revise d with the discontinuatio n o f thre e 
formation name s -  th e Tellebang , Rands , and Burnett Formations . This 
results fro m the determinatio n o f element s o f the Cran a Beds an d Dakiel 
Formation comprising the former, and the extrem e difficult y i n mapping 
the poorly differentiated lithologie s o f the Rands-Burnet t Formation. 
Calcareous sediment s o f the Uppe r Visean Baywulla Formation are found 
to be largely allochthonous . A n outlier o f flat-lying ?Tertiar y laterit e ha s 
been determined in the west . 

The include d fossil s wer e studied . Brachiopod s are th e majo r 
faunal elemen t an d have been used largel y wit h pelecypods i n the 
biostratigraphic zonatio n of the associate d sediments . Tw o new species o f 
conulariids hav e been describe d an d the classificatio n o f Levipustul a levis 
and Marginirugus barringtonensis reviewed . A  study of Marginirugus 
barringtonensis shell s provide s th e theoretical basi s fo r further studie s 
into th e effect s o f botto m currents o n shell accumulations . 

Two majo r longitudinall y oriente d folds, th e tightl y folde d Yarro l 
Syncline i n the eas t an d the broad Tellebang Anticline i n the west , exten d 
throughout the thesis area . Foldin g occurred at the en d of the Permian , 
following th e depositio n o f mor e than 15,00 0 fee t o f Uppe r Palaeozoi c 
sediments. Faultin g an d andesite intrusio n i s probabl y related t o this 
activity. Dacit e an d rhyolite wer e intrude d during a period of earlie r 
(lower Westphalian ) igneous activity . 

Bottomer, L.R 0 (B.Sc, Hons) (1970) Universit y o f Queensland 

Aspects o f the geolog y o f th e Biggende n magnetite deposits , wit h particular 
reference t o those i n the Moun t Hastings area . 13 1 pp., figures, tables , 
4 maps . 

Oxygen isotope studie s o f the contac t metasomati c magnetit e 
deposits o f the Biggende n area indicate tha t the magnetit e ha s forme d i t 
temperatures slightl y belo w those t o whic h the surroundin g country rock s 
were raise d durin g thermal metamorphism associated wit h the intrusio n 
of the Degilb o Granodiorite . This i s consisten t wit h fextural evidenc e whic h 
indicates formatio n of the magnetit e afte r th e skarns i n the contac t zone , 
but before th e cessatio n o f late stag e graniti c activity . 

The indicate d temperature o f formation of the ore s foun d in the 
vicinity o f the contac t i s i n the rang e 50 0 to 520 °C. Textura l and minera-
logical features o f the intrusiv e indicat e a  temperature of crystallizatio n 
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of abou t 800°C , an d the temperatur e o f th e metamorphi c assemblage s 
found in th e countr y rock s clos e t o th e contac t i s estimate d as betwee n 
560 an d 580°C . 

The magnetit e bodie s ar e localize d in th e zon e clos e t o th e 
granite contact , an d along limestone-bearing horizon s i n th e countr y rocks 0 

The or e i s notabl y deficien t i n ferromagnesian trac e elements , an d an 
origin involvin g preferentia l diffusio n o f iron into a  vapour phase unde r 
lower crusta l condition s o f we t partial meltin g o f a  geosynclina l sequenc e 
is proposed . 

In th e Moun t Hastings area , th e Biggende n Bed s consis t o f immature 
feldspathic sandstone , limestones , an d partly spilitize d basi c volcanic s an d 
pyroclastics. Th e sequence i s wholl y marin e i n origin Q Here , an d else -
where i n th e contac t zone , numerou s mino r intrusives rangin g in 
composition fro m basic t o acidic cu t the Biggende n Beds 0 

The possibilit y o f discoverin g furthe r larg e magnetit e bodie s i n 
the contac t zon e appears small . Th e high value o f bismuth , ore s o f whic h 
are widesprea d adjacent to th e contact , shoul d however serv e a s encourage -
ment for furthe r prospectin g activit y i n th e area Q 

Brown, R.S . (B.Sc . Hons ) (1970 ) Universit y o f Queenslan d 

Stratigraphy and palaeontology o f th e Yarro l area . 7  plates, 3  tables , 
7 figures, 4  maps , 1  cross-section . 

This thesi s deal s wit h th e stratigraphy , palaeontolog y an d 
sedimentology o f th e Uppe r Carboniferou s and Lower Permian strat a 
in th e Yarro l Basi n o f th e Yarro l Basi n o f Queensland . Th e Rands and 
Burnett Formation s consis t o f a  simila r sequenc e o f lithi c greywackes , 
conglomerates, siltstone , mudstone , an d shales. Consequentl y th e tw o 
formations hav e bee n redefine d a s a  single formatio n -  th e Rands-Burnett 
Formation, an d this ha s bee n subdivide d into fou r litho l gica l unit s base d 
on overall sedimentatio n trends . Th e Rands-Burnett Formatio n is place d 
into th e Boilin g Cree k Grou p because o f it s lithologi c similaritie s wit h th e 
Branch Cree k and Poperima Formations, , A detailed facies stud y o f th e 
Yarrol Formatio n on the wester n lim b of th e Yarro l Synclin e reveale d 
that the formation consist s o f a  sequence o f coars e bioclasti c limestone s 
rapidly alternatin g wit h calcareou s an d non-calcareous siltstone s and 
lithic greywackes . A  fluctuating shorelin e ha s bee n inferred as havin g 
existed a t th e tim e o f depositio n o f both the Rands-Burnet t and Yarrol 
Formations, base d on the cyclina l natur e o f th e sedimentar y types . Con -
temporaneous volcanis m occurred , a t times , durin g the depositiona l 
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history o f thes e formations , an d reached a  climax with the large-scal e 
volcanic outpouring s o f the Ow l Gully Volcanics. Deformatio n of the basi n 
occurred i n the lat e Permia n an d produced the plungin g synclina l for m i n 
the Yarro l Region . Tw o subsequent phase s o f diastrophis m occurre d 
during the Mesozoic . Th e productid brachiopods Strophalosi a preovali s 
Maxwell, 1964 , Taeniothaerus subquadratu s (Morris , 1845) , Anidanthu s 
springsurensis (Booker , 1932) , an d Cancrinella farleyensis (Etheridg e 
& Dun, 1909) , an d a new bivalve specie s Cypricardini a ?multicostat a n. 
sp., al l o f whic h were collecte d fro m the Yarro l Formation , ar e describe d 
in detail . Th e Rands-Burnet t Formatio n has bee n divide d int o two biostrati -
graphic unit s -  a  lower uni t containin g a  fauna of Stephania n age , an d an 
upper uni t containin g a  fauna whic h i s simila r t o the Allandal e Faun a of th e 
Sydney Basin , an d consequently lowe r Sakmaria n in age. Th e fauna of th e 
overlying Yarro l Formatio n i s typica l o f th e Aktastinia n Faun a II, and so 
correlations o f th e Yarro l faun a with simila r fauna s i n other Permia n 
marine basin s i n eastern Australia , a s wel l a s wit h basins i n Western 
Australia an d New Zealand , have bee n established . Th e economic potentia l 
of th e regio n i s disappointing . Mineralizatio n i s to o sporadi c an d of to o 
low a  grade t o warrant any interest , whil e th e existin g structures an d 
physical parameter s o f th e strata ^ suc h a s porosit y an d permeability, 
preclude th e presenc e o f oil . 

Cowlishaw, W.R . (B.Sc . Hons ) (1970 ) Universit y o f Queensland 

The geolog y o f th e Cardwel l Range area, nort h Queensland. 11 0 pp., 
26 figures , 9  tables, 1 0 plates, 2  maps. 

The norther n part of the Cardwel l Range and the coasta l plain s 
bordering the Hinchinbroo k Channel has bee n mapped . The area i s approx -
imately 16 0 km north o f Townsville . Fou r igneous phase s formin g part of a 
larger batholit h ar e recognized . Th e first phase , th e Gle n Gordon Volcanics, 
is mad e up of dacite , rhyodacite , an d rhyolite. Th e phases whic h followe d 
were coars e quartz-feldspa r porphyry , adamellite , an d finally alaskite , 
the las t phas e bein g th e majo r intrusio n i n the area . Thes e phases ar e 
concluded t o be derived b y differentiation an d assimilation fro m a  primary 
magma o f adamellit e composition , an d were emplace d by magmatic 
stoping. 

Tin i s o f majo r economi c importance , an d in the vicinit y o f 
Five Mil e Cree k there i s a n eluvial fi n field . A  geochemical prospectin g 
method for ti n i s developed . Thi s metho d uses th e concentratio n o f ti n 
in the heav y mineral s obtaine d from granite sample s a s a  geochemica l 
indicator. Usin g this techniqu e th e granite s wer e divide d into tin-bearin g 
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(alaskite) an d non-tin-bearing, an d the know n tin field wa s successfull y 
delineated. A n anomaly determined by this mean s wa s found, an d i s a n 
area requirin g close r prospectin g study . Th e coarse quartz-feldspa r 
porphyry varie s fro m pink (microadamellite ) t o gre y (mierogranodiorite ) 
in colour . I t is considere d t o be o f economi c importanc e a s a n ornamental 
stone. 

Gould, W . (B.Sc. Hons ) (1970 ) Universit y o f Queensland 

The petrology o f the Moun t Nullum igneous complex , eas t o f Moun t 
Warning, northeas t Ne w South Wales . 11 2 pp., 1 1 plates, 1 0 tables , 
29 figures, 2  maps. 

Mount Nullum is compose d of a n Upper Tertiary igneou s complex , 
intrusive int o Palaeozoi c phylliti c shale . Contemporaneou s volcani c 
phases, notabl y rhyolit e an d trachyandesite, als o intrud e th e shale . Th e 
first intrusiv e phas e o f th e comple x comprises a  lenticular quart z mon-
zonite, consistin g o f thre e mai n rock types: -

(a) One-pyroxen e (diopside ) quart z monzonite . 

(b) Two-pyroxen e (diopsid e an d hypersthene) monzonite . 

(c) Coarse-graine d quartz-rich monzonite . 

The secon d phas e o f intrusio n i s represente d b y the Moun t Nullu m micro-
granite, whic h ha s bee n subdivide d int o fou r distinc t mineralogica l zones , 
as indicate d b y the followin g assemblages: -

Zone 1  Pyroxene-hornblend e plu s remnan t fayalite-pyroxene-hornblende . 

Zone 2  Pyroxene-hornblende-epidote . 

Zone 3  Hornblende-biotite-epidote , 

Zone 4  Hornblende-biotite . 

Around the monzonit e i s develope d a  metamorphi c aureole , reachin g 
hornblende hornfel s facie s adjacen t to the intrusiv e contact . Anothe r 
metamorphic aureol e i s recognize d aroun d the microgranite , reachin g onl y 
the albite-epidot e hornfel s facie s o f contac t metamorphism . 

The epidot e (iron-rich ) i s derive d b y hydrothermal alteration o f 
the earlie r forme d ferromagnesian minerals . Th e fayalite, whic h formed 
early i n the parageneti c histor y o f the microgranite , i s indicativ e o f a 
low oxygen fugacity an d a low loa d pressure . 
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Chemistry o f the rock s suggest s tha t the Moun t Nullum complex 
iS tholeiiti c i n characte r an d has been derive d from a basaltic paren t by 
essentially fractiona l crystallizatio n processes. , Th e compositional zonin g 
of th e microgranit e is interprete d as cause d by in-situ differentiatio n o f 
the magm a following intrusion . Chemica l relationships als o sugges t tha t 
Mount Nullu m may represent a  phase whic h preceded the intrusion o f th e 
exposed part of th e Moun t Warning Igneous Complex , situated %Vz  miles 
to the west . 

Gregory, P.W . (B.Sc. Hons) (1970 ) Universit y o f Queensland 

The geolog y o f th e Pelican-Malbo n River area, northwes t Queensland. 
128 pp., 48 tables , 2 8 plates, 3 3 figures, 5  maps0 

Three formations , th e Mitakood i Quartzite, Corella Formation 
and Moun t Phil p Agglomerate , are represente d in th e Lowe r Proterozoi c 
metamorphic terrai n o f th e Pelican-Malbo n River Area . Th e Corella 
Formation consist s o f metamorphose d evaporitic shales , limestones , 
dolomites, calcareou s sandstones , an d jaspilites, originall y deposite d as a 
shallow-water marin e shelf sequence Q Pyroxen e (ferriferou s augite ) -scapolit e 
-feldspar para-amphibolite s are th e mos t prominent metamorphic represen-
tatives. Calcareou s granofelses wit h spessartine garne t and actinolite-
bearing granofelses als o for m conspicuou s units . Metajaspilite s were 
probably chemicall y precipitated fol owin g the erosio n o f basi c volcanic s 
on the se a floor . Th e last episod e o f Easter n Creek-Marrab a volcanis m 
is represente d by agglomerate lenses withi n th e Corell a Formation. 

Dynamothermal metamorphis m of th e sedimentar y sequenc e 
under a  pressure o f about 2000 bar s and a temperatur e of about 550° C 
raised th e rock s t o the sillimanite-cordierite-almandin e subfacie s o f th e 
amphibo ite facies . Intrusio n of bodie s o f dolerit e an d gabbro took place 
throughout the metamorphi c cycle Q Pegmatites , fractionatio n products 
of granite s a t depth , were intrude d into th e sedimentar y sequence and 
subsequently metamorphosed . Both exsolution an d replacement perflate s 
are develope d in th e metamorphose d pegmatites. Scapolit e i n the metapelite s 
formed by the reactio n o f evaporiti c halit e o n microcline , wherea s scapolit e 
in the ortho - an d para-amphibolites develope d from the action o f metasomati c 
volatiles o n plagioclase. Boro n was concentrate d in the evaporiti c sediment s 
and was incorporate d into th e growt h of tourmalin e upon metamorphism. Trace 
element dat a for R b and Sr, chemica l analyses , an d textural relation s 
provide som e basi s fo r distinguishin g ortho - and para-amphibolites, but 
the effect s o f metasomatis m mak e such a distinctio n unreliable . 
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Two periods o f folding hav e affecte d th e roc k units. Th e calcareou s 
rocks an d jaspilites hav e undergon e extrem e plasti c flowage . Shearin g and 
hydrothermal activit y associate d wit h strikesli p faultin g o n conjugate trend s 
superimposed a  thermal metamorphis m (often retrogressive ) o n the roc k 
units an d extensive area s o f 're d rock' formed by the precipitatio n o f 
hematite fro m hydrotherma l solutions. Sod a metasomatism wa s activel y 
associated wit h the faulting episode . Som e of the fault s wer e silicified , 
but the Manganes e Fault  was als o infille d wit h manganese probabl y derived 
from th e enclosin g manganiferou s metasediment s b y hydrothermal action . 
The distinctio n betwee n brecciatio n du e to faulting an d metamorphosed 
sedimentary breccia s i s controversial . 

Mineralization i s confine d t o uranium, thorium , an d copper. Thre e 
of th e five recorde d uranium-thorium deposits ar e graniti c pegmatite s 
containing allanite , thorogummite , and/or zircon . Davidit e a t the Malbo n 
Anomaly i s probabl y a fractionation produc t from a granite a t depth. 
Uranium and copper mineralizatio n a t the Pelica n Uraniu m Min e i s th e direc t 
result o f the introductio n o f thes e constituent s throug h the Pelica n Faul t 
zone. Othe r smal l coppe r deposit s wer e forme d by remobilization of 
copper during metamorphism. 

Koppe, W  H. (B.Sc . Hons ) (1970 ) Universit y o f Queensland 

The Mesozoi c sequenc e o f th e Djua n area, southeas t Queensland . 9 4 pp., 
13 figures , 5  tables, 7  plates, 2  maps. 

The Mesozoi c sequenc e o f th e Djua n area, southeas t Queensland , 
consists o f 90 0 feet o f continenta l sediment s unconformabl y overlyin g 
Silurian? metamorphics an d Permian? tonalite. Th e sediments di p gentl y 
to the southwes t an d are overlai n b y Tertiary basalts . Th e Mesozoi c unit s 
are, i n ascending order , th e Taron g Beds, th e Helido n Sandstone, an d the 
Marburg Formation . 

Sedimentation o f the Taron g Beds, whic h occup y a  narrow linea r 
basin, wa s i n part fault-controlled. O n a local scale , facie s distributio n 
and thickness o f th e uni t ar e controlle d b y basement topography . Th e lithic 
rudites an d sandstones whic h constitut e th e uni t were derive d from the 
basement rock s o f th e adjacen t Yarrama n High. 

Conformably overlyin g th e Taron g Beds i s th e Helido n Sandstone, 
which consist s o f subarkose s an d orthoquartzites derive d from a  nearby 
granitic sourc e t o the north . A n episode o f faulting a t the en d of Helido n 
deposition wa s accompanie d by a change i n dominant curren t direction . 
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The Marbur g Formation , which disconformably overlies th e 
Helidon Sandstone, i s divisibl e int o a  lower argillaceou s sequenc e o f flood-
plain o r lacustrin e origi n and an upper arenaceous sequenc e o f fluviatil e 
origin. Th e litharenites an d feldspathic litharenite s o f the uni t were derive d 
from basi c volcanics , greenschis t facie s metamorphics , and acid plutonic s 
to the eas t an d northeast. 

A heav y minera l study o f outcro p material from the Djua n area, 
and core fro m drill-holes 12 , 13 , and 14 down dip to the west , ha s define d 
three heav y minera l zones , eac h o f which corresponds to one o f the thre e 
formations. Correlatio n between drill-hole s show s tha t the Helidon 
Sandstone i s missin g from the sectio n o f drill-hol e 14 , probably as a 
result o f erosio n subsequen t to fault movemen t at the en d of Helidon 
deposition. Permeabilit y ha s bee n an important factor i n the intrastrata l 
solution o f detrita l mineral s an d in the epidiageneti c formatio n of 
authigenic minerals . 

Paterson, H.L . (B.Sc. Hons) (1970 ) Universit y o f Queensland 

The geolog y an d petrology o f the Korrumby n Cree k area o f the Moun t 
Warning Igneous Complex , northeastern Ne w South Wales . 17 4 pp., 
36 figures , 1 5 plates, 1 3 tables. 

Mount Warnin g is th e erode d remains o f the magm a chamber 
which fed basaltic lav a to the ven t o f the Tertiar y Twee d shield volcano . 
The intrusiv e comple x can be divided into a n outer (older ) series , 
comprising gabbro and quartz monzojiite , and an inner (younger ) series , 
comprising gabbr o (dated as 2 3 x 1 0 years) , alkal i syenite , an d 
trachyandesite. 

The Korrumby n Creek section o f the intrusiv e comple x i s 
composed mainl y o f fine-grained gabbros , of which severa l separat e type s 
have bee n recognized , wit h a  younger, margina l intrusion o f quartz-fayalite 
monzonite. A  syenitic rin g dyk e (als o younger than the gabbro ) marks the 
boundary between th e inne r an d outer series . 

The intrusio n ha s bee n emplace d along the unconformable 
boundary between th e lowe r Palaeozoi c Brisban e Metamorphic s and the 
Mesozoic sediment s whic h overli e them . Contac t metamorphism has 
reached hornblende hornfel s facies . Th e amphibolejn the metamorphic 
rocks i s kaersutite , suggestin g a n unusual original compositio n for 
these rocks . 
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The gabbro s typically contai n labradorif e and two pyroxene species , 
which exhibi t exsolutio n phenomen a characteristi c o f tholeiitic pyroxenes . 
Olivine i s common , but not ubiquitous. Th e gabbros of th e inner serie s 
are andesine-bearing , reflectin g thei r mor e alkaline nature . Th e monzonite 
intrusion i s characterize d by orthoclase, oligoclase , quartz , pyroxene, and 
fayalite, althoug h the latte r minera l is onl y present i n the area adjacent 
to th e gabbr o contact. 

Although the gabbr o shows typica l tholeiiti c affinities , th e Korrumby n 
Creek rock s as a  grou p are transitiona l toward s mildl y alkaline types . 

The gabbroi c magma, believed t o have been derive d by partial meltin g 
in th e upper mantle , wa s originall y a n olivine tholeiite , whic h was modifie d 
by high-leve l fractionatio n t o a quartz-normative tholeiitic magma . The 
monzonite ha s evidentl y beeivderive d from the residua l gabbroi c liquids b y a 
combination of th e processes o f fractional crystallizatio n an d assimilation o f 
the countr y rock. Th e origin o f th e rin g dyk e is problematical , and several 
theories ar e proposed. 

Rollason, R.G . (B,Sc. Hons) (1970 ) Universit y o f Queensland 

The geolog y of th e Marodia n area, nea r Gympie , southeas t Queenslan d 
170 pp., 1 4 plates, 2 3 figures, 9  maps. 

Geological mappin g in the Marodia n area northwes t o f Gympi e revealed 
tightly folde d sediments o f th e Lowe r Permian Biggende n Bed s whic h are 
intruded by Middl e Triassi c granodiorit e t o tonalite o f th e Muske t Flat 
Granodiorite. Th e Lowe r Permian sediments ar e divisibl e int o four units : th e 
Mant Basalt , Gundia h Bridge Greywacke , Gigoomgan Limestone, and Teebar 
Greywacke. Correlatio n is base d on both lithological an d palaeontological 
evidence. Regiona l tecfonism ha s produce d folding which has been followe d 
by th e granodiorit e intrusion an d faulting. A  dyke swarm with a mea n strike o f 
080° intrude s th e area. Heav y faulting ha s occurre d and a down-faulte d block 
of Mesozoi c sediments wa s recognized . Th e granodiorite intrusion ha s contact -
metamorphosed the limeston e an d other Lowe r Permia n sediments t o hornblende 
hornfels facies . Contaminatio n of th e granodiorit e magm a has formed an 
appinite, an d late-stage metasomatis m has change d the compositio n o f th e 
metamorphic hornfel s an d introduced Cu-A u mineralizatio n in the form of a 
disseminated bornite-chalcopyrite or e wit h mino r gol d (a s in Munn a Min e i n 
the nort h of th e area). 
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Smart, P.G . (B.Sc . Hons ) (1970 ) University"o f Queenslan d 

The petrology o f th e summi t region o f the Moun t Warning centra l comple x 
of northeaster n N.S.W . 12 3 pp., 37 figures, 2 1 tables, 1 3 plates, 4  maps . 

The rock s o f th e summi t region o f the Moun t Warning centra l 
complex includ e a  variety o f gabbros (some o f which ar e layered) , porphy-
ritic trachyandesites , an d numerous saturated alkaline an d peralkaline 
rocks. Th e latter compris e syenites , trachytes , comendites , an d rare 
leucorhyolites. Thes e saturate d peralkaline rock s contai n aegirine/aegirine -
augite, arfvedsonite , an d aenigmatite, commonl y together wit h fayalit e 
and quartz. X-ray method s indicate tha t microclin e microperthite s for m 
the dominan t feldspar i n the syenites , an d the trachyte s contain s sanidin e 
phenocrysts an d sanidine-anorthoclase cryptoperthit e i n the groundmass. 
In the trachyandesite s alkal i mafi c mineral s ar e absen t an d the majo r 
mafic constituen t i s augit e t o ferroaugite. Th e gabbros consis t essentiall y 
of plagioclase (labradorit e to calci c andesine) , augite , olivine , uralite , 
magnetite, an d ilmenite i n varying modal proportions, with biotite and 
apatite a s majo r accessories . 

Geochemical dat a (3 1 whole roc k analyses) indicat e tha t many of 
the rock s forming the comple x are product s o f a  strongly differentiated , 
saturated alkal i basal t magma . Lo w Sr abundances i n the trachytes an d 
comendites indicat e tha t feldspar fractionatio n ha s playe d a majo r rol e 
in the differentiatio n o f thes e Moun t Warnin g rocks . Th e early gabbros 
investigated b y Paterso n (1970) , however , sho w evidence o f tholeiitic 
parentage an d the chang e t o alkal i magm a appears t o be completel y 
transitional. 

Crystallization trends base d on five analyse d pyroxenes (an d 
several opticall y determined ) indicate  intitia l F e enrichmen t i n the intermediat e 
rocks followe d b y a strong trend toward Na enrichment. 

K-Ar date s indicat e tha t the extrusive s o f the shiel d ar e lowe r 
Miocene i n age (2 4 to 2 2 m.y.) and that the comple x was intrude d synchron-
ously wit h the effusiv e type s o r ma y slightly post-dat e them . Th e proposed 
sequence o f intrusio n (base d on field relationship s and/o r geochemica l 
evidence) fo r th e majo r roc k units o f the comple x is:- earl y tholeiiti c gabbro s -
transitional t o alkaline laminate d gabbros - monzonit e and trachyandesite -
central syenit e -  multistag e rin g dykes . - trachyt e an d comendite dyke s -
leucorhyolite dykes . 

The Moun t Warnin g central comple x is interprete d a s a  high-leve l 
pluton, intrude d along a  reopened N- S fault(?) betwee n th e Palaeozoi c 
basement an d Mesozoic sediments o f th e Clarenc e -  Moreto n Basin . 
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Following cessatio n o f eruptio n o f th e shiel d volcano , th e emplacemen t o f 
the centra l trachyandesit e plu g seale d th e vent . Subsequen t cauldro n 
subsidence o f th e centra l portio n o f the volcano produced a  caldera and 
the rin g dykes . 

Woodford, P.J . (B.Sc . Hons ) (1970 ) Universit y o f Queenslan d 

The geolog y o f a n area eas t o f Moun t Samson, southeaster n Queensland . 
202 pp. , 6 8 figures, 2 1 tables, 2 6 plates, 5  maps. 

At Moun t Samson, southeas t Queensland , a  scapolite -  garne t -  brow n 
hornblende -  plagioclas e -  diopsid e hornfel s wa s produce d by the contac t 
metamorphism o f a n original spilit e membe r of the Neranleigh-Fernval e 
Group. Th e banding o f the brow n hornblende was produce d by metasomatis m 
and subsequent growt h along paralle l shea r plane s i n the spilite . Extensiv e 
Ca metasomatis m has occurred . 

The scapolit e i s a  metasomatic vein-fillin g o f compositio n M a ^ M e ^ . 
The ofte n associate d garne t i s andradite-rich . Th e colour o f th e brown 
hornblende i s attribute d t o high titanium an d ferric-iron content . 

Biotite wa s develope d i n the greywack e horizon s b y the granodiorit e 
intrusion. Biotit e compositio n i s a  function o f proximit y to the intrusion . 

Geochemical an d mineralogical evidenc e suggest s small-scal e 
potassium -  rubidiu m metasomatism int o the greywack e awa y from the 
contact. 

The Triassi c epizona l intrusio n i s characterize d b y the initia l 
injection o f a  gabbro-diorite suit e a s satelliti c stocks , followe d by 
abundant granodiorite an d finally granite , graphi c pegmatite , an d aplite . 
Analyses o f th e majo r oxide s plu s Fb , Sr , Zr , and Cu from the igneou s 
members demonstrat e tha t they belon g to a  calc-alkaline suite . 

An extensive rang e o f composition s i s show n by CaO - K  O -
Na O  and MgO - Fe O - Alkal i plots . Chemica l trends ar e simira r t o thos e 
outlined for calc-alkalin e suite s i n western Nort h America . 

The chemistry , mineralogy , structura l features , an d regiona l 
geological settin g are compatibl e wit h a  parent magm a of approximate 
andesitic composition . Th e strong zonin g o f plagioclase , th e successiv e 
appearance o f severa l mafi c minera l phases i n mos t rocks , th e sequenc e 
of emplacement , an d the chemica l trend s o f th e intrusiv e suit e sugges t th e 



-44-

operation o f fractional crystallization 0 Partia l o r complet e assimilatio n o f 
unknown quantities o f cognat e mafi c rock s i s considere d t o have bee n a 
modifying process . 

The granit e composition , plotte d in an Ab-Or-Q-H^O system , 
suggests tha t i t wa s derive d from the parental andesitic magma 0 Both 
assimilation an d differentiation appea r t o have occurre d at deepe r level s 
than are no w exposed . 

Feros, J.M . (BoApp . Sc c Hons ) (1970 ) Universit y o f Queenslan d 

The natur e and genesis o f th e or e deposit s o f S 0E 0 Mol e Tableland . 
54 ppo , 2 2 plates, 1 4 figures, 2  maps. 

The Mol e granite , whic h i s par t of th e Ne w England Batholith, i s 
part of a  hig h leve l pluton , passivel y emplace d in Permia n mudstone s o f 
the Booroc k Group 0 

The granit e suffere d deformatio n controlle d by the bedding aniso -
tropy o f th e surroundin g mudstones . Orogeni c compressio n fro m th e east , i n 
closing th e Permia n trough produced a prin.ary shear zon e trendin g 
NoE.-S.W. paralle l t o th e directio n o f weakness . Thi s shea r zon e localize s 
the numerou s ti n and wolfram lode s i n th e area . A  subsequent tensiona l 
release episod e produce d an orthogonal N.W.-S CE. fractur e se t whic h i s 
barren o f mineralization . 

In th e nex t phase o f deformatio n th e beddin g anisotropy continue d 
to contro l deformation . Shortening  along an N.W.-S.E . axi s (a t right angle s 
to the directio n o f weakness ) produce d a very acut e angle d conjugat e 
shear set c 

The orthogona l joint sets ar e no t considered t o be conjugat e 
shears resultin g fro m orogenic compression . 

The fi n and wolfram lodes ar e zoned , wolfra m lodes bein g withi n 
300 yard s o f th e contac t whil e ti n lode s ar e consistentl y farthe r int o th e 
granite bu t within 1  mile o f th e contact . 

The intensit y o f N.W.-S.W . fracture s i s greate r i n mineralize d 
areas. Th e average join t spacing i s 1  joint/5 ft in mineralize d areas , 
compared with 1  joint/25 ft i n unmineralized areas 0 
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The cassiterit e lode s ar e mesothermal . Thi s is indicate d by the 
abundance o f chlorit e a s a  gangue , th e conspicuou s lac k of fluorite an d 
boron minerals , th e uniqu e cassiterite-adulari a paragenesis , th e cassiterite -
zeolite assemblag e i n som e lodes , an d the definit e structura l contro l by 
the N 0E.-SoW. shea r zone . 

Texturally th e cassiterit e an d adularia appear simultaneousl y 
at the expens e o f quartz . At low temperatures , a s show n experimentall y 
by H.G . Smith, alkaline potassiu m stannat e solution s reac t wit h quartz 
and kaolinite t o produce adularia and cassiterite Q 

Regional prospecting i n the area shoul d be on a twofol d structural 
and geochemical basis . Th e structural requirements are passivel y intrude d 
granites wit h associated vei n dilatatio n preferably into lo w pressure zones , 
viz. lineamen t intersections an d fold salients. Th e geochemical requiremen t 
is tha t the biotite o f granit e sample s contain s mor e than 5 0 ppm tin. 

Detailed prospecting shoul d consider cusp s i n the original granit e 
surface an d associated cuspat e contro l o f ti n lodes . Criteri a for cus p 
location shoul d involve a  recognitio n o f th e typica l geometr y o f a  cuspat e 
control e d lode system . 

Use o f fluid inclusions t o locat e region s o f anomalous cooling , 
and detection o f flow layerin g t o find original hump s in the granit e surface , 
are viewe d as impracticabl e for cus p location , althoug h tech icall y th e 
best methods . 

Furness, C P . (B.App . Sc . Hons ) (1970 ) Universit y o f Queensland 

Electrical prospecting fo r highl y resistiv e or e at th e Neardi e Antimony 
Mine, Gympie . 9 1 ppQ, 2 9 figures, 4  plates, 5  maps . 

A surfac e potentia l trenchin g technique , suitabl e fo r rapi d horizontal 
investigations i n th e searc h for vertical , highl y resistiv e zones , ha s bee n 
developed. I n this method , th e problem of potential electrod e contac t resistance s 
has bee n overcome by the us e o f a  high impedance voltmeter i n the measure -
ment of potentia l drops . 

The use o f alternating curren t in the techniqu e ha s grea t operationa l 
advantages, bu t interpretation i s hampere d by the lac k of curren t penetration 
information for finit e electrod e separations . 
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The theoretica l behaviou r o f th e apparen t resistivity obtaine d by this 
method ove r vertical , resistive , dyke-lik e feature s ha s bee n derive d fro m 
first principles , an d evaluated usin g th e Universit y o f Queenslan d PDP 10 
computer. Result s ar e presente d i n graphical form . 

This surfac e potentia l metho d was teste d i n prospecting fo r nea r 
vertical, resistiv e shoot s o f stibnite-quart z mineralizatio n a t the Neardi e 
Antimony Mine , Gympie . Result s o f the surve y see m mos t encouraging an d 
warrant the considerabl e expens e o f testing electrica l indication s a t dept h 
by diamond-drilling . 

Krosch, N.J . (B.App . Sc . Hons ) (1970 ) Universit y o f Queensland 

A geologica l stud y o f th e Gol d Creek area. 7 9 pp., 1 3 figures, 1  table, 
16 plates , 3  maps. 

An area o f 6  square mile s wa s mapped . Within this are a th e majo r 
lithological unit s ar e Enogger a Granite , Bunya Phyllite , an d Neranleigh -
Fernvale Group . 

The Enogger a Granite i s a  composite intrusio n consistin g o f grano-
diorite intrude d by adamellite. Bot h phases o f intrusio n sho w wide variation s 
in texture , fro m porphyritic t o equigranula r varieties . Dykes , sills , an d plugs 
of aci d igneou s materia l i n the surroundin g area ar e relate d t o the Enogger a 
intrusion. 

The Buny a Phyllite consist s dominantl y o f micaceou s phyllite s whic h 
are product s o f regiona l metamorphis m of pelitic sediments . Foliatio n i s wel l 
developed, bu t original beddin g planes ar e ofte n obvious . Thes e phyllite s hav e 
been contac t metamorphose d to a  low grade by the Enogger a pluton. Pneu -
matolytic fluid s hav e penetrated thes e hornfelse s formin g quartz-tourmaline-
albite rocks . 

Intrusion o f th e Enogger a Granite was mainl y mechanica l -
especially fo r th e granodiorite . Th e adamellite wa s probabl y intruded by a 
process o f bloc k stoping. Brecci a zone s withi n th e hornfel s forme d by 
collapse o f overlyin g materia l followin g subsidenc e o f a  block at depth . 
A theory o f potassium metasomatis m ma y be used t o explain th e natur e 
of th e intrusion . 

The Neranleig h -  Fernval e Grou p is a  heterogeneous assemblag e o f 
greywackes, shales , siltstones , bedde d cherts , an d basic volcanics . Som e of 
the siltstone s ar e phosphatic , containin g segregation s o f a  greenis h 
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aluminium phosphate mineral . On e manganiferous cher t horizo n is als o 
known. Mino r gol d mineralization occur s i n quartz lode s i n th e vicinit y 
of th e Kenmor e Fault. 

The majo r structural featur e o f th e area i s th e foldin g o n the 
Indooroopilly Anticline . Th e compression whic h produced the folding gav e 
rise t o conjugat e shear s an d transverse tensio n joints . Thes e structure s 
controlled th e late r intrude d dykes . 

UNIVERSITY OF NEW ENGLAND 

Jackson, J.H . (Ph.D. ) (1969 ) Universit y o f Ne w England 

Middle Devonia n conodont s o f th e Timo r Limestone , Ne w South Wales . 
Vol. 1: - 46 0 pp., 1 4 text-figures; Vo L 2:- 65 pp., ( 3 supporting papers), 
68 plates, 1 2 tables Q 

The succession s o f conodon t faunas ar e describe d from two 
almost complet e Middl e Devonian sections withi n th e Timo r Limestone . A 
number o f easter n Australia n Middl e Devonian limestone s ar e correlate d on 
the basi s o f th e Timo r sequences . Relationship s t o overseas section s ar e 
also discussed . 

Supporting Papers : 

1. Lowe r Devonia n subspecie s o f th e conodon t Polygnathu s Linguiformi s 
Hinde from southeastern Australi a (G.M , Philip an d J.H. Jackson) . 

2. Extrac t from: Lowe r Devonia n biostratigraphy i n th e Wee Jasper 
region o f Ne w South Wales (A.E.H . Pedder , J.H . Jackson an d 
G.M. Philip) . 

3o Th e sequence o f Lowe r and Middle Devonian Conodon t Faunas i n 
eastern Australi a (G 0M. Philip an d J.H. Jackson) . 

Fisher, D . (B.Sc . Hons) (1969 ) Universit y o f Ne w England 

A structura l stud y o f th e Warnes Rive r district . 10 9 pp., 3 9 figures , 
1 map , 1  tableQ 
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The projec t area i s approximatel y 5 0 miles SS E of Armidale, 
approximately 3 0 miles ES E of Walcha , an d covers roughl y 3 0 square 
miles. Th e area ha s bee n deforme d at leas t fou r an d possibly fiv e times . 
These deformatio n period s ca n be summarize d as follows . Firs t 
deformation: resulte d i n a  planar foliation S^ ; no evidence o n the styl e 
of th e folds , o r o n the kinematic s an d dynamics. Secon d deformation : 
macroscopic foldin g o f S 1 int o broad but close d folds ; th e kinemati c a , 
axis o r movemen t directio n o f these fold s plunge s 65-70 ° sout h wit h th e 
principal stres s directio n approximatel y subhorizonta l an d east-west . Thir d 
deformation: mesoscopi c foldin g o f th e plana r limb s o f th e F^-folds ; th e 
mechanism appear s t o have bee n bucklin g followed b y flattening norma l to 
the axia l surface ; th e kinemati c a . axis plunge s t o the nort h or northeas t 
with th e principa l stres s oriente d north-south . Fourt h deformation : 
macroscopic foldin g whic h ha s rotate d S ^ into close d angula r folds . Analysi s 
of mesoscopi c fabri c element s suggests  tha t on e structura l domai n withi n 
the are a ha s bee n reoriente d relativ e t o the res t afte r th e fourt h deformation . 

Hawke, J.M . (B.Sc . Hons ) (1969 ) Universit y o f Ne w England 

The geolog y o f a  Carboniferou s sequence wes t o f Bingara . 4 0 figures , 
91 pp. , 6  tables , 3  maps. 

The 3 5 sq mil e are a studie d i s abou t 20 miles wes t o f Bingara , 
N.S.W. (Shee t 8  -  Banghee t -  Geologica l Ma p of Ne w England, 1:100,00 0 
Series). A  sequence passin g fro m pelagic Visea n Namo i Formation 
mudstones, throug h a  near-shore transitiona l zone , t o extensiv e terrestria l 
sediments wa s mapped , and the sedimentar y petrology , provenance , 
sedimentation, an d stratigraphy o f the are a studie d i n detail . Th e base o f 
the Carod a Formation i s take n a t the lowes t marin e fluviatil e sandstone . 
The are a o f littora l an d neritic sedimentatio n ha s bee n mappe d as th e 'Uppe r 
Facies' membe r o f th e Namo i Formation. Extensiv e faultin g occur s i n the 
upper Namo i Formation . Structura l relationship s i n the centr e o f th e are a 
have bee n reinterpreted . Th e Ladysmit h Anticline i s blankete d by Palla l 
Conglomerate an d the structur e i s no w thought t o be equivalen t wit h th e 
Killara Anticline . Th e Ladysmit h Fault does no t exist . 

Hughes, D.C . (B.Sc. Hons ) (1969 ) Universit y o f Ne w England 

Nickeliferous laterit e deposit s a t Wingelinna , Centra l Australia . 6 8 pp. ,  5  maps, 
8 plate s -  genera l form , igneou s an d metamorphic petrography , economic , 
later ites. 
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Nickeliferous laterite s forme d by intense chemica l weathering o f 
olivine- an d pyroxene-rich ultrabasic rocks . Th e 'ochreous ' laterite s 
overlie relativel y fres h peridotite s an d pyroxenites. Peridotite s ar e 
believed t o have been emplaced as 'pods ' and 'lenses ' followin g th e partia l 
consolidation o f an earlier intrusiv e phase . Wher e th e bedrock is a 
serpentinite o r serpentinou s cla y i t i s overlai n by a nickel-poor 'jasperoidal ' 
type laterite , largel y mad e up of iro n oxide an d microcrystalline o r chal -
cedonic silica . Nickeliferou s hydrosilicate s o f magnesiu m are rathe r scarc e 
in the Wingelinn a deposit, bu t where presen t ar e believe d t o have bee n 
formed durin g a later supergen e enrichmen t phase consequen t o n gradual 
uplift an d erosion o f th e lateriti c overburden . 

Jenkins, T.L . (B.Sc. Hons ) (1969 ) Universit y o f Ne w England 

The Carboniferou s sedimentary sequenc e i n the Carod a district , Uppe r 
Horton, N.S.W . 16 3 pp., 49 figures, 5  plates, 2  maps. 

The are a investigate d cover s 2 5 square mile s o f the northeaster n 
section o f th e Horto n map sheet No . 290, and part o f the southeaster n 
section o f th e Banghee t ma p sheet No . 280 (Geological Map of Ne w England, 
1:100,000). Sedimentation , stratigraphy , an d sedimentary petrography are 
examined i n detail . Secondar y aspects o f the stud y includ e vulcanism , 
structural geology , an d palaeontology. Th e Carboniferous sequence i n the 
area consist s o f a n essentially conformabl e succession o f lithi c sandstones , 
conglomerates an d tuffs. Th e olde r Carboniferou s units contai n marine 
limestones, shale s an d paralic iro n sand deposits, calcareou s oolith-ric h 
sandstones an d pebbly sandstones; th e younge r rock s ar e predominantly 
terrestrial conglomerate s an d sandstones containin g a n increasingly acidi c 
volcanic contributio n as th e sequenc e become s younger . Man y units contai n 
abundant reworked juvenile pyroclasti c debri s an d abundant opaque minerals . 
Burial metamorphism , mainly producing a laumonite-chlorite assemblag e 
with minor clinoptilolite , affect s th e entir e 6,000 + fee t succession . Ag e 
relations establishe d fo r this sequenc e i n other part s o f the Ne w England 
Geosyncline ar e confirme d by palaeontological studie s o f fauna and flora 
at Caroda . 

Mason, D.R . (B.Sc . Hons ) (1969 ) Universit y o f Ne w England 

Part I  - Th e geology o f th e Kyogl e district , northeaster n Ne w South Wales. 
Part I I - Th e Glenugie Peak intrusion , nea r Grafton , N.S.W . 12 3 pp., 3  maps , 
13 plates , 1 1 figures, 2 0 tables; -  sediments , igneou s petrography, 
mineralogy, pedogenesis . 
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Part I  describes th e geolog y o f the Kyogl e district, N.S.W. , whic h 
lies o n the southwester n flank s o f the Twee d Shield Volcano. The volcanic 
sequence i s subdivide d into four units , i n which two distinct lineage s ar e 
recognized: a  mildly undersaturated sodic alkalin e series , an d a moderately 
saturated potassie tholeiiti c series . Thes e are describe d and discussed i n 
terms o f petrographic , mineralogical , an d partial chemica l data . Separat e 
sources ar e propose d for th e tw o lineages. Th e alkaline lava s wer e erupte d 
first fro m a source possibl y i n the Woodenbon g distric t t o the northwes t of 
Kyogle. Th e tholeiitic lava s wer e erupte d somewhat later fro m the Moun t 
Warning Centra l Complex to the northeas t o f Kyogle . Petrogeneti c 
interelafionships betwee n the tw o volcanic serie s ar e discussed . 

Part II : Th e undersaturated rocks o f Glenugi e Peak , nea r Grafton 
N.S.W., ar e discusse d i n terms o f field relationships , petrography , and 
partial chemica l data . Thei r derivation by partial meltin g o f initiall y 
volatile-rich mantl e peridotite a t depths o f 35-7 0 k m is proposed . 

McClung, G . (B.Sc . Hons) (1969 ) Universit y o f Ne w England 

Biostratigraphy an d general geolog y o f a n area eas t o f Mudgee , N.S.W . 
71 pp., 1 7 plates, 2  maps, 7  figures. 

The are a investigated , approximatel y twelve squar e mile s eas t 
of th e tow n of Mudge e in the Centra l Wes t o f Ne w South Wales, contain s 
sediments o f Emsia n to Famennia n age outcroppin g on the limb s o f the Pin e 
Ridge Syn c line. Th e Mount From e and Mount Knowles limestones outcrop 
at the bas e o f th e sequence . Sample s from these tw o limestones wer e 
processed with the ai m o f recovering , describing , an d obtaining an age from 
conodonts b y comparison with othe r Australian and European conodont 
assemblages, thu s ascertainin g th e ag e relationship s o f the Moun t Frome 
and Moun t Knowles limestones t o other Easter n Australian formations. A 
lithostratigraphic ma p of the are a i s presente d with particular emphasi s 
on the limestone s an d areas adjacen t to them. 

Gunthorpe, R.J . (Ph.D. ) (1970 ) Universit y o f Ne w England 

Plutonic an d metamorphic rocks o f the Walcha-Nowendoc-Yarrowitc h 
district, norther n New South Wales. 40 5 pp., 2 2 plates, 3 0 figures, 3  maps. 

The Walcha-Nowendoc-Yarrowitc h district lie s withi n th e Central 
Complex o f northeaster n Ne w South Wales. Palaeozoi c strat a her e ar e 
extensively faulted , deformed , and metamorphosed; however, tw o majo r 
lithological subdivision s hav e been recognized. Th e name Ti a Complex is 
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proposed for tha t part containing regionall y metamorphose d rocks showin g 
evidence o f widespread multipl e deformatio n and recrystallization, int o 
which the foliated Ti a Granodiorite has bee n emplaced. Thre e further 
subdivisions hav e bee n recognized within this majo r structura l unit , whic h 
is separate d from less strongl y deforme d rocks b y zones o f majo r faulting . 
Two contrasting style s o f regiona l metamorphis m are presen t withi n the 
area mapped . The relationship betwee n the fabric o f the metamorphi c mineral s 
and the successiv e structura l element s establishe s a t leas t si x episode s o f 
metamorphism within the Ti a Complex. Low-pressur e regional metamorphism 
culminating with emplacemen t of th e Ti a Granodiorite was followe d by 
localized high-pressur e alteratio n associate d wit h the Nowendo c serpentinit e 
intrusion. Mineralogica l and geochemical dat a are presente d for regionall y 
metamorphosed basic an d semipelitic rock s an d for the Ti a Granodiorite 
and Nowendoc Serpentinites. Th e Tia Granodiorite belongs t o the Hillgrove 
Plutonic Suite , an d has cause d potassium enrichmen t i n its envelop e rocks . 
Unaltered ultramafics ar e presen t i n the Nowendo c intrusion, wher e fiel d 
and petrographic evidence favou r volume expansio n durin g serpentinization . 
A Permia n age i s suggeste d fo r regiona l metamorphis m and igneous 
activity i n this region . 

Khan, I.A . (Ph.D ) (1970 ) Universit y o f Ne w England 

The natur e o f the band s and its geneti c significanc e i n som e banded 
sulphide ores . 2  vols, 34 3 pp., 248 figures, 4  plates, 2 1 tables* 

The investigatio n i s designe d a s a n attempt towards the resolutio n 
of th e problem of or e genesi s o f the banded sulphide orebodies . Fo r a 
generalized approac h three bande d sulphide deposit s -  Captain s Flat , N.S.W. , 
Rosebery, Tas. , and Mount Isa, Ql d - ar e selected . 

On the basi s o f the informatio n collected o n field associations , 
textural interpretations , mineralogica l relationships , an d anealing and 
grain boundary migration in sphalerit e i n the thre e bande d sulphide or e 
deposits, i t i s conclude d that a  plutonic hydrotherma l replacement theory 
of or e genesi s doe s no t satisfactorily accoun t for th e features observe d 
in these or e deposits . Th e banded nature o f these orebodies , thei r clos e 
association wit h particular sedimentary formations, th e absenc e o f hig h 
temperature effect s i n the enclosin g sediments , combine d with* the 
inferences draw n from the studie s o f minera l associations, indicat e 
a stron g possibility tha t these orebodie s ma y be sedimentar y i n origin . 

It i s conclude d that the bande d sulphide or e deposit s wer e formed 
as a  result o f sulphid e depositio n i n near-shore basin s wit h reducin g environ -
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ments; th e depositio n bein g contemporaneou s wit h the formation of or e 
bearing sediments . Th e source o f bas e metal s an d sulphur was th e volcani c 
exhalations o f th e are a a t the tim e o f or e deposition . Afte r th e cessatio n o f 
the depositiona l phase , th e area s wer e subjecte d to deformation and 
metamorphism. Th e present feature s o f the ore s wer e develope d a s th e 
result o f metamorphis m and represent simultaneou s growt h in the soli d 
environments accompanyin g metamorphism. 

Hall, R.L . (M.Sc. ) (1970 ) Universit y o f Ne w England 

Ordovician an d Silurian cora l faunas fro m northeastern Ne w South Wales . 
144 pp. , 2 5 plates, 5 2 text-figures . 

Two isolate d faul t block s o f Ordovicia n sediments occurrin g 
within th e Pee l Faul t syste m nea r Tamwort h represent th e oldes t strat a 
known in the norther n part of Ne w South Wales . A  new formation name, 
the Uralb a Beds, i s propose d for rock s formin g on e block (o f Eastonia n age ) 
exposed northeas t o f Attunga . Th e coral fauna from this uni t i s compaere d 
with tha t from the Trelawne y Bed s an d with Faun a III in the sequenc e 
proposed b y Webb y (1969 ) fo r th e Ordovicia n limestones i n centra l wester n 
New Sout h Wales . Th e appearance o f severa l halysitid s suggest s tha t th e 
Uralba Bed s faun a ma y be slightly younge r than Faun a III of Webby . Th e 
second block , southeas t o f Tamworth , comprising the Trelawne y Bed s of 
Philip (1966) , ha s yielde d conodon t species whic h als o indicat e a n Eastonia n 
age. Eas t o f the Pee l Faul t Syste m t o the northeas t o f Attunga , the 
'Woolomin Beds * contain numerou s limeston e lenses . Tw o of thes e hav e 
yielded a  fauna consistin g almos t entirel y o f tabulat e corals , particularl y 
halysitids. Comparabl e faunas ar e know n in the Rosyt h and Quarry Creek 
Limestone Member s o f th e Siluria n Panuar a Formatio n from the Centra l 
and Southern Tableland s o f Ne w South Wales . Graptolite s from associate d 
strata o f th e latter , mor e complete , sequence s indicat e tha t both the Attunga 
limestone lense s ar e middl e Llandover y in age. 

Ransley, J.E . (M.Sc. ) (1970 ) Universit y o f Ne w England 

The petrolog y o f th e Ne w England Batholith i n the Yarrowyck-Balala-
Uralla area , northeaster n Ne w South Wales . 44 7 pp., 6 8 figures, 3  tables, 
3 maps . 

Some 7 0 percent o f th e are a studie d (24 0 square mile s lyin g wes t 
and northwest o f Uralla ) i s underlai n by granitic rock s belongin g t o the Ne w 
England Batholith . Pre-batholithi c rock s includ e greywackes , aci d and basic 
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volcanics, an d small hypabyssal-plutoni c intrusions , probabl y of mid - to 
upper Palaeozoi c age . Thei r contac t metamorphis m is briefl y described . 
A tota l o f fourtee n majo r plutoni c intrusions , fou r o f batholithic dimensions , 
are recognize d and an intrusive sequenc e i s establishe d from field relation -
ships. A  remarkable dyke swarm, indicatin g 1 5 percent crusta l stretching , 
cuts certai n earlie r plutons 0 Th e calc-alkaline affinitie s o f bot h the plutons 
and the dyk e swarm are establishe d b y abundant mineralogical and petro-
graphic data , supporte d by four ne w chemica l analyses. Arreste d crystalli-
zation phenomena eviden t i n th e dyke s sugges t a  two-stage evolution , 
involving fractional crystallizatio n fro m hornblende gabbr o to tonalit e 
followed by hybridism with granit e magm a to produce mor e acid variants,, 
A similar schem e o f petrogenesis i s propose d for th e plutons. Wate r content s 
exerted an important contro l o n magmatic differentiation, , 

Chisholm, J.M . (B.Sc Hons ) (1970 ) Universit y o f Ne w England 

Geology o f Livingstone' s Prospect , N W Queensland. 14 0 pp., 2  maps, 
32 figures . 

The litholog y o f th e Westmoreland area i s par t of an extensiv e 
volcanic-arenite sequenc e tha t constitute s th e Carpentaria n System of 
Australia* Th e Westmoreland Conglomerate, which overlie s th e volcani c 
unit used t o defin e th e bas e o f th e Carpentarian , consists o f conglomerate s 
and sandstones tha t are intrude d in places b y tholeiitic dykes . 

Statistical analysi s o f cross-beddin g in association wit h the othe r 
sedimentary feature s indicate s a n alluvial fa n environmen t of deposition, . 
Evolution o f th e area i s attribute d to erosion o f a  tectoni c ridg e wit h 
sedimentation i n two flanking basins . 

Mineralization (primary ) is du e to hydrothermal solutions tha t 
have travelle d along fractures t o be deposite d within th e dyke Q Secondary 
mineralization occur s adjacen t to th e dyk e as th e resul t o f supergen e 
processes. Th e majo r uraniu m occurrences a t Colorad o Plateau, Blin d 
River, Jacobina , an d Witwatersrand are reviewe d and compared with th e 
vein occurrenc e a t Livingstone' s Prospect o 

Hutchison, D.S . (B.Sc . Hons) (1970 ) Universit y o f Ne w England 

Molybdenite pipe s a t Bolivia , norther n New England. 8 5 ppc, 4  tables , 
23 figures, 2  maps. 
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Molybdenite-bismuth pipes a t Bolivi a occu r withi n th e Moun t 
Jonblee Leuco-Adamellite , which is a n epizonal pluton forming part of 
the Ne w England Batholith. Thi s is a  subsequen t batholith formed during 
the latte r stage s o f th e Hunte r Orogeny and, at Bolivia , i s intrude d into 
a sequenc e o f almost flat-lying interbedde d tuffs an d lavas. Thes e volcani c 
rocks rang e in compositio n from rhyolite t o andesite 0 

The pipe deposit s ar e confine d t o the wester n margi n of th e Moun t 
Jonblee mas s an d all are ver y simila r i n compositio n and structure. 
Molybdenite show s a  marke d association wit h massiv e smok y quartz and 
commonly contain s inclusion s o f bismuthinit e an d native bismut h along 
cleavage traces . Nativ e bismuth tends t o form a separate or e typ e (usuall y 
associated wit h graniti c lod e material ) with mino r bismuthinite, ikunolite , 
and molybdenite. 

Both phyllic an d argillic facie s o f hydrothermal alteration ar e 
developed, bu t there i s n o spatial zona l relationshi p commonl y developed 
in other hydrotherma l ore deposits . Sericitizatio n an d silicification ar e 
very characteristi c o f th e Bolivi a ores . 

The Bolivi a deposit s ar e ver y simila r t o other molybdenit e 
deposits i n easter n Australi a which constitut e a  distinc t molybdenum 
epoch and province. Th e Bolivia ore s als o resembl e porphyry copper-
molybdenum deposit s i n som e respects , bu t there ar e som e majo r 
differences betwee n th e tw o ore types . 

It is propose d that the Bolivi a ore s wer e deposite d from 
hydrothermal fluids whic h separated (a t shallow level s i n the earth' s 
crust) from a  rising calc-alkalin e magm a which was forme d by partial 
melting o f Palaeozoi c geosynclina l sediments . 

The ore s hav e been classifie d a s moderat e temperature deposit s 
of th e xenotherma l or gaseou s igneou s enanatio n type s a s define d by Ridge 
(1958). 

Price, I . (B.Sc . Hons) (1970 ) Universit y o f Ne w England 

The setting o f an alpine-type serpentinit e intrusio n nea r Woodsreef, 
N.S.W. 15 7 pp., 1  map, 19 diagrams, 27 plates. 

The are a studie d occupied 40 square mile s (11 0 sq km ) near Woodsreef 
340 mile s (54 4 km) northwest o f Sydney . An intrusion o f serpentinite , on e of 
several alon g th e Pee l Fault , separate s tightl y folde d Silurian greenstone s 
and jaspers (th e Woolomin Beds ) from an isoclinally folded , marine , Upper 
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Carboniferous sequenc e an d Lower Permia n arenit e (name d the Cro w 
Mountain Cree k Beds an d the Ironbar k Creek Arenite respectively) . 
Horizontal tertiary conglomerate s overli e part s o f th e area . Th e palaeo-
geographic settin g of th e sediments , especiall y th e Uppe r Palaeozoi c 
rocks, an d structural relationship s ar e examine d with regar d to the natur e 
of th e Pee l Fault . Th e ultramafic intrusio n i s relate d t o its plac e i n th e 
geological histor y o f th e area an d its situatio n o n the Pee l Fault . 

Evidence o f a  tectoni c hig h t o the eas t developin g i n the Uppe r 
Carboniferous i s presented . I n Lower to Middl e Permia n time s th e Pee l 
Fault developed , probabl y as a  majo r thrus t fault , an d serpentinite wa s 
emplaced along i t essentiall y a s a  col d body. Subsidiary faulting provide d 
an environment fo r th e developmen t o f chrysotil e asbestos . 

Stroud, W.J . (BoSc. Hons) (1970 ) Universit y o f Ne w England 

A detaile d structura l an d petrological examinatio n o f a  smal l south -
western portio n o f th e Willyam a Complex , Broken Hill , N.S.W . 12 4 pp., 
35 figures, 7 1 plates, 2  maps. 

The area investigate d i s situate d 3 7 miles southwes t o f Broke n 
Hill, Ne w South Wales. Th e area ha s bee n subjecte d to both high grad e 
regional an d retrograde metamorphism . Th e original sediment s hav e 
also suffere d a t leas t tw o periods o f folding . 

The aim o f th e projec t is t o obtai n a detaile d petrological an d structura l 
picture o f thi s high-grad e portio n o f th e Willyam a Complex . From this i t i s 
thought tha t th e problems o f granulite/amphibolit e facie s transition , an d 
retrograde metamorphis m are mor e accurately outlined . A n attempt is als o 
made t o correlat e degre e o f retrogressio n wit h structure . 

Yeates, A.N . (B.Sc. Hons ) (1970 ) Universit y o f Ne w England 

The Gravesen d sequence. 15 6 pp., 1  map, 51 text-figures, 2  tables . 

A folded and faulted Uppe r Devonia n and Carboniferous volcani c 
derived sequence i n th e Gravesen d district, Ne w South Wales, i s describe d 
in detail . Th e lower par t of th e sequenc e consist s o f near-shor e shallow -
water marin e deposit s whic h pass u p into terrestria l coasta l plai n and 
piedmont deposits . Volcanis m accompanied sedimentation. Th e volcanic s 
show a tren d from andesitic flow s i n th e olde r strat a t o mor e acid 
pyroclastics toward s th e to p of th e sequence . A n important disconformit y 
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has bee n establishe d an d a new majo r fault, th e Yagobi e Fault, ha s bee n 
recognized. Tn e name 'Glenco e Anticline 1 i s propose d for a  large, gentl y 
plunging fold i n the southeas t o f th e area . A  burial metamorphi c prehnite -
bearing assemblag e overlap s wit h a  zeolite facie s assemblag e a t the bas e 
of th e sequence . 

UNIVERSITY O F NEWCASTLE 

Kristensen, S.E . (B.Sc . Hons ) (1969 ) Universit y o f Newcastl e 

The geolog y o f th e Carro w Brook - Lostoc k district, N.S.W . 
77 pp., 3  maps, 3  diagrams, 2  tables, 1 0 plates. 

The regio n mappe d is situate d betwee n th e Paterso n Rive r a t 
Lostock Dam , nort h o f Gresford , and the settlemen t o n Carrow Brook, 
a tributar y o f Glennie s Creek . Th e area cover s approximatel y 9 5 sq km 
and can be reache d b y road from Gresford , or northeastward s fro m the 
New Englan d Highway at Branxto n or Singleto n vi a th e Miranni e and 
Carrow Broo k roads. Th e sequence expose d i s Carboniferou s in age and 
comprises a  lower, marin e uni t o f oliv e gree n mudstones , lithi c sandstones , 
and siltstones (Burind i Facies ) conformabl y overlain b y terrestrial lithi c 
sandstones, conglomerates , an d mudstones, interbedde d with severa l 
ignimbritic horizon s (Kuttun g Facies). Structurall y th e easter n regio n from 
Lostock t o Miranni e contains flat-lyin g bed s broke n only by northeas t 
trending faults . Wes t o f Miranni e the di p increases sharpl y an d the bed s 
thereafter ar e strongl y folde d an d faulted int o numerou s structures . 

The are a adjoin s th e mappin g of White (1969) , whic h was t o the 
immediate south . 

Parkinson, B.A . (B.Sc . Hons ) (1969 ) Universit y o f Newcastl e 

The geolog y o f th e Rouche l Basin , N.S.W . 12 0 pp., 4  maps , 8  diagrams, 
6 tables , 2 2 plates . 

The regio n mappe d is situate d eas t o f the Ne w England Highway 
between Muswellbroo k and Aberdeen, 13 5 km north of Newcastle . Th e area 
covers abou t 13 0 sq km, bein g bound on the nort h by Rouche l Broo k and 
extending sout h t o McCulley' s Gap and Kangaroo Mountain. The major 
structure i s th e Rouche l Basin , whic h contain s a  Carboniferou s sequenc e 
of marin e mudstones , limestones , an d arenites (Burind i Facies) , overlai n 
by terrestria l arenites , conglomerates , tuffaceou s sediments , an d numerous 
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ignimbritic unit s (Kuttun g Facies). Thi s latte r sequenc e contain s a 
fossiliferous marin e intercalatio n whic h bears a n abundant brachiopod, 
coral fauna . Movement s associated wit h the Hunter-Bowe n orogeny hav e 
produced marginal faulting. Th e thesis describe s th e distributio n an d nature 
of al l lithologie s an d gives furthe r detaile d stud y o f the volcani c portio n of 
the sequence . 

White, N.C . (B.Sc. Hons ) (1969 ) Universit y o f Newcastl e 

The geolog y o f th e Miranni e -  Moun t Rivers district , N.S.W . 
13 pp. , 3  maps , 1 0 diagrams, 2 2 plates. 

Mapping of a n area o f 5 0 sq km was carrie d ou t in the regio n from 
Mount Rivers , o n the Paterso n Rive r nea r Gresford , westwards t o the 
vicinity o f S t Clair on Carrow Brook, a  tributary o f Glennie s Creek . The 
area i s situate d som e 9 5 km by road from Newcastl e an d is accessibl e 
either fro m Gresfor d or northeastward s fro m the Ne w England Highway 
at Branxto n or Singleton . I t contains a  stratigraphic sequenc e o f Carboniferous 
marine arenites , mudstones , an d siltstones containin g fossil s (Burind i Facies ) 
conformably overlai n b y terrestrial arenites , conglomerate s an d a few 
ignimbrites (Kuttun g Facies). Structurall y th e regio n eas t o f Mirannie 
comprises flat-lyin g bed s broke n onl y by northeast trendin g faults . Wes t 
of Mirannie , the are a becomes structurall y comple x with severa l larg e 
faults an d numerous folded structure s i n beds whic h thereby hav e assume d 
much steeper dips . A  detailed stud y o f th e natur e an d possible origi n 
of th e ignimbrite s i s included . 

The are a adjoin s th e mappin g of Kristense n (1969 ) whic h wa s 
located t o the immediat e north . 

Frater, K. M (B.Sc . Hons ) (1970 ) Universit y o f Newcastl e 

The geolog y o f th e Uppe r Rouchel Broo k - Bac k Creek district, N.S.W 
234 pp. , 5  maps, 3 4 figures, 7  tables, 3 6 plates . 

Mapping o f a n area o f 13 0 sq km was carrie d ou t i n the Wooloom a 
Gully -  Bac k Creek area t o the nort h of Rouche l Brook . Th e area i s situate d 
approximately 16 0 km by road from Newcastl e an d is accessibl e fro m th e 
New England Highway at Aberdeen. It contains a  stratigraphic sequenc e o f 
Lower Carboniferou s terrestrial an d marine facies rocks . Th e lowermos t 
unit i s devoi d o f fossil s an d consists o f siltstones , mudstones , an d marine 
arenites o f Burind i Facie s character . Thi s i s conformabl y overlai n by 
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terrestrial arenites , siltstones , an d conglomerates i n the west an d by 
interbedded marin e and terrestrial arenite s an d siltstones i n the east . Th e 
overlying sequenc e o f coars e terrestria l sediment s an d ash-flow tuff s o f 
the Kuttun g Facies i s interrupte d by a wedge o f marin e siltstones and 
mudstones whic h increase i n thickness t o the east . Th e early encroach -
ment an d late withdrawa l o f thes e marin e sediments i n the eas t i s 
illustrated. Th e stratigraphy ha s bee n correlate d wit h the Europea n stages 
on the basi s o f marin e faunal assemblage s wit h the assistanc e o f D r J. Robert s 
of th e Burea u of Minera l Resources . 

The are a lies t o the northeas t o f the Rouche l Basin and to the sout h 
of th e Belltree s Structur e (Osborne , 1950) . Th e region i s structurall y 
complex owin g to intense transcurren t faulting. Th e dominant structure i s 
a synclin e whos e axi s trace s a  curved trend through the western area . Th e 
eastern lim b of this synclin e i s displace d b y a series o f high-angle fault s 
and minor flexures. I n the northeas t th e beds ar e folded into a  further 
anticlinal an d synclinal structure , whic h is als o highl y faulted. 

A stud y o f the naturean d provenance o f the arenite s ha s bee n 
made. A  detailed petrographi c analysi s o f the as h flow tuffs wa s carrie d out 
and a reconstruction o f thei r coolin g history attempted . 

The are a adjoin s the Uppe r Rouchel Broo k -Davi s Cree k 
district t o the south , whic h was mappe d concurrently by Sippe (1970) . 

Kisi, J . (B.Sc . Hons ) (1970 ) Universit y o f Newcastl e 

The geolog y o f the Strou d - Strou d Road district, N.S.W , 12 1 pp., 2  maps , 
33 figures , 4 3 plates . 

The are a mappe d is meridionall y elongate d abou t Stroud and Stroud 
Road an d covers approximatel y 41 square miles . Th e stratigraphic sequenc e 
is conformabl e and the lowe r unit s consis t o f Uppe r Carboniferous arenites , 
lutites, an d conglomerates. Overlying these i s a  thick sectio n consistin g 
of basalti c an d rhyolitic flows , pyroclastics , an d locally derive d elastics , 
which i s reclassifie d t o a Lower Permian age o n fossil evidence . Thi s i s 
in turn overlain by Permian coal measur e strata . A  number of mino r basic 
and felsic intrusiv e bodie s wer e delineated . Th e main structural feature s 
are th e axia l portio n of the Strou d - Glouceste r Troug h and the Tarea n Fault. 
The presence o f a  number of subordinat e fold systems an d faults wa s detecte d 
and their relationshi p t o the mai n deformational episode i s discussed . 



-59-

Sippe, P.C . (B.Sc . Hons) (1970 ) Universit y o f Newcastl e 

UNIVERSITY O F NEW SOUT H WALE S 

Foldvary, G.Z . (M.Sc.) (1969 ) Universit y o f Ne w South Wales 

Stratigraphy and palaeontology o f th e Boga n Gate -  Trundl e district, N.S.W . 
285 pp. , 1 1 maps, 24 plates. 

Area studie d comprise s abou t 300 sq miles , Boga n Gate being situate d 
at the southeas t corner . Sediments are o f Siluria n and Devonian age. A 
disconformity o f middl e Devonia n age correlate s wit h the Tabberaberran 
Diastrophism, Tw o facies, on e Rhenis h and the othe r Hercynian , are described . 
Emphasis i s mainl y on palaeontol gica l studie s wit h detaile d description s 
of fossils . 

The geolog y o f th e Rouche l Brook - Davi s Cree k district, N.S.W . 16 1 pp., 
3 maps , 9  figures, 1 6 plates. 

The regio n mappe d is situate d eas t o f th e Ne w England Highway 
between Muswellbroo k and Aberdeen, 160 km by road northwest from 
Newcastle. 

The area cover s abou t 130 sq km . bein g bounded in the nort h by 
Rouchel Brook , and extending sout h to Stone y Cree k and Hartlett's Creek. 
It occurs i n th e southwes t portio n of th e Woolooma 1:63,36 0 militar y sheet . 

The Lowe r Carboniferous strata mappe d consist o f a  marine 
sequence o f lutites , arenites , an d minor limestone s ('Burindi ' facies) 
overlain b y terrestrial lithi c arenites , rudites , an d ignimbrites 
('Kuttung' facies) . 

This latte r uni t interfingers extensivel y wit h a fossiliferou s 
marine uni t whic h lenses ou t to the west an d thickens t o the eas t ('Burindi' , 
? Myal l facies) . 

Fauna characteristi c o f th e Delepine a aspinosa , Werrie a Australis. 
?Thomasaria voiseyi , Schellwienell a cf . burlingtonensis , an d Pus tula 
gracilis fauna l zones ar e present i n the area . 

The area ha s bee n subjecte d to the compressiv e an d shearing force s 
of th e Hunte r -  Bowe n orogeny which has produced extensive foldin g and 
faultings. 
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Goldbery, R . (M.Sc. ) (1969 ) Universit y o f Ne w South Wales 

Stratigraphy and sedimentation o f th e Triassi c unit s o f the N.W . Sydney 
Basin. 11 6 pp., 7  maps, 33 diagrams. . . t 

The area studie d includes th e 1:50,00 0 militar y base sheet s Glen 
Davis, Gle n Alice, Olinda, Coricudgy, and Mellong. 

Detailed stratigraphical and sedimentation studie s ar e mad e of 
the Narrabee n Group overlying Lowe r Palaeozoic an d Permian rocks found 
mainly in th e west o f th e area. Detaile d comparisons are mad e with the 
succession wes t o f th e Lochinva r Anticline, Hunte r Valley. Th e northern 
and northwestern limit s o f th e overlying Hawkesbur y Sandstone hav e been 
extended by detailed mapping. 

Jongsma, D . (M.Sc. ) (1969 1 Universit y o f Ne w South Wales 

Marine geolog y and sedimentation o f Miln e Bay , Ne w Guinea. 7 9 pp., 1  map, 
30 diagrams , 6 plates . 

Milne Ba y is a  grabe n structure betwee n th e Owe n Stanley fault 
lineament and Pocklington shear zone . Botto m sediments, o f Quaternary 
age, are fine-graine d and poorly sorted, terrigenou s i n the west , an d 
becoming mor e organic eastwards . Th e sediments reflec t thei r derivatio n 
from basi c an d ultrabasic roc k types. Th e gross structur e and bottom 
sediments wer e delineate d by sparker traverses . Calcimetr y of sediment s 
is given . 

Cooper, P.F . (B.Sc . Hons) (1969 ) Universit y o f Ne w South Wales 

The geolog y o f th e Alberta Creek area, Norther n Barrier JR|Lnges, N.S.W. . 
193 pp., 1  map, 30 figures, 5 0 plates. 

The area studie d (approximatel y 50 square miles ) lie s 4 5 mile s nort h 
of Broke n Hill. Th e Willyama Comple x reaches granulit e facie s i n place s 
and has bee n affected by three periods o f deformation , whilst th e younger 
unconformable Torrowange e is affecte d by two. Ne w relationships betwee n 
the Willyama and Torrowangee are suggested . 

Cowan, B.M . (B.Sc. Hons) (1969 ) Universit y o f Ne w South Wales 

Hie geolog y o f th e Coron a area, Norther n Barrier Range , N.S.W . 26 4 pp., 
3 maps , 11 0 plates, 4 0 figures/ ; 
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The are a studie d (abou t 40 sq miles ) lie s 5 0 miles nort h of 
Broken Hill . Th e rocks consis t mainl y o f the Willyam a Comple x and the 
Torrowangee o f Proterozoi c age . Th e Willyama i s represente d b y folded 
metasediments an d minor intrusive bodies , th e metamorphi c grade increasin g 
to the west . Th e Torrowangee overlies th e Willyam a unconformably and 
consists o f shallow-wate r sediment s no w folded an d with the developmen t 
of a  strong axia l plan e cleavage . Tentativ e correlation s ar e draw n with th e 
Adelaide Syste m i n South Australia. 

Gilligan, L.B . (B Sc. Hons ) (1969 ) Universit y o f Ne w South Wale s 

Geology o f the Morphett' s Creek area, Barrie r Ranges , N.S.W . 18 3 pp., 
1 map , 49 plates, 2 5 figures . 

The are a o f approximatel y 5 0 square mile s lie s 5 0 miles north  of 
Broken Hil l and is bounde d by an east-west lin e throug h Corona Station i n 
the south , an d on the nort h by McDougairs Well fence. Th e Willyama rock s 
show evidenc e o f four periods o f metamorphis m and three period s o f 
deformation. Th e Euriowie Inlie r i s a  fault-controlled basemen t hig h 
influencing th e depositio n o f the Torrowange e Group. A  correlation o f 
metamorphic event s i s mad e with rock s a t Broke n Hill and the Adelaide 
Geosyncline. 

Kopsen, E . ( B Sc. Hons ) (1969 ) Universit y o f Ne w South Wales 

The geolog y o f th e lowe r Wingecarribe e River area , N.S.W . 10 1 pp., 
31 plates , 1 2 diagrams, 3  maps. 

The are a studie d (4 7 sq miles ) lie s 7 0 miles sout h o f Sydne y i n 
the wester n margi n of the Illawarra district. Rock s o f Ordovicia n and 
Silurian ag e ar e intrude d by the Marula n Batholith and Bindook Porphyry 
of presume d Uppe r Devonian age. Evidenc e for Kanimbla n volcanics i s 
presented. Sediment s o f Permia n age sho w margina l nature o f sedimentatio n 
on the wester n edg e o f the Sydne y Basi n an d consist o f member s o f th e 
Shoalhaven Group and Illawarra Coa l Measures. 

Marshall, J . (B.Sc . Hons) (1969 ) Universit y o f Ne w South Wale s 

The geolog y o f the Uppe r Turon River, a n area between Caperte e and Palmer' s 
Oakey. 8 1 pp., 1  map, 10 diagrams, 2 1 plates. 

Stratigraphy, Petrology , Structure , Palaeontology . 
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The are a (4 5 miles) studie d lies betwee n Caperte e and Sofala. 
Ordovician and Silurian sediment s ar e i n flysch facie s whils t th e Uppe r 
Devonian and Permian represen t molass e typ e sedimentation . Petrograph y 
of volcanic s an d greywackes i s described . Th e succession i s interprete d 
as mainl y geosynclina l turbidites . 

Meares, R.M.D . (B.Sc . Hons ) (1969 ) Universit y o f Ne w South Wales 

The geolog y o f th e Bijerkern o area, Barrie r Range s N.S.W . 17 0 pp., 1  map, 
51 plates, 2 4 figures . 

The are a (appro x 60 sq miles ) studie d lie s 5 4 miles north-northeas t 
of Broke n Hill . Th e Willyam a Comple x originally consiste d o f a  sequenc e 
of fine-grained argillaceou s an d arenaceous sediment s togethe r wit h 
siliceous dolomit e an d basic tuffs . Th e rocks wer e the n subjecte d to 
low-pressure regiona l metamorphis m and intruded b y tin-bearing an d 
garnet pegmatites . Th e Bijerkern o Beds ar e show n to be conformabl e and 
it i s possibl e the y ma y be correlate d with the Willywange e metasediment s 
occurring t o the wes t o f th e Euriowi e Inlier . 

Roberts, B . (B.Sc . Hons ) (1969 ) Universit y o f Ne w South Wales 

The geolog y o f th e Campbell' s Creek area, Norther n Barrier Range s N.S.W . 
231 pp. , 1  map, 7 3 plates, 5 5 figures . 

The are a investigate d (appro x 56 square miles ) lie s 3 5 miles nort h 
of Broke n Hill, Poolamacc a Statio n being a t the centr e o f th e area . Th e 
oldest rock s o f th e Willyam a Comple x form the Poolamacc a Inlier , 
exhibiting metamorphis m of the amphibolit e facies . Th e 'Willywangee' 
metasediments ar e correlate d with the Bijerkern o beds. Th e overlying an d 
unconformable Torrowange e Beds sho w evidence o f marin e glaciatio n an d 
control o f sedimentatio n b y basement movement . 

Roots, W D . (B.Sc. Hons ) (1969 ) Universit y o f Ne w South Wales 

The geolog y o f th e are a aroun d Bindook, N  S.W. 12 2 pp., map s and figures. 

The are a studie d (3 6 square miles ) i s 4 0 miles south-southeas t o f 
Oberon an d consists o f geosynclina l sediment s o f uppe r Ordovician to 
Devonian age , intrude d by the Bindoo k Porphyry, an d overlain b y Permia n 
sediments o f th e Sydne y Basin . Th e study confirm s Packham' s (1969 ) 
account o f th e evolutio n o f th e Lachla n geosyncline . 
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Tonkin, P.C . (B.Sc . Hons ) (1969 ) Universit y o f Ne w South Wale s 

Woodhouse, J . (B.Sc . Hons ) (1969 ) Universit y o f Ne w South Wales 

The geolog y o f the MacDougall' s Well area , Barrie r Ranges , N.S.W . 
120 pp. , 1  map, 57 plates, 1 5 figures. 

The are a investigated (appro x 60 sq miles ) lie s 6 0 miles nort h of 
Broken Hil l and includes th e norther n plunging nose o f the Euriowi e 
Inlier. Th e Willyama rock s forming the cor e o f the Euriowi e Inlie r consist s 
for th e mos t part of schist , quartzite , an d pegmatite, an d provide the 
framework o n which the younge r Torrowangee sediments wer e deposite d 
by onlap . Thes e sediments wer e deposite d i n shallow to moderat e marine 
conditions wit h evidence o f glacia l activit y an d dolomite formation. An 
appendix deals wit h possible Adelaid e System correlations . 

Boyd, G.L . (B.Sc. Appl. G. ) (1969 ) Universit y o f Ne w South Wales 

A comparativ e study o f three propose d damsites, Centra l Western N.S W. 
128 pp. , 9  maps, 1 4 plates, diagrams . 

The thesi s i s a n engineering geologica l stud y o f three damsite s o n 
the Belubul a River , a  tributary of the Lachlan . The two Crank y Roc k site s 
would benefit 3 0 miles o f river valley whils t th e benefi t fo r th e thir d site 
at the Needle s amount s to 3 7 miles . Th e investigation beside s loca l geolog y 
includes studie s o f slop e stability , weathering , engineerin g materials , and 
soil analysis . Crank y Roc k No . 1  site i s recommended. 

Foo, F.M.R . (B.Sc . Appl . G. ) (1969) Universit y o f Ne w South Wales 

The geolog y o f a n area southeas t o f Nerriga . 6 0 pp., 1  map, plates, an d 
15 figures . 

Beryl pegmatite s o f th e Egefoe k area, Barrie r Ranges , N.S.W . 176  pp., 
numerous illustration s an d plates, 5  maps. 

A study o f a n area 2 5 miles southwes t o f Broke n Hill. Th e zoning of 
the pegmatites , thei r detaile d geochemistry , thei r relatio n t o the countr y 
rocks an d their orientatio n with respec t t o the regiona l structure , for m the 
main topics o f the investigation . Speculation s o n the origi n o f the pegmatites , 
metasomatic processes , an d the chronolog y of the pegmatites . 



-64-

The are a (appro x 84 sq miles ) lie s jus t south of the township of 
Nerriga, abou t 30 miles southwes t o f Nowra . Isoclinally folde d Upper 
Ordovician sediments ar e overlai n b y Upper Devonian and are i n tur n 
overlain unconformably by members of the Shoalhaven Group (Permian). 

Johnson, K.R . (B.Sc. Appl. G. ) (1969) Universit y o f Ne w South Wale s 

A stud y o f a  small sil l nea r Stanwel l Park . 13 0 pp., 2  maps , plates an d 
figures. Petrography . 

The study i s o f a  small analcit e basanit e sil l intrudin g flat-lyin g 
Narrabeen Group sediments o f Triassi c age . Ultrabasi c an d basic 
inclusions togethe r wit h sedimentary xenoliths constitut e a  prominent 
fraction o f th e volum e of the sil l an d form part o f the penologica l 
investigation. Relationship s wit h neighbourin g intrusions hav e also bee n 
studied. 

Luxford, B.M . (BcSc. Appl . G. ) (1969 ) Universit y o f Ne w South Wale s 

The geolog y o f th e Nerrig a district . I l l pp. , 1  map, 50 plates, 1 8 diagrams. 

The are a studie d (appro x 60 miles) lie s a t the norther n end of 
Budawang Ranges , appro x 140 miles southwes t o f Sydney . 

An earlier phas e o f sedimentation consistin g mostl y o f subgreywack e 
and shale wa s strongl y folded in late Ordovician . Sediments o f Upper 
Devonian age ar e mainl y deltaic an d there i s som e indicatio n o f a  lat e 
expression o f the Tabberabbera n Orogeny. The Yadbora Conglomerate 
and the Clyd e Coal Measure s represent Permia n sedimentation o n the 
edge o f the Sydne y Basin . 

MacNevin, A.A . (B.Sc. Appl. G„ ) (1969) Universit y o f Ne w South Wale s 

The geology o f the Baryulgi l area with special referenc e t o the Gordon 
Brook serpentine belt . 14 1 ppQ, 3  maps , plates an d diagrams. 

The are a embrace s both banks of the Clarenc e Rive r between Tabulam 
and Grafton. The principal objec t is a  petrological stud y o f rocks associate d 
with the serpentinit e belt . Antimon y and asbestos mineralizatio n occurs . Th e 
genetic an d age relationship s o f the serpentinit e bel t ar e investigated an d a 
late Permia n age i s suggested . 
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Matsoh, C.R . (B.Sc. Appl . G. ) (1969) Universit y o f Ne w South Wale s 

The geolog y o f the Danjer a Creek Dam, Yalwal N.S.W . 7 0 pp., 4 maps 
and sections. Plate s an d figures. 

The da m is situate d 2 0 miles west-southwes t o f Nowra , in a valle y 
consisting o f highl y folde d Ordovician metasediments, an d gently folde d 
sediments an d volcanics o f both Middle an d Upper Devonian age. The 
site lie s o n the highl y faulted west lim b of a n asymmetric anticlin e 
within th e Uppe r Devonian. Faulting , fracturing , an d hydrothermal activit y 
have create d problems of stabilit y an d foundation strength . 

McLennan, D.C . (B.Sc. Appl . G. ) (1969 ) Universit y o f Ne w South Wale s 

Gravity surve y acros s th e Stroud-Glouceste r Synclin e wit h a  brief account 
of th e geolog y o f th e Mogran i Cree k - Ganga t area. 5 0 pp., 3  maps, 
9 plates , an d 3 diagrams. 

The objec t o f th e gravit y surve y wa s t o determine th e dept h and shape 
of th e Permia n coa l measures , overlyin g Carboniferou s sediments an d 
volcanics i n the Stroud-Glouceste r Syncline . I n addition an area 6  mile s 
square t o the southeas t o f Glouceste r was mappe d in detail . I t consist s 
mainly o f folded Carboniferou s sediments an d volcanics affecte d by 
strike faulting . 

Pooley, G.D . (B.Sc. Appl . G. ) (1969) Universit y o f Ne w South Wales 

A stud y o f severa l shoshoniti c bodie s i n the Sout h Coast region. 166  pp., 
4 maps , numerou s plate s an d diagrams, chemica l analyses . 

A petrological an d geochemical stud y o f shoshonit e bodie s i n the 
Milton -  Moun t Durras region i s made . Thi s area lies approximatel y 
140 mile s sout h o f Sydney . Th e main aim o f the stud y i s a  detailed pictur e 
of th e extent , structure , physiography , petrologica l relationship s o f the 
shoshonites an d their geneti c relationshi p t o continenta l development . 

UNIVERSITY O F SYDNEY 

Slater, R.A . (Ph.D.) (1969 ) Universit y o f Sydney 

Marine geolog y o f the Bank s Strait-Furneaux Islands area , Tasmania . 
269 pp. , 1 0 tables, 2  plates, 9 9 figures, 5  appendices . 
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The are a studie d measure s som e 5,00 0 s q mile s an d lies i n the 
southeastern par t of Bas s Strait , approximatel y between lat . 40 ° and 41 °S, 
and long. 147°30 8 an d 148°30'E. I t is bordere d by the 20-fatho m depth 
contour o n the wes t an d the continenta l slop e o n the east ; th e Furneau x 
Group of Island s forms the norther n boundary. The geological settin g i s a 
cold, shallo w water are a o f thin carbonat e deposition, bordere d by Recent 
terrigenous detritus , i n a very hig h energy environmen t caused by swif t 
tidal current s whic h sweep throug h the man y narrow straits betwee n 
islands. Althoug h the tidal strea m reverse s itsel f i n the Straits , th e ne t 
flow o f sediment i s t o the east . Th e objective o f th e stud y was t o defin e 
the regiona l distributio n patterns o f the Bank s Strait sedimentary facie s 
and to examin e th e hydrological , geologica l an d biological factor s 
influencing them . Th e effects o f earlier tectonis m an d eustatism o n the 
geomorphological an d lithological historie s o f the sediment s wa s als o 
assessed. 

Cas, R.A.F . (B.Sc . Hons) (1969) Universit y o f Sydney 

Geology o f the Razorbac k Road area, eas t o f Sofala , N.S. W 13 1 pp., 
9 maps , 1 1 diagrams, 11 6 plates. 

The are a studie d encompasse s 2 5 square mile s eas t o f Sofala , 
110 mile s northwes t o f Sydney . I t lies o n the easter n flank of the Hil l 
End Trough. Folded and faulted Sofala Volcanics of Ordovician age, 
intruded by andesitic plug s an d dykes an d by rhyolitic dykes , ar e thrus t 
over Lambi e Group (Uppe r Devonian) rocks, whic h outcrop to the eas t 
of the Razorbac k Fault. 

The thesi s discusse s th e Sofal a Volcanics in detail . Th e previously 
undifferentiated successio n i s divide d according to dominant rock types 
(essentially volcani c sandstones , an d siltstones wit h black cherts an d 
volcanic breccias) , al l probably deposited i n a  marine environment . Detaile d 
petrographic variation o f the sequenc e i s discussed . Th e relation betwee n 
the larges t andesiti c intrusio n ( a ?vent ) and the volcani c successio n i s 
also considere d i n detail : the y ar e believed to be penecontemporaneous. 
Geophysical method s were use d to trace faults an d minor mineralizatio n 
(antimony-gold) i n the Razorbac k Mine area , wher e outcro p is poor . 

Valley an d terrace formation in the Turo n River and tributaries 
were studie d an d a history o f landfor m development extending back 
to Permia n is postulated . 
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Crawford, Elizabet h A . (B.Sc . Hons ) (1969 ) Universit y o f Sydne y 

Ellis, A.H . (B.Sc. Hons) (1969 ) Universit y o f Sydney 

The geolog y an d geophysics o f the Lewi s Pond s -  Moun t Bulg a distric t 
N.S.W. 15 1 pp., 7  maps, 2  plans, 2 5 figures, 8 8 plates. 

The distric t studie d (abou t 20 sq mile s i n area) i s locate d approximatel y 
160 mile s wes t o f Sydne y (Orang e 1:63,000 sheet ; Moun t Bulg a Trig , 
co-ordinates 152880) . Ordovicia n andesites an d a sequence o f Siluria n 
volcanics an d volcanically-derived sediment s hav e been folded abou t axe s 
plunging shallowly north . Majo r an d minor faulting ha s take n place an d 
regional metamorphis m has reache d biotit e grade . A  small granodiorit e 
stock ha s bee n intruded i n the vicinit y o f Lewi s Pond s an d ultrabasic rock s 
have bee n intruded along majo r faul t zones . Mineralizatio n is o f tw o distinc t 
types. Th e Lewis Pond s an d Mount Bulga Prospec t basemeta l orebodie s 
are locate d within fine-grained rock s a t the to p of a n acid volcanic pil e an d 
are volcani c exhalativ e i n origin . Coppe r mineralization a t Moun t Bulga 
and Bobs Moun t i s structurall y controlle d an d derived from metamorphism 
of a n andesitic volcani c sequence . Emphasi s i s place d o n evaluating an d 
discussing al l aspect s o f th e mineralization ; wher e appropriate , variou s 
geophysical method s hav e bee n applied . 

Geology o f the Limekiln s area , northeas t o f Bathurst , N.S.W . 12 7 pp., 
1 ma p numerous illustrations . 

The are a lies 1 7 miles northeas t o f Bathurst . I t covers approximatel y 
1 squar e mil e ,  includin g part s o f the parishe s o f Jesse , Wiagdon , an d 
Winburn in the Count y of Roxborough o The succession comprises , i n 
ascending stratigraphi c order , th e Merrion s Tuff, th e Limekiln s Group , 
and the Winbur n Tuff . Thes e ar e o f probable Lower-Middle Devonian age . 
Subdivisions o f the Limekiln s Grou p are mapped , including th e recognitio n 
of thre e stratigraphicall y distinc t shal e unit s an d two intervening limestones . 
A description o f th e detaile d sequenc e an d petrography o f th e limestone s 
is presented . Also , a  general petrographi c accoun t o f the Merrion s Tuf f 
and Winburn Tuf f i s given . I t is suggeste d tha t the Winbur n Tuf f i s 
possibly separate d b y an unconformity from the underlying Limekiln s 
Group. I n the centra l par t o f the are a a  series o f N- S trending basic -
intermediate dyke s ar e reporte d in the shale s o f the Limekiln s Group . 
Reference i s als o mad e to the alluvia l deposits , drainag e patterns , an d 
weathering i n the area . Th e palaeontological sectio n include s description s 
of helioliti d an d favositid coral s fro m the limestone s an d the trilobit e 
Phacops fro m the shales . 
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Hill, Heathe r I . (B.Sc . Hons) (1969 ) Universit y o f Sydney 

Johnson, D.E . (B.Sc. Hons) (1969 ) Universit y o f Sydney 

The recen t geolog y o f the Bateman s Ba y area, N.S.W . 16 8 pp., 3  maps, 
61 plates , 2 9 figures, 1 3 tables . 

The Recen t geolog y o f the Bateman s Ba y area i s discusse d wit h 
emphasis o n the sediment s i n the Bay . Some attention i s give n t o the 
land geology, a s a  source fo r th e sediments ; th e structura l geolog y o f 
the are a i s als o briefl y described . Th e sediments, dominantl y sands , 
were analyse d i n a settling tube an d their distributio n studie d i n term s 
of th e mode s present . Man y o f th e mode s ca n be correlate d wit h 
differential component s o f the . sediment. Th e zonations o f flora and 
fauna, th e sedimen t type s an d the processe s o f sedimentatio n acros s 
a tida l fla t comple x are summarized . Th e distribution o f both livin g 
and dead populations o f foraminifera ar e examine d and consideration i s 
given t o the natura l facies o f foraminifera an d their controls . Th e important 
molluscs, thei r distribution s an d controls, ar e als o considered . Som e 
generalizations ar e mad e on the facies develope d i n the area . 

Laing, W.P . (B.Sc. Hons) (1969 ) Universit y o f Sydney 

The geolog y o f th e Brewer y Wel l area , norther n Barrie r Ranges , N.S.W . 
135 pp. , 2  appendices, 1  map, 1  block'diagram, 2 3 figures, 12 5 plates. 

Geology o f the Cudgegon g district. 14 2 pp., 3  maps , 3 1 diagrams, 
151 plates . 

The are a studie d i s situate d 23 3 km northwest o f Sydney , adjacen t 
to the Mudgee-Lithgo w road. Th e area, approximatel y 44 sq km, lie s 
between gri d lines 27 6 and 285E an d 936 and 948S. Th e stratigraphi c 
succession consists.o f a  sequence o f Ordovicia n andesitic volcanics , 
Silurian aci d an d intermediate volcanic s an d limestones, Middl e to Upper 
Silurian orthoquartzites , shales , and limestones, Lowe r Devonian 
orthoquartzites, shales , limestones , and volcanic sandstones , an d (? ) Upper 
Devonian dolomites , shales,an d sandstones . Thi s sequence i s intrude d 
by the Aaro n fs Pas s granit e an d unconformably overlain b y Permia n 
conglomerates. Th e thesis discusse s th e distributio n an d nature o f th e 
major roc k types, low-grad e regiona l an d contact metamorphism, th e 
fauna o f the Silurian , Middle-Uppe r Silurian, and Lower Devonian 
successions,the vertebrat e palaeontolog y o f fauna from caves i n Lower 
Devonian rocks , and aspects o f coppe r mineralization . 
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The 1 0 sq mil e are a studied i s centre d on Brewery Well , 2 7 mile s 
north of Broke n Hill (444096 , Broke n Hill Sheet S H 54.14) an d is bes t 
reached via statio n track s from Poolamacc a Homestead, 5 miles north -
east o f Brewer y Well . Th e geology consist s o f Willyam a Complex , Mundi 
Mundi granite , an d Torrowangee Group. Th e Willyama grades from north-
west t o southeas t throug h a bedded sequence o f fine-grained phylliti c 
and cherty metasediment s ( f Willy wangee1) to coarser retrogresse d 
polymetamorphic schist s containin g prominent muscovite . In many parts 
original sedimentary structures hav e survived three penetrative defor -
mations. Th e relationship o f the Brewer y Wel l granite , o f Mund i Mund i 
type, t o Willyam a metamorphis m and Torrowangee sedimentation i s 
discussed. Th e Torrowangee Group, separate d from the Willyam a by a 
closely mappabl e and strongly deformed angular unconformity, consist s 
of glacigen e conglomerates , sandstones , an d siltstones wit h mino r dolomites 
and has bee n tightly folded , wel l cleaved , an d slightly metamorphosed . No 
evidences o f a  pre-glacigene sequenc e wer e found. Th e sediments ar e of 
locally derive d origin and two recurring bed associations ar e recognized . 
The possible environmen t is discussed . Th e relationship o f Torrowangee 
folding to Willyama deformatio n is no t clearly established . 

Price, G.P . (B.Sc . Hons) (1969 ) Universit y o f Sydney 

Geology o f the Cartwright' s Creek area, norther n Barrier Ranges , N CS.W. 
146 pp. , 2  maps , 136 figures. 

The Cartwright' s Creek area i s situate d i n the northern Barrier 
Ranges o f wester n Ne w South Wales an d occupies 6  square mile s coverin g 
a portion of the unconformity between the Willyam a Comple x and the 
overlying Torrowange e Group (Broken Hill 1:250,000 ; gri d ref . 095437) . 
The Willyam a Comple x consists o f a  series o f pelitic, calc-silicate , an d 
amphibolite schist s whic h have been regionally metamorphose d under 
conditions o f the amphibolit e facies. The y are complexl y folded by three 
periods o f deformatio n with the earlies t phas e being almost completel y 
destroyed. Th e Torrowangee Group overlies th e Willyam a Comple x with 
marked unconformity and consists o f a  series o f coars e an d fine-grained 
sediments containin g evidenc e o f glacia l activity . Th e units ar e folded on 
a regiona l scal e b y a large synclin e an d locally b y a second deformation 
related to movemen t on the unconformity surface. Th e thesis outline s th e 
distribution and nature o f al l th e rock s with detailed studie s o f the structur e 
and metamorphism of the Willyam a schists an d the amoun t of strai n 
exhibited by deformed conglomerates in the Torrowange e Group. 
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Williamson, P.E . (B.Sc . Hons ) (1969 ) Universit y o f Sydney 

Facer, R.A . (Ph.D.) (1970 ) Universit y o f Sydney 

Magnetic properties o f the Gile s Complex , Centra l Australia. 15 4 and 
viii pp. , 3  maps , 8  diagrams, 8  plates. 

The Gile s Comple x is a  series o f distinc t coarse-graine d layere d 
mafic an d ultramafic intrusions 110 0 m.y. old . 6 3 sampling sites i n nine 
intrusions wer e distribute d over 800 0 s q km. 

NRM direction s i n the 54 0 specimens wer e widel y scattered . Th e 
magnetic susceptibilit y ellipsoi d was , o n the average, triaxial , an d hence 

anisotropy effect s o n magnetization directio n wer e ignored . Simple 
computer programs written specificall y fo r thi s investigatio n assiste d 
in analysis o f results . 

The partial AF demagnetization result s correlat e strongl y with other 
stability test s suc h as th e Koenigsberge r ratio. Th e stable magnetizatio n 
(apparently a TRM ) gav e a mean , non-random direction o f magnetizatio n 
which diverge s fro m the present geomagneti c fiel d b y 121° . These result s 
established tha t the Gile s Comple x was in its presen t position a t th e tim e 
of acquisition o f it s TRM . N o evidence o f overal l reheatin g o f th e Comple x 
was found . Th e magnetic properties tende d to correlat e wit h the stat e o f 
exsolution an d oxidation o f th e iron-titanium oxides . Assuming the stabl e 
TRM directio n corresponde d to that of a  dipola r field, th e position o f th e 
Earth's Nort h Magnetic Pole 110 0 m.y. BP , relative t o Australia, was 
Latitude 68°N , Longitud e 343°E (semi-axe s o f th e Ellips e o f 95 % confidence : 
23° an d 29°) . 

A geophysica l stud y o f part of th e Murra y Basin , N.S.W . 10 8 pp., 7  maps , 
45 figures . 

The 1 5 square mil e are a studie d lie s 2 0 miles northeas t of 
Deniliquin, nea r Conargo , o n the Deniliqui n 1:250,00 0 sheet -  gri d ref : 
314645. Regiona l geological , hydrogeological , an d geophysical dat a are 
reviewed with reference t o the determinatio n o f hydrogeologica l basement 
of th e region . A t Conargo detailed surface resistivity , wel l logging , and 
seismic refractio n dat a were obtaine d and interpreted in qualitative and 
quantitative fashio n t o yield depth s t o hydrogeological basement. 
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Goodwin, R.H . (Ph.D.) (1970 ) Universit y o f Sydney 

Helby, R.J . (Ph.D. ) (1970 ) Universit y o f Sydney 

A biostratigraphy o f th e lat e Permia n an d Triassic o f the Sydne y Basin G 

43 plates , 1 2 figures, 8  tables. 

The stratigraphi c framewor k of Lat e Permian-Triassi c sequence s 
in the Sydne y Basi n i s outlined , wit h a  brief summar y of availabl e bio -
stratigraphic information . Th e vertical distributio n o f microfossil s fro m 
252 samples , arrange d in 1 4 sample sequences , i s illustrated . Taxonomi c 
treatment o f 7 4 genera comprisin g 11 9 species o f spore s an d pollen i s 
undertaken an d 19 species o f microplankto n briefly described . Ninetee n 
species an d three gener a ar e propose d as ne w taxa. Fiv e assemblag e zone s 

Hydrodynamics an d sedimentation i n Botan y Bay . Ne w South Wales . 24 0 pp., 
78 figures, 7  tables, 7  appendices. 

Botany Ba y is a n estuary i n which constructio n activitie s o f man 
over th e pas t 2 0 years hav e upse t th e natura l stabilit y o f th e area , changin g 
patterns o f curren t activity , sedimentation , an d erosion . 

Study o f th e hydrolog y o f th e ba y by means o f salinit y an d temperature 
readings indicate s a  variable situatio n highlightin g th e problem of 
classification o f a n estuar y base d upon salinity variations . Value s obtaine d 
in the stud y are a ar e controlle d by a number of factors whic h vary greatl y 
from seaso n t o season and , o n a lesser scale , fro m day to day. 

Bottom sediment s ar e predominantl y sand ; sedimen t typ e an d 
distribution i s a  function o f curren t an d wave activit y a s onl y minima l 
amounts o f sediment s ar e enterin g th e estuar y a t present . Sedimen t 
parameters var y little , areally , an d in profile , cause d b y the unconsolidate d 
sediments havin g the sam e provenance . 

Fluorescent trace r studie s revea l tw o separate system s o f sedimen t 
movement, anticlockwis e onshor e an d clockwise offshore , wit h a  partial 
interchange betwee n th e tw o systems . Sedimen t transpor t outsid e o f the 
surf zon e i s minimal . 

The Quaternar y history o f th e ba y suggests tha t the are a ha s bee n 
twice transgresse d b y sea leve l rises , on e a t 30,00 0 year s B.P. , an d the 
other a t 10,00 0 year s B.P . Ag e dating o f peat s indicate s th e lowe r portio n 
of th e unconsolidate d sequenc e predate s 32,00 0 year s B.P . 
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are delineated : (i ) the Falcisporite s zon e (extendin g from Upper Narrabeen 
Group through Hawkesbury Sandstone to the to p of Wianamatt a Group) ; 
(ii) th e Protohaploxypinu s samoilovichi i zon e and (iii) th e Lunatisporite s 
pellucidus zon e (exhibitin g essentiall y homotaxia l microfloras and 
occupying the centra l portion of the Narrabee n Group succession); (iv ) 
the Protohaploxypinu s reticularis zon e (occurrin g in the lowe r part of 
the Narrabee n Group); an d (v) the Dulhuntyispor a zone (occupyin g the 
coal measure s sequence s belo w the base o f the Narrabee n Group). Th e 
microfloral sequenc e o f the Sydne y Basin compares closely wit h other 
Gondwana occurrences (particularl y Wester n Pakistan and Madagascar) . 
Individual assemblages ar e examine d in terms o f equivalent microflora s 
from a  number of phytogeographic provinces. Environmenta l synthesi s 
suggests tha t the base o f the Narrabee n Group coincides wit h a substantia l 
erosional hiatus , depositiona l environmen t of sediments abov e the hiatu s 
being interprete d as brackis h or shallow marine . An erosional hiatu s i s 
also indicate d between the top of the Narrabee n Group and the Hawkesbury 
Sandstone. Contemporaneou s deposition o f Hawkesbury Sandstone and Ashfield 
Shale i s discussed . Similarit y o f the microflora s o f these formations , and 
their mutuall y adjacent depositional areas , suppor t the concep t o f a  tidal 
delta-barrier ba r origin for the Hawkesbur y Sandstone. 

Stone, C.G . (M.Sc.) (1970 ) Universit y o f Sydney 

Geology o f the Ardletha n Tin Mine area . 10 4 pp., 1 9 maps, 7  diagrams, 
38 plates , 1 2 tables. 

The are a studied i s situate d 35 0 miles west-southwes t o f Sydney, 
approximately midwa y between Temor a and Griffith. It occupies abou t 120 
square miles , bounde d by lat. 34°15'00 " an d 3 4 ° 2 2 , 3 0 \ an d long. 146°45'00 " 
and 147°00 ,00". A  tightly folded succession o f Uppe r Ordovician schists , 
slates, an d quartzites represent s th e oldes t outcroppin g sequence. Thes e 
are intrude d by the Ardletha n Granite, which is a  (?)Siluria n batholith of 
porphyritic muscovite-biotit e granite . Bot h are unconformabl y overlain by 
Devonian sandstones, shale s an d conglomerates which are member s of 
the Cocoparr a Group, characterize d by the basa l Barra t Conglomerate. 
Extensive area s ar e blanketed by Quaternary alluvials. Th e Ardlethan Tin 
Mines ar e situate d withi n an eastern protuberanc e of the mai n granite belt . 
Geological factors relatin g t o the presence o f mineralizatio n have bee n 
investigated, includin g the intrusio n of porphyries, brecciation , fracturing , 
jointing, an d wall-rock alteration. A n outline o f the mineralog y and chemical 
composition of individua l deposits i s provided , together wit h a brief accoun t 
of exploratio n techniques . 
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Webster, S,S . (M.Sc. ) (1970 ) Universit y o f Sydney x 

Keaney, P.A . (B.Sc . Hons) (1970 ) Universit y o f Sydney 

Geology o f the Yerranderi e area, N.S.W . 13 3 pp., 3 maps, 2 7 diagrams, 
117 plates . 

The are a studie d lies 8 0 miles southwes t o f Sydne y to the wes t o f 
the upper levels o f store d water i n Warragamba Dam. If occupies abou t 
70 square miles , locate d centrall y abou t the Tonall i River. A  slightly 
deformed Lower-Mi d Devonia n succession o f acid volcanics (th e Bindook 
Porphyry) represent s th e oldes t outcroppin g unit and this uricoriformably 
underlies th e Lambia n Upper Devonian'sequence (marine) . This in turn 
underlies th e Permia n and Triassic sediment s o f the western Sydne y Basin . 
The thesi s outline s stratigraphi c relationship s wit h environmental 
interpretations o f the-marin e Permian , the fluviafile Illawarr a Coal Measures 
and the Triassi c Narrabee n Group. Th e relation o f the Uppe r Devonian to 
sediments t o the wes t nea r Murrain Creek and Taralga is demonstrate d 
and their petrolog y i s considere d i n minor detail . Th e extrusive an d 
pyroclastic origi n o f the Bindook-Porphyr y was proved and afr attempt was 

Interpretation of geophysica l log s i n water bores i n unconsolidated sediments . 
212 pp. , 5  plates, numerou s graphs , diagrams , etc . 

The researc h studie s presente d i n this thesis constitut e Phas e I 
of a  two-phase projec t sponsored by the Australia n Water Resource s 
Council. The y include a n appraisal o f well-logging practice s currentl y 
in use fo r groundwate r investigations i n Australia; a study o f the standard-
ization o f gamma-ra y logging, especiall y dat a presentation an d equipment 
calibration; evaluatio n o f the geophysica l well-loggin g metho d in it s 
application to unconsolidated sediments ; an d an interpretation o f selecte d 
well log s t o estimat e th e possibilit y o f producing a practical quantitativ e 
analysis procedure . A digital approac h to data acquisition, storage , and 
interpretation i s discussed , togethe r wit h the descriptio n o f a n inexpensiv e 
but efficien t magneti c tape-recording system. Aquife r water salinity -
resistivity relationship s ar e analyse d i n their relevanc e t o Australian 
groundwater conditions . A n equation i s propose d that ma y enable salinit y 
to be accurately estimate d from water resistivit y measurements . An 
important aquifer parameter -  formatio n factor -  i s discusse d i n it s 
theoretical an d applied significance t o well lo g interpretatio n i n unconsol-
idated sediments . Example s are give n to illustrate th e possibility o f 
quantitative analysi s o f dat a obtained in the geophysica l loggin g of 
unconsolidated sediments . 
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made t o re-evaluate th e or e genesi s o f th e Yerranderi e silver-lead lode . 
The wall-rock alteratio n wa s studie d i n relation t o compositio n o f aci d 
wall-rock material . Structura l geolog y an d palaeontology ar e deal t wit h 
in mino r detail . 

Keene, J.B . (B.Sc . Hons) (1970 ) Universit y o f Sydney 

A study o f th e sedimentar y environmen t o f th e Lowe r Hastings River , 
N.S.W. 17 7 pp., 1 0 maps, 6  figures, 9  diagrams, 1 8 tables, 14 0 plates. 

Geomorphology, bathymetry , an d sediment defin e abandone d river 
channels. Organicall y cemented sediment s (Recent-Pleistocene ) contai n 
up to 6% carbon. Cross-bedded , burrowed, lagoona l an d gravel deposit s 
are cemente d b y a humic substanc e precipitate d fro m a  solution o r 
colloidal suspension . Permeabilit y control s th e distributio n o f th e cement . 
Incipient jointin g i s probabl y due to shrinkage an d compaction. 

Sediment analysis , includin g heav y minerals , define s th e Mari a and 
Hastings Rive r sediments . Sedimen t sourc e i s barrie r system , Por t 
Macquarie Complex , hinterland, biogenic , organicall y cemente d sediments , 
and offshore. Anisotropi c garnet , fro m an outcrop in the Hasting s catchment , 
can be traced i n rive r sediment . Selectivel y sorte d heav y mineral s occu r 
in the lagoon . 

Tides ar e th e mos t important process i n the estuar y an d there is , 
at present, a  ne t inwar d movement of sediment . 

Sedimentary structures , particularl y burrows , defin e environments . 
Organisms ar e importan t in mu d deposition; mat s o f faecal trail s occu r 
on high tidal flats . Spong e spicule s an d authigenic pyrit e characteriz e 
lagoon sediment . 

Filled burrows , rectilinea r cracks , an d ripple mar k mould s ar e 
preserved i n relic t mu d on exposed san d flats an d affect permeabilit y 
and porosity. 

Forty-five specie s o f foraminifera ar e identified , includin g planktoni c 
species carrie d int o th e estuary . 

Thomson, Jennife r (B.Sc . Hons ) (1970 ) Universit y o f Sydney 

Geology o f th e Pin e Mountai n region, northeas t o f Tumut , N. S W . 
211 pp. , 8  maps, 3 6 diagrams, 8 8 plates. 
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The area studie d i s 27 0 miles sout h o f Sydney ; it i s dissecte d b y th e 
main road which link s Tumu t to Gundagai . The small tow n of Brungl e lie s 
on the norther n boundary of th e area an d the souther n boundar y is abou t 
8 mile s nort h of Tumut . Th e oldest sequenc e expose d in th e area i s 
pre-Mid-Silurian, a  succession o f deforme d deep-water sediments , folde d 
about a southeast-trendin g axis . Thi s successio n i s unconformabl y overlai n 
by th e Blowerin g Grou p (Mid-Silurian) . The Blowering Grou p has bee n 
subdivided into thre e formation s -  th e Wyangl e Formatio n (volcani c 
sandstones an d siltstones) th e Honeysuckl e Formatio n (dacites , tuffaceou s 
sediments an d volcanic sediments ) an d the Baul d Hill Basi c Formatio n 
(basalt flows, lithi c an d volcanic sandstones) . Thes e rock s ar e intrude d by 
the Killimica t Adamellite, a  smal l lens-shape d graniti c stock . Thi s i s a 
massive, leucocrati c granit e bod y which contain s microgranite , granit e 
porphyry, aplitic , an d greisen phase s a s wel l a s coarse-graine d granite 0 

Alkali granite , granite , an d adamellite occu r i n the body ; the alkali-ric h 
phases ar e restricte d t o the borde r zone s an d the mor e calci c phas e 
occurs i n th e core . I t is believe d tha t this zonatio n ha s bee n cause d by 
assimilation. Th e adamellite bod y has subsequentl y undergon e mesotherma l 
alteration. 

Vandyke, An n (B 0Sc. Hons ) (1970 ) Universit y o f Sydne y 

Geology and palaeontology o f th e Mumbil-Dripston e area, N.S.W . 
617 pp. , 3  maps , 3 5 diagrams &  tables, 48 0 plate figures . 

Ordovician to Recent strat a ar e divide d into fiftee n formations . Thei r 
synonymy, correlation , petrography , and fossils ar e treated . Th e pre-Tertiary 
rock types describe d include micrites , lump-and-pelle t calcarenites , 
'reefal' limestones ; spilites , andesites , trachytes , rhyolites ; ignimbrites , 
crystal tuffs , variou s biotite-ric h tuffs , an d chalazoidites. Tertiar y rock s 
comprise basal t and quartzose sediments . Vertica l structura l zone s ar e 
recognized within th e basal t and two former course s o f th e Bel l Rive r ar e 
outlined. 

Several thousan d fossil specie s probabl y occur withi n th e area . Of 
these, 12 0 are presentl y illustrated , man y being describe d in detail . 
Distribution dat a are give n for al l specie s identified . Th e followin g 
Palaeozoic gener a ar e th e mos t important in the area, u p to seven specie s 
being describe d in some : Solenopora , cf . Lithoporella , Girvanella , 
Verticillopora, Renalcis , Litanaia ; Diplostroma , Clathrodictyon, 
Schistodictyon, Ecclimadictyon , Syringostroma , Trupetostroma , Anosty-
lostroma, Stratodictyon , Actinostroma , Densastroma , Amphipora ; Heliolites, 
Propora, Coccoseris , Halysites , Parastriafopora , Favosites , Squameofavosites , 
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Pachyfavosites, Multisolenia , Desmidopora , Egosiella , Coenites , Bainbridgia , 
Syringopora; Entellophyllum , Palaeophyllum , Phaulactis , Mucophyllum . 
Pycnostylus, Holmophyllum , Nipponophyllum, Rhizophyllum , Tryplasma, 
Plasmophyllum; Conchidium ; Palderosus , Hindeodella , Trichonodella , 
Ozarkodina, Spathognathodus ; Retiograptus , Dictyonema , Dicranograptus , 
Orthograptus, Amplexograptus , Climacograptus, Monograptus , Chondrites. 

Four ne w genera ar e als o proposed . 

UNIVERSITY OF MELBOURNE 

Battersby, D.G . (M.Sc.) (1969 ) Universit y o f Melbourne 

Petroleum geochemistr y o f th e Lowe r Cretaceous sediment s i n the 
Eromanga Basin . 23 5 pp., 31 figures . 

Geochemical stud y o f 2 1 core sample s fro m the Rollin g Downs 
Group in the centra l an d southwestern part s o f the Eromang a Basin, 
Australia. Core s from 3  boreholes (Innaminck a No. 1 , Canawa y No. 1 
and Longreach , B.M.R . Scouthol e No . 1 ) were analyse d for organi c 
composition, trac e elemen t (B , Ga ) concentration, an d clay minera l 
composition. 

Hydrocarbon distributions coul d be relate d t o type o f organi c 
matter originall y deposite d i n the sediment . Boro n and gallium concen -
trations wer e effectiv e i n separating marin e an d paralic fro m non-marine 
sediments. Th e clay minera l assemblage indicate d a  detrital origi n for 
the sediments , probabl y from weathering o f volcanic material . 

Changes i n CPI value an d isoprenoid ratio s an d percentages wit h 
depth of buria l were attribute d mostl y t o changes i n the relativ e amount s 
of th e variou s type s o f organi c sourc e materials . Th e slight change s 
attributed to the effect s o f diagenesi s wer e consisten t wit h lo w temperature/ 
shallow buria l history o f th e sediments . 

It was establishe d tha t the geochemica l parameter s studie d i n this 
project provid e for accurat e correlatio n betwee n sediment s deposite d i n 
the sam e environment s i n different part s o f the sedimentar y basin . 

Moors, H.T . (Ph. D. ) (1970 ) Universit y o f Melbourne 

Graptolites an d black shale i n the Ordovicia n turbidites o f Victoria. 
289 pp. , 2 9 figures, tables . 
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Graptolites i n the Ordovician black shales o f Victori a are larg e 
enough and of suc h shape s a s t o indicate  preferre d orientation in deposition , 
when this canno t be determined from the fine lithi c components  o f the shale s 
themselves. Analysi s o f the distribution s o f the graptolit e conten t o f thes e 
shales indicate d current s throughou t emplacement of the whole sequence . 

On various point s o f evidence , thes e wer e considere d t o be turbidity 
currents: suc h current s ma y alternate wit h stagnant condition s suggeste d 
by the carbo n content o f the shales ; vertica l distributio n o f the graptolite s 
indicated a  waning depositing current ; parallelism o f curren t direction wa s 
shown for bot h black shales an d associated tru e turbidites . 

Considered then as fauna l associations o f turbidites , variou s aspect s 
of th e graptolit e assemblag e ar e noted . I t is suggeste d that , sinc e differen t 
graptolite form s possess differen t hydrodynami c resistance, independen t 
field association s o f differen t form s does no t necessarily confir m mutually 
exclusive ranges . Scarcit y o r abundanc e of forms coul d be due to 
elimination durin g transport, o r to mechanica l separation , rathe r than 
initial density . 

The fac t tha t turbidite sediment s ar e exoti c t o their fina l positio n 
of res t implie s tha t the graptolite s ar e als o exoti c t o the postulate d 
environment, an d ecology an d evolutionary trend s o f graptolite s ar e 
discussed i n this perspective . 

Eadie, E.N . (M.Sc. ) (1970 ) Universit y o f Melbourne 

Application o f th e magneti c metho d in the geophysica l exploratio n of th e 
Savage Rive r and Long Plains iro n deposits , N W Tasmania. 9 1 pp., 
55 plates , 5  figures, 5  tables. 

Results o f groun d magnetic survey s fo r iro n at Savage Rive r and 
Long Plains , N.W . Tasmania, using a n ABEM M2 4 magnetometer indicat e 
two continuous deposit s o f varying widths an d about 4 mile s an d 2 mile s 
long respectively . 

The effect s o f topography and of the dip , strike, width , an d suscep-
tibility o f a  vein ar e demonstrated , indicatin g th e necessit y fo r analysi s 
based o n the complet e magneti c profil e ove r the anomal y rather tha n an 
ad hoc evaluatio n based on amplitude alone . Topographi c profiles wer e 
measured using microbarometers. 
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Theoretical profiles fo r possible subsurfac e configuration s ar e 
compared with observed anomalies an d their correspondenc e with drillin g 
results assessed . I t is conclude d that more accurate assessment o f the 
subsurface orebodie s ca n be achieved by more detaile d investigation o f 
magnetic profiles tha n is customaril y made . 

Additional factors affectin g th e form of th e anomaly are multipl e veins , 
and variation i n width and grade with depth . Severa l method s of dept h 
estimation, al l assumin g an infinitely lon g dippin g vein, hav e been applied 
to observed magnetic profiles , an d their reliabilit y unde r differen t condition s 
noted. A  summary of result s i s presented . Fo r a multipl e sourc e anomaly, 
Peters' hal f maximu m slope metho d is preferred . 

UNIVERSITY O F TASMANI A 

Brooks, J.A . (Ph.D. ) (1969 ) Universit y o f Tasmania 

Rayleigh wave dispersio n studie s o f crusta l and upper mantle 
structure i n Ne w Guinea, 234 pp., 8  appendices. 

A stud y o f Rayleig h wave dispersio n fro m earthquakes within the 
New Guinea area ha s reveale d two features o f shea r velocit y distributio n 
not examined previously. 

Variations i n dept h to 30 0 km below the teetonicall y stabl e platform 
of souther n Ne w Guinea were determine d from recordings o f fundamental 
and higher mod e Rayleigh waves. Thi s average profile , fo r paths shorte r 
than 2000 km , contain s a  low-velocit y zon e reachin g 4.2 km/sec a t depth s 
of 12 0 to 16 0 km, which is overlai n by a relatively thic k ca p of materia l 
with a velocity o f 4. 4 km/sec . 

The latera l gros s distributio n o f shear velocitie s beneat h the crus t 
emerged from examination of fundamenta l mode dispersion profiles . Man y 
of th e phase velocit y profile s wer e resolve d from single statio n dat a and 
tech ique s use d to defin e th e correc t dispersio n i n suc h case s ar e 
discussed. Althoug h interpretations o f these ar e strictl y limite d in 
structurally heterogeneou s region s suc h as Ne w Guinea, phase velocitie s 
at periods nea r 4 0 seconds ar e controlle d mainly by shear velocitie s i n 
the uppermos t 50 km of th e mantle , in zones o f greate r homogeneit y than 
the crust . 

Known geophysical data , existin g hypotheses o f geotectoni c developmen t 
of th e Ne w Guinea region, th e concep t of se a floo r spreading , an d observed 
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characteristics o f minera l assemblages unde r high temperatures and 
pressures, provid e a framework within which these dat a are examined . 

Upper mantl e velocities ar e highest , abou t 4.7 km/sec, beneat h 
the crus t o f th e Solomo n Sea, lowes t beneat h the shiel d structur e of 
southern Ne w Guinea, and appear t o have intermediate value s beneat h 
the cordillera n region . Thes e difference s ar e larg e enoug h to indicat e 
that regional variations exis t in th e mineralog y of th e upper mantle . 

The relativel y lo w velocities underlyin g the souther n Ne w Guinea 
crust ma y also impl y a higher hea t flow tha n normally expected in the 
most ancient Precambria n shield regions o f th e world. 

In general th e result s ar e no t sufficiently detaile d or comprehensiv e 
to test existin g hypotheses o f geotectoni c developmen t of thi s comple x 
region and the stud y shoul d rather b e treated as a  basic contributio n to 
knowledge o f the Ne w Guinea area. 

Leaman, D.E . (Ph.D.) (1970 ) Universit y o f Tasmania 

Dolerite intrusion , Hobar t district, Tasmania . 150 pp., appendix. 

Jurassic dolerit e intrusion s o f the Hobar t district, Tasmania , have 
been examine d geologically an d gravimetrically in order t o determin e 

their form . Th e dolerite intrude s flat-lyin g shallo w marin e Permia n and 
continental Triassi c rocks . A  major proble m was th e resolution o f mor e 
recent faultin g superimpose d upon Jurassic structures . 

The intrusions ar e th e resul t o f a limite d series o f injection s 
(four o r five) . Eac h individual intrusio n ha s an irregular flattene d trumpet 
shape. Synchronou s intrusions hav e interconnected t o produce a cross -
wave pattern in which eac h hollo w represents th e site o f on e o r mor e 
massive feeders . Th e feeders ar e basicall y dyke s up to a mil e across , 
although some are pipe-like extension s o r wedge s fro m dykes , and most 
are relate d to pre-existing faults . 

Sheets hav e been initiated above feeder wedgp s at a point where 
effective intrusio n pressure (abou t 7 x 1 0 gm/c m )  has exceede d th e 
load pressure. Dislocatio n b y fracturing was followe d by hydrostatic 
intrusion. Th e actual form of th e sheets , terme d chonoliths, i s determine d 
at any place b y any previous an d concomitant fracturing. Fracture s ar e 
controlled by rock heterogeneities, plasti c confinin g beds , fluid conten t 
and distance fro m the feeder, o r proximity of th e free surface . Eac h sheet 
is abou t 1,000-1,50 0 fee t thick . 
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Initial intrusions ar e normall y placed low in the sedimentar y column, 
while late r intrusion s generall y foun d a higher level . Ultimatel y a lav a 
plateau coul d be produced if th e magm a supply was adequate , although no 
evidence exist s fo r thi s feature i n Tasmania. 

Extreme products o f differentiatio n ar e t o be found only i n thos e 
parts o f th e intrusion adjacen t to, o r above, a feeder. Ther e is n o 
evidence o f assimilation withi n th e area. 

Davidson, J.K . (B.Sc . Hons) (1969 ) Universit y o f Tasmania 

Upper Permia n and Lowe r Triassi c sedimentatio n and palynology 
of th e L a Perouse area . 10 2 pp., 4 appendices. 

In the L a Perouse are a rock s correlatin g in part with the Cygnet 
Coal Measure s were deposite d under deltai c condition s afte r a  chang e i n 
climate and provenance from depositio n o f th e Ferntre e Mudstone. 
Overlying these rock s i s th e L a Perouse Formation , 250 m thick, deposite d 
by distributar y channe l system s o n subaerial fans. Th e minerals glauconit e 
and chamosite indicat e tha t parts o f these fan s wer e saline . Th e presence 
of erode d lateritic materia l and seasonal dryin g of som e cla y unit s implie s 
that durin g deposition o f th e L a Perouse Formatio n the climat e wa s 
characterized by low seasonal rainfal l and temperatures greate r tha n 20°C . 

'Palynological units ' Trla , Trlb , Tr2a , Tr2b , an d Tr3 a o f Evans 
(1966) in th e Cygne t Coal Measure s and La Perouse Formatio n are usefu l 
in correlatin g these rock s wit h other Australian basins containin g Upper 
Permian and Lower Triassi c strata . Th e upper units o f th e Cygne t Coal 
Measures an d the lowe r 8  to 1 0 m of th e L a Perouse Formatio n are 
uppermost Permian . Th e overlying 2 0 m of th e L a Perouse Formatio n are 
probably lowermos t Triassi c a s th e next 65 m at least , containin g 
vertebrate remain s and red beds o f primary origin, ar e Otoceratan . The 
siltstones at th e to p of th e L a Perouse Formatio n are uppe r Scythia n to 
lower Anisian. 

Both formations and the strat i graphically lowe r Ferntre e Mudstone 
were intruded by a transgressiv e dolerit e shee t rising fro m northeast t o 
southwest an d changing in tren d from northwest-southeast t o east-west . 
The area experience d at leas t on e period of glaciatio n and periglaciation 
during the Pleistocene . 
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Large, R.R . (B.Sc. Hons) (1969) Universit y o f Tasmania 

Lee, T . (B.Sc . Hons) (1969 ) Universit y o f Tasmania 

Crustal deformation. , 10 8 pp., 4 appendices. 

From th e assumptions: that the eart h behaves elastically , tha t 
Poisson's rati o i s 0.25 , and that the eart h has an effective rigidit y of 

The Bol d Head Adamellite contact aureole, Kin g Island. 

In southeaster n Kin g Island, sediments an d lavas o f probable Upper 
Proterozoic t o Lowe r Cambrian age hav e been intruded by Lowe r Carbon -
iferous graniti c rocks . 

The stratigraphi c successio n i n th e area, consist s o f a  sandstone -
siltstone unit , overlai n by tilloids an d dolomitic siltstone s o f th e Grassy 
Group, whic h in tur n are overlai n b y picritic an d spilitic lavas . I n the 
contact aureole o f th e Bol d Head Adamellite north of Grass y the sediment s 
and lava s hav e been metamorphose d to hornblende hornfels facie s grade . 
In th e hornfels , ther e i s n o mineral zoning over a  distanc e o f 70 0 feet fro m 
the adamellite, an d thus th e therma l gradient within th e contac t aureole 
must have bee n small . 

Skarns occu r bot h within th e adamellite nea r it s contac t with the 
country rocks , an d within th e countr y rocks as partia l replacement s of 
three dolomiti c limeston e horizons . Th e endoskarns within th e adamellite 
are th e resul t o f two-wa y diffusio n acros s th e contact ; Ca , AI, and Fe diffuse d 
from sedimen t t o adamellite as K , Na, and H^O diffuse d from adamellite t o 
the sediments . Th e exoskarns replacin g carbonat e beds are th e result s o f 
both diffusion an d infiltration metasomatis m which supplied Fe , Al , Si, 
H^O, W , and minor sulphides a s C a and CO^ were removed. 

During metamorphism, small scal e ioni c diffusio n acros s th e contact s 
between pelitic an d calcareous bed s produced reaction zone s whic h reflec t 
the mobilit y o f Ca. 

From estimate s o f th e lithostati c pressur e an d mole fraction o f CO^ , 
the minera l assemblages o f th e hornfel s impl y that the temperatur e of 
metamorphism la y between 53 0 and 710°C . Thi s temperature range is i n 
good agreement with minimu m temperatures, between 610 ° and 710°C , fo r 
recrystallization o f th e marble s of th e contac t aureole , calculate d from 
determinations o f th e soli d solution of th e magnesit e molecul e i n calcife * 



-82-

6.3 x  1 0 dyne s per squar e cm , th e maximu m calculated displacemen t 
induced in£|je earth' s surfac e b y the filling o f Lak e Gordon (a load 
of 1. 5 x  1 0 tons ) i s abou t 7  cm. 

The above assumptions allo w compute r programs to be writte n 
to calculat e th e stresse s an d the vertica l componen t of displacemen t 
for an y lake . 

Rees, J.E . (B.Sc . Hons) (1969 ) Universit y o f Tasmani a 

Instrumentation for magnet o telluric investigations. , 

Instrumentation fo r magnet o telluric prospectin g ha s bee n designe d 
and developed . A  brief revie w o f th e theoretica l implication s o f th e 
magnetotelluric metho d and an analysis o f th e consequence s o f applicatio n 
with respec t t o the characteristic s o f th e sourc e fiel d an d the distributio n 
of conductivit y withi n th e crus t ha s provide d an estimate o f th e qualit y and 
quantity o f dat a which mus t be recorded for satisfactor y interpretation c 

Particular attentio n ha s bee n paid to the preservation o f signa l qualit y 
and amplifier stabilit y throughou t the system, . Th e problem of magneti c 
detector calibratio n ha s bee n investigated an d a metho d employing spectra l 
analysis i s propose d to enabl e determination s o f bot h amplitude and phase 
response. Th e four channe l syste m ha s a  maximu m magnetic fiel d 
sensitivity o f 0.0 2 gamma per se c pe r m m with a flat respons e fro m 1  to 
100 seconds , whil e th e maximu m electric fiel d sensitivit y i s 0.66 7 mmV 
per m m with a fla t respons e fro m 1  second t o d.c . 

Sheehan, G.M . (B.Sc. Hons) (1969 ) Universit y o f Tasmani a 

The gravit y field in th e Sheffiel d area . 

A regiona l gravit y surve y ha s delineate d th e majo r tectoni c feature s 
in th e Sheffiel d area , northwes t Tasmania . The extended residua l Bougue r 
anomalies ar e correlate d with Precambria n geanticlines , Lowe r Palaeozoi c 
troughs, a  Cambria n basic volcani c arc , Cambria n high leve l intrusiv e 
granites, an d Devonian plutonic granites . 

The regiona l gravit y gradien t ca n be explaine d by a crus t thinnin g 
from 4 5 kilometres unde r th e Centra l Plateau t o 3 4 kilometres unde r th e 
northern coast . 
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The Dunda s Trough , and a mino r offshot th e Dia l Trough , are 
delineated by elongate negativ e anomalies . A t Nook a long narrow negative 
anomaly i s relate d to a buried Cambrian trough, similar t o the Dia l 
Trough. Th e gravity fiel d indicate s tha t the trough s are asymmetrical, 
with depth s rangin g from one to three kilometres , an d that they are al l 
interconnected. 

A lin e o f positive circula r anomalie s alon g the centr e o f th e Dundas 
Trough is attribute d to a narro w ridge o f basi c volcani c piles . Thi s lin e 
of anomalie s i s a  westerly extensio n o f th e arc o f gravit y highs whic h 
occur a t th e base o f th e Western Tiers between O'Connor s Peak and 
Montane. Th e coincidence o f hig h amplitude circula r aeromagneti c anomalie s 
with the centre s o f th e circula r gravit y anomalies i s possibl y relate d to a 
change t o an ultramafic litholog y toward s th e centr e o f th e basic volcani c 
pile. Th e structure o f eac h pile i s interprete d as ultramafic s fillin g a  sub-
volcanic magm a chamber which is surrounde d by a con e of basi c lavas . 

The characte r o f th e anomalies ove r th e Cambria n granites confirm s 
the view tha t they are smal l high-leve l intrusives . 

The Devonia n Housetop and Dolcoath granites ar e probabl y lacco-
lithic and batholithic structure s respectively . Erosio n has remove d the 
roof o f th e Houseto p granite an d any possible mineralizatio n which may 
have occurred. Th e pattern of mineralizatio n in the Moin a area i s consisten t 
with th e batholithi c structur e propose d for th e Dolcoat h granite. Previou s 
workers hav e ascribed the mineralizatio n t o a granit e stoc k at Dolcoath 
Hill and a cupol a at Stormont . However, the gravit y field indicate s tha t 
there i s onl y one granit e body , and that the skarn rocks from both mineral 
fields li e alon g its norther n edge . 

Bigg, A.J . (B.Sc . Hons) (1970 ) Universit y o f Tasmania 

Per mo-Triassic stratigraphy , sedimentatio n an d palaeontology o f South 
Bruny Island. 

On South Bruny Island, sediments correlatin g with th e Grange 
Mudstone, Malbin a Formation, and Ferntree Grou p of th e Hobar t area, 
are exposed , an d these wer e deposite d in shallo w continenta l shel f environ -
ments, wit h contro l o f depositio n bein g influenced technically . Th e over-
lying Adventure Bay Coa l Measure s were deposite d in lowe r deltai c plain , 
inter distributary basin , an d deltaic backswam p environments. Th e overlying 
Triassic sediment s ar e considere d to be typica l o f fluvial environments , 
especially flood-plain , an d levee bank , containing red-beds , and clay-pelle t 
conglomerates i n essentiall y a  thick-bedde d sandstone sequence . 
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An age equivalen t t o th e Ulladull a Faun a o f Ne w South Wales i s give n 
to the upper part of th e Grang e Mudstone on the island , whic h represent s a 
younger age tha n is reporte d for th e Grange  Mudstone in the Hobar t area. 

The age o f th e Adventure Bay Coa l Measure s is determine d from 
palynological evidenc e a s bein g uppermost Permian , an d correlation, o n 
stratigraphic an d palaeogeographic evidence , i s mad e with the Cygne t 
Coal Measure s and the Barnett s Membe r o f th e Spring s Sandstone . 

The area ha s bee n extensivel y faulte d and intruded by Jurassi c 
dole rite. Uplif t and erosion o f certai n sediment s ha s resulte d i n th e 
development o f distinc t secondar y jointin g patterns . 

Butters, J . Jeann e (B.Sc . Hons) (1970 ) Universit y o f Tasmani a 

The geolog y o f th e Apsley area. 8 4 pp., 3  maps. 

The rock s expose d in th e Apsley Square , 5077 , ar e predominantl y 
Permian and Triassi c sediments , Jurassi c dolerit e intrusions , an d 
Tertiary basal t flows , wit h a  smal l amount of Quaternar y river gravel s 
and alluvium. 

The western par t of th e area ha s bee n broke n and blocks tilte d b y a 
series o f north-trendin g Tertiar y faults. Numerou s basaltic volcani c necks , 
which produce stron g dipol e magneti c anomalies , occu r i n an associate d 
graben trending northwest . On e of thes e neck s contain s tuffaceou s materia l 
and large block s o f countr y roc k and shows a  gros s 'stratification' . Thi s 
was probably formed by a fluidized syste m i n which soli d and liquid particle s 
sank or ros e accordin g t o thei r siz e an d mass an d small soli d particle s 
acted as abradin g agents. Anothe r of th e neck s show s unusuall y intens e 
thermal contac t metamorphis m with extensive developmen t o f buchites . 

The presence o f thre e dolerit e feeder s i s indicate d by the gravit y 
survey. Th e sheet emanatin g from one o f thes e terminate s a t a Jurassi c 
fault zone . Man y comple x dyke s wit h various trend s ar e associate d wit h 
this. Th e trends o f th e dyke s are distinc t fro m those o f th e Tertiar y 
faults. 

The Jorda n River follows th e north-south Tertiar y fault syste m an d 
the amplitude o f valle y winding s i s fault-controlled . Th e river i s a  typica l 
underfit strea m an d the production of a  former large r syste m i s attribute d 
to Pleistocen e periglacia l climati c conditions . 



- 8 5 -

Moore, J.F . (B.Sc . Hons) (1970 ) Universit y o f Tasmania 

Data processing i n shallow seismi c refraction . 6 0 pp., appendix. 

The interpretation o f shallo w seismi c refractio n survey s i s generall y 
based entirely o n the time-distanc e curves . Provide d that th e informatio n 
obtained in thes e curve s i s adequat e t o specify th e laye r structur e and 
velocities, a s wel l a s th e intercept tim e and the reciproca l time , a  solutio n 
can be obtained by means o f a  compute r program. 

Previously ther e ha s bee n littl e wor k done to apply computer 
processing t o shallo w refractio n data . Th e input to programs such a s 
that describe d by Woolley, Musgrave , & Gray (1967 ) i s designe d t o 
use velocit y informatio n derive d independently o f th e program by 
velocity survey s i n well s an d from wide-angle reflectio n data . 

The input to th e program presented in thi s thesi s consist s o f th e 
time-distance dat a together wit h an interpretation o f th e laye r fro m which 
each arrival emanates . Th e outmit is th e dept h and velocity o f eac h layer . 

The metho d of calculatin g th e position o f th e mai n refractor recorde d 
is base d on a wavefront technique , whil e th e surfac e layer s ar e calculate d 
by a raypat h method, which is sufficientl y accurat e for th e purpose. 

Tests o f th e program on model dat a show that the result s obtaine d 
are accurate . Th e program is intende d for operatio n on field dat a 
obtained with a standard 12 channel recordin g system . 

UNIVERSITY O F ADELAIDE 

Note: Honour s theses a t th e Universit y o f Adelaid e are ver y shor t and 
form onl y a smal l part of candidates ' requirements . Therefore , 
the Universit y consider s tha t publication o f ful l abstracts i s 
unnecessary an d that titles ar e sufficientl y informative . 

Bampton, K.F . (B.Sc. Hons) (1969 ) Universit y o f Adelaide 

A compariso n of th e uppe r and main lodes o n the norther n lease s 
of Nort h Broken Hill Limited , Broke n Hill, N.S.W . 2 3 pp., 1  map, 
5 diagrams , 1 8 plates, 6  appendices. 
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Bell, T.H . (B.Sc. Hons ) (1969 ) Universit y o f Adelaide 

The stage s i n development o f slaty cleavag e acros s th e Nackar a Arc 
of th e Adelaid e Geosyncline . 1 6 pp., 1 8 diagrams, 5  plates, 1  appendix. 

Blight, D  F. (B.Sc . Hons ) (1969 ) Universit y o f Adelaide 

The geology , petrolog y an d geochemistry o f a n area sout h of 
Tollu, W.A . 1 9 pp., 4  maps , 3  diagrams, 1 2 plates, 2  appendices . 

Bowden, P.R . (B.Sc . Hons) (1969 ) Universit y o f Adelaide 

Geology o f the Toll u area, Wester n Australia. 2 4 pp., 3  maps, 
2 diagrams , 5  plates, 2  appendices . 

Bridges, M . (B.Sc. Hons ) (1969 ) Universit y o f Adelaide 

Faults i n 110 0 Orebody Mount Isa Mines . 1 8 pp., 1 0 diagrams, 
4 plates , 2  appendices . 

Chenoweth, L.M . (B.Sc. Hons ) (1969 ) Universit y o f Adelaide 

The geochemistr y an d geology o f th e Lancefiel d Gol d Mine , Laverton , 
Western Australia . 3 2 pp., 6  maps , 3  diagrams, 3  appendices . 

Clifton, T.M , (B.Sc. Hons) (1969 ) Universit y o f Adelaide 

The geochemica l an d mineralogical variation s o f th e hos t rock s 
in relation t o mineralizatio n Chillagoe , Queensland. 2 6 pp., 2  maps, 
4 diagrams , 4  plates, 3  appendices . 

Crase, N.J . (B.Sc . Hons ) (1969 ) Universit y o f Adelaide 

An investigation o f som e o f th e younge r basic an d ultrabasic rock s 
to the wes t o f Broke n Hill, N.S. W 2 4 pp., 9  diagrams, 4  plates , 3 
appendices. 
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Frears, R.A . (B.Sc . Hons ) (1969 ) Universit y o f Adelaid e 

Harley, D  N. (B.Sc . Hons ) (1969 ) Universit y o f Adelaid e 

The mafi c an d ultramafic intrusive s o f th e Frase r Range , Wester n 
Australia. 2 6 pp. , 1  map, 4  diagrams , 1 4 plates, 8  appendices . 

Haslett, P.G . (B.Sc . Hons ) (1969 ) Universit y o f Adelaid e 

The Cambria n geology nort h o f th e Wirrealp a Diapir, Flinder s 
Ranges, Sout h Australia . 2 7 pp., 2  maps , 6  diagrams , 6  plates , 
3 appendices . 

Ivezich, M  M. (B.Sc . Hons ) (1969 ) Universit y o f Adelaid e 

A geophysica l investigatio n o f th e Moun t Beevor Shea r Zon e and th e 
Nairne Pyrit e Member , Sout h Australia . 2 8 pp., 5  maps , 7  diagrams , 
1 appendix . 

Larking, A.N . (B.Sc . Hons ) (1969 ) Universit y o f Adelaid e 

Acid rock s an d their relationshi p t o the gol d mineralizatio n a t 
Norseman, Wester n Australia. 2 9 pp., 2  maps, 8  diagrams, 5  plates , 
4 appendices . 

Mastins, H  (B.Sc . Hons ) (1969 ) Universit y o f Adelaid e 

Some application s o f X-ra y mas s absorptio n i n minera l an d roc k 
analysis. 2 0 pp., 8  diagrams, 6  plates, 1  appendix . 

Netzel, R.K . (B.Sc. Hons ) (1969 ) Universit y o f Adelaid e 

Trace ti n distributio n i n th e Ardletha n Granite , N.S.W . 1 7 pp., 
1 map , 4  diagrams, 3  appendices . 

Petrology o f th e gneisse s an d associated amphibolite s fro m 
Sleaford-Fishery Bay , souther n Eyr e Peninsula . 2 3 pp., 5  maps , 
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Tidal-flat sedimentation , Hutchiso n Embayment , Shark Bay, W.A . 
86 pp. , 2 5 figures . 

The Quaternar y history o f a  modern carbonate tida l fla t i n the 
Hutchison Embayment , Shark Bay, Wester n Australia, i s documented . 
The tida l flat i s th e produc t of a  series o f marin e phases terme d 
Dampier, Bibra , an d Holocene-Recent. Stratigraphi c unit s recordin g 
these marin e phases are : 3 ) Holocene-Recent sequenc e compose d of 
3 conformabl e units , 2 ) Bibra Formatio n of 'upper ' Pleistocen e ag e and 
1) Carbl a Oolite o f 'middle ' (? ) Pleistocene ag e compose d of 2 
conformable units 0 Th e marine formations ar e separate d b y erosiona l 
unconformities marke d by calcrete an d incipient soils . 

Biotic assemblage s i n the formations ca n be compare d to contem -
porary communitie s i n Shark Bay. Fossi l assemblages , characteristi c 
of certai n environment s withi n Shar k Bay (oceanic , salinitie s 3 5 to 40°/oo ; 
metahaline, 4 0 to 56°/oo ; hypersaline , 5 6 to 70°/oo) , occur s i n the 
Quaternary sequence . Th e Carbla Oolite an d the Holocene-Recen t sequenc e 
accumulated i n metahalin e environment s whic h graduall y change d to 
hypersaline; th e Bibr a Formation formed under oceanic conditions . 
Succession o f organi c communitie s durin g deposition o f th e Carbl a Oolite 
and Holocene-Recent sequence , i n respons e t o evolving hydrologi c regimes , 
is reflecte d i n the sediments . Unde r oceanic/metahaline condition s 
seagrasses an d corals hav e considerabl y affecte d sedimentation ; wit h 
increasing salinitie s physica l processe s becom e dominant , wit h modific -
ation by algal mats . Marin e sedimentation ha s progressivel y shoale d th e 
embayment, wit h decreas e i n depositiona l slope s fro m 2 0 ft/mile t o 
present-day gradient s o f 3  ft/mile. Slop e reduction durin g the Recen t 

Some loca l aspect s o f th e geology , mineragraph y and geochemistr y 
associated wit h the Edwi n Shoot, sixt y mile s sout h o f Kalgoorlie , W.A . 
24 pp. , 2  maps, 1 4 figures, 3  plates, 4  appendices . 
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has resulte d i n the developmen t o f wide tida l an d supratidal flats . 

Hough, M.J . (B.Sc. Hons) (1969 ) Universit y o f Wester n Australia 

Basic granulite s an d high-grade metadolerite s fro m Brunswic k Junction , 
W.A. 20 5 pp., 2  maps, 9 4 figures. 

High-grade metadolerit e an d basic granulit e band s are interlayere d 
with isoclinally-folde d Archaea n granitic gneis s nea r Brunswic k Junction . 
100 mile s sout h o f Perth , Wester n Australia. Th e metadolerites hav e 
blastophitic textur e an d relict minerals , an d they grad e into the basi c 
granulites, whic h are mostl y amphibolite s (hornblende-plagioclas e 
granulites). Hig h Ti, Cr , and Ni values, lo w Niggl i k  values, igneou s trend s 
on variation diagrams , and blastoporphyritic texture i n some garne t 
amphibolites prov e the igneou s origi n o f the amphibolites . Som e were 
certainly dolerites , becaus e o f apophyse s an d gradation to obviou s 
metadolerite. Other s may have bee n basaltic lav a flows. Mos t wer e 
olivine-free tholeiites , bu t a  few were derive d from an alkali basal t 
magma. Th e metadolerite-basic granulit e sequenc e i n the Oliv e Hill 
quarry i s a n example o f both differentiation o f a  tholeiitic magm a and 
multiple intrusion . Amphibolit e and lower granulit e facie s assemblage s 
are intermingle d i n the field . Eas t o f Brunswic k Junction retrograde 
metamorphism ha s accompanie d the waning phase o f orogeny . Th e age 
relationship betwee n th e basi c band s and the graniti c gneis s i s uncertain . 
Although the basi c band s are apparentl y intrusive, som e basic apophyse s 
appear t o have bee n partly assimilated b y granitic magma . Hence, 
dolerite wa s perhap s intruded into sediments whic h later , durin g orogeny, 
were granitize d an d partly mobilize d to yield graniti c magma. 

Karajas, J . (B.Sc . Hons) (1969 ) Universit y o f Wester n Australia 

A geologica l investigatio n o f a n area between Moun t Minchi n and the Bowe s 
River, Northampto n district. W.A . 11 3 pp., 2  maps. 5 1 figures. 

An area o f 2 0 square mile s o n the edg e o f the Greenoug h Block, 
between Moun t Minchin and the Bowe s River , i s described . I t i s significan t 
because i t contain s th e mos t complet e exposure s o f the Lowe r Triassic 
Kockatea Shale known from the Pert h Basin . Lowe r Palaeozoi c 
Tumblagooda Sandston e overlie s Precambria n acid granulite s noncon -
f ormably« Th e source are a was th e Greenoug h Block and palaeocurrent 
analysis indicate s tha t the palaeoslope wa s t o the west . Th e Kockatea 
Shale, whic h unconformably overlies th e Tumblagood a Sandstone, wa s 
deposited i n a range o f transitional environments , an d five unit s ar e 
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recognizable. Ammonit e faunas indicate  a n Owenitan age an d biostromal 
algae i n one unit are a n important addition to our knowledge o f earl y 
Mesozoic Cyanophyceae . Sedimentation structures i n the Kockate a Shale 
suggest tha t the palaeoslope o f the Earl y Triassic se a floo r wa s t o the 
southwest. Lowe r Jurassic strat a correlate d with the Greenoug h Sandstone 
overlie th e Kockate a Shale disconformably. 

Leishman, J . (B.Sc . Hons) (1969 ) Universit y o f Western Australia 

The geolog y of a n area nea r Marshal l Pool, Moun t Margaret G.F., W.A . 
175 pp. , 1  map, 83 figures„ 

The are a studied consist s o f ultrabasic an d basic igneou s rock s and 
associated sedimentar y rock s (al l o f the Archaea n Kalgoorlie-Yilgarn 
succession), nea r Marshal l Pool, nort h of Leonora , Wester n Australia. 
The ultrabasi c rock s ar e mainl y peridotites wit h unusual 'quench ' 
textures. Th e basic roc k types includ e basalti c dolerites , norma l dole rites, 
and fine-grained t o aphanitic rock s loosel y classifiabl e a s basalts . Th e 
basaltic dolerite s hav e textures indicativ e o f supercooling. Possibl e pillo w 
structures an d variolitic structure s occu r i n the aphaniti c basi c rocks . 
The basic rock s ar e les s abundan t than the ultrabasic , wit h which they 
seem t o be comagmatic . Th e sedimentary rock s ar e mainl y albitized 
metasiltstones whic h occur a s lenses , aligne d with the strike , i n the 
igneous rocks . Ther e are rar e hornfelse d sedimentary rocks . Lense s 
and small dyke s o f basic-intermediate rock s with rodingitic affinitie s 
occur i n the ultrabasites . Th e sequence ha s bee n folded into a  NNW -
trending north-plunging isoclinal syncline . Th e rocks hav e been subjected 
to greenschis t facie s metamorphism . Petrographic description s an d 
accounts o f the field inter-relationship s o f the various roc k types ar e 
given, alon g with petrochemical an d petrogenetic discussions . 
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