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ABSTRACT 

I 

/The Queensla.nd Trough, about 130 km Hide, lies between Queensland 
i 

and the Coral Sea Platea.u. It r1).ns from a vlater depth of 1000 m off 

Tovmsville to 3000 !Tl opposite Cape I,ielville. 

The most extensive and systematic geophysical survey of the area 
i 

to date is that conducted by BJ@ during 1971 as part of the survey bf the 

Australian continental margin. 

The Bl'm sparker seismic sections shoH a l'u_gged and erod.ed 

basement- surface. It is concluded that this represents the top of mildly 

metamorphosed Palaeozoic sediments of the 'l'nsman Geosyncline 1-lhich I",ere 

upl if ted, folded, and faulted during the Permian and '-lere subsequently 

severely erod.ed. In places coral reefs have grovlll from this basement 

surface. Some are no\'! buried and some, especially those atop basement 

highs, are still growing. 

The E~cene/Oligocene unconformity flncountered in the DSDP hole 

209 on the outer edge of the Coral Sea Plateau can be traced as an 

unconformit;y over the entire Plateau and as a conformable Eocene seismic 

horizon over most of the Trough. This horizon lies close to the basement 

over much of the Plateau and at least 1.5 km above the basement in the 

centre of the Trough. It is overlain by about 0.5 km of sediments over 

both the Trou.e;h and. the Platea.u. 

It appears that the Trough ,-w.s 10\1 relative to the Plateau and 

the mainland sinoe the beginning of the ~esozoic and received terrestrial 

;" -
," ".;. 
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and shallo., marine sediments. 

Regional subsidence of the 'l'rough and Plateau probably began in 

the Early Eocene. Small basins on the Trough's eastern margin and on the 

Plateau were fonned by differential subsidence along rejuvenated basement 

faul ts. These small basins contain 10\'le1' to middle Eocene shallO\.,r marine 

sediments. 

Petroleum prospects appear favourable in the south of the Trough, 

especiall} in the trough's marginal reef development and in the region of 

pre-Eocene pinch-out against Palaeozoic basement. 

- -~ .~. 
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n~lllHODUCTIon 

Several submarine plateaus aro:und the continental 

margin of Australia are separated. from the mainland by 

sediment-filled troughs; these include the Exmouth 

Plateau, the Coral Sea Plateau, the Naturaliste Plateau, 

and the Cascade Plateau. The Queensland Trough, about 

130 km Hide and 600 lcm long, lies behleen Queensland 

and the Coral Se~ Plateau (Fig. 1). 

The first extensive geophysical · survey of the 

Coral Sea Basin, the Coral Sea (or Queensland) Plateau, 

and the Queensland. Trough \vas conducted in 1967 by 
, r 

Lamont Observatory and the University of New South 

Wales. Seismic refraction and reflection profiles were 

recorded, -and the results Here interpreted in terms of 

the sediment distribution and crustal structure (Ei·,ing, 

Houtz & Lud\'1ig, 1970; Ewj.ng, Ha\~kins &, Lud\"ig, 19(0). 

The locations of those profiles within the area 

discussed here are shOlm in FiLrure 2. Al so in 1967 an 

aeromagnetic survey was flmm for Shell Development 

(J..ustralia) Pty Ltd (confidential report). The Halifax 

Basin or Depression which lies at the head of the 

Queensland rrrough near its junction \..;i th the Tm'lnsville 

Trough, \'las mapped on the results of this survey. 

In December 1971 the Glomar Challenger drilled 

344 m into the sediments at Site 209 (see Fig. 1) on 

the outer edge of the Coral Sea PlateCiu (Burns, Andre\-Ts 

et al., 19(3). The cores from this hole provided much 

val·uable information on the tectonic history of the 

plateau and enabled the main sedimentary reflecting 
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I 
I horizons to be dated. 

The most extensive and. systematic geophysical 
~ , 
I . . I. survey of the area to date is that conducted by BHR 

:1 durin{~ 1971 as part of the survey of the Austral ian 

continent8,l margin. The area vlaS surveyed at a spacing 

,I of 40 YJll along east-Hest lines \'ihich extended from the 

Great Barrier Reef to longitude 1560 E (see Fig. 2). 

I Gri:~vity, mag,netic, seismic reflection, and \'later depth 

I 
data Here recorded continuously and seismic refraction 

profiles ,,;ere recorded at intervals by using sonob\~oys. 

I The initial results of the :m.m survey in the Coral Sea 

have been described by I,1utter 

I BArl'HYl':lETR Y 

I 
The Nater depth contours shoy.,rn in li'igure 3 

a re plotted from the recordillDs made by BltlR. The 

I· Queensland. 'frough lies bet\"!een the Great Barrier Reef 

and the Coral Sea Plateau. At its sou.thern end, Nhere 

I the trough is about 1000 m deep, it adjoins the head 

I 
of the Tovmsville Trough; and at its northern ~nd, 

Hhere it reaohes a depth of 3000 r!1, it drains into 

I the western arm of the Coral Sea Basin (see Fig. 1). 

The v-!estern slope of the trough up to the Barrier Reef 

I is steep and linear, sugE-~esting a fauHed origin. This 

I 
slope is as steep as 150 

in places and is crossed uy 

numerous minor cel.nyons which mo s"!; likely have been cut 

I by, and serve as channels for, turbidity currents d.ovlll 

the cont:i.nental slope. These ca.nyons are not ShOH11 in 

I Figure 3 because the Hater d.epths Here s<l.mpled only at 

I 
I 
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intervals of 18 km along the traverses, and the map 

ShO\,18 insuffid.err~ detail. The floor of the trough is 

smooth and almost flat. HOi'lever, there is a slight 

overall gradient QOHn to the east, and thiB seems to 

indica.te the Hestern," Barrier Reef side as the chief 

source for the trongh floor sediments. 

The troue-h is bounded to the east by a more 

gentle slope which rises in a series of steps upon the 

top of \'lhich has grown a discont inuous 1 ine of coral 
"/ 

reefs. Thus a line through Oapre;)', 13ousainville, 

Holmes, and FI inderB Reefs would roue;hly m::1.rk the 

eastern side of the trough "and the \-Iestern edge of 

the Coral Sea Plateau. 

GHAVI'l'Y IWl'ETtFnE'N,'.rION 

Figure 4 s1"ows the reGional B6utuer anomaly 

conto"urs compiled from the Blm gravity map of Australia, 

the am marine survey data, and results of an earlier 

Bl·';R gravity survey of the northern Grea'~ Barrier Reef 

" 3 
A rock density of 2.2 e/ cm was used 

for the Bour,uer correction except for the Barrier Reef 

results,. for Vlhich a value of 2.69 had been used. 

The regional gravity gradient from west to 

east is due to the thin~ing of the crust from the 

continent towards the Coral Sea Be.Din. Crustal 

refraction studies (Finlayson, 1968) show that the 

I,loho deepens lanch-Jarris from a depth of 25 km below the 

Great Bai.'rier Reef. A rou[:;h estimate of the crustal 

thickness based on the Bouguer anomalies yields a 
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figure of about 25 km belm'] the Coral Sea Plateau 

compar8d to 10 km belm·] the Coral Sea Basin and 33 lcm 

belo,,] the continent. The grcwi t;y field also indicates 

a slight thinning of the crust beneath the centre of 

the Queensland. 'l'roughto a minimum of 21 km (Falvey, 

1972). Refraction results from the Lamont survey 

(E\-Tine, Houtz & Lud.wig, 1970) confirm the near-

conti:nental thickness of the Coral Sea Plateau and the 

Queensland Trough. 
.~ 

A faint g:r:avity ridge Hhich starts from the 

+80 mGal .high over Flinders Reefs trends north-north-

west, lies to the east of a seismic basement ridge and 

roughly delineates the eastern side of the trough. 

The two 8mB.ll grb.vity lows of +20 mGal in the 

southear~t corner of the map in the area kno\-n1 as the 

Halifax: Basin may indicate a relative thickening of 

sediments; but the mmseisli1ic sections do not shoN 

a basement reflection here and thus cannot directly 

confirm basement depths. 

If:ilGNETIG n ;TE11PHE;rATIOH · 

Fic;ure 5 ShO"18 the regional magnetic anomalies, 

rela.tive to the International Geomagrietic Reference 

Field, as recoro_ed by BMR 0 A map shoY-ling interpreted 

depth -to magnet ic ba.sement has not been prepared as 

ca)culatj.ons show that along all of the traverses the 

magnetic basement lies well below the seismic basement. 

'fherefore a magnetic basement depth map H01.Ud. be of 

little economic significance. 



. Fig. 5 

I 145 0 30' 148°30' 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

----------~~~~----~---r~.-.-~--~~~------------~13°00· 

QLD 

• 
Contour interval 50 gammas ~ 

o 50 100 150km 

(Based on O/BO -5A) 

.. " 
/) 0 

B 
• 0 

6' .. 

i( 

I REGIONAL MAGNETIC ANOMALY CONTOURS 
Record No. 1974/170 0/B8-40A 



I 
I The magnetic intensity contours over the area 

of, the trough are generally of 101-1 amplitude and long 

(I wavelength, indicattng the great depth to magnetic 
~, 

basement. The contours display the same north-north-

Hest trend as the topography: thB_t is, parall el to the 

I structural trend of the Tasman GeosJ~cline here. A line 

f -t·r t' l' d f h t o POSl :ll'e mas;ne lC anoma les exten s rom t e wo 

I ! 
+250 gamma anomali~s at the latitude of Cairns to the 

I 
+300 -gamma anomaly atthe'no:dh,' bfthe map. This line 

coincides \-lith the gravity ridge that marks the eastern 

I edge of the trough. 

rrhe magnetic profiles sho\"m in Fi[,:rures 6, 8, 

I 10, and 11 also display the flat ma{,'l1etic anomalies 

I 
over the Trough and stronger anomalies which indicate 

shallo\'ler magnetic basement over the Plateau. 

I It is clear that structures bel 0 ... 1 seismic 

basement, which appear to control the regional 

I mEtD1etic and Bouguer anomaly trends, form a vlider and 

I 
deepe:c trough than does either the seismic basement 

or the sea bed. This effect can also be seen if the 

I contours of depth to magnetic basement in the Halifax 

Basin, as presented in the Tectonic Map of Australia 

I and Papua, NevI Guinea (Geological Society of Australia, 

I 
191~, are compared with the seismic basement depth map 

discussed later in this paper. 

I DSDP Sl'rE 209 RESULTS 

The lithology at DSDP Site 209 and the 

I inferred sequence of geologi cal events (Burns, Andre1t's 

I 
et al., 1973) suggest that shallolrl-\'la'tel' sediments 

\ 'V' 

I 



I 
I 
(I 
(I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

vlere deposited just above the seismic basement and that 

the depositional environment then became progressively 

deeper with time. The late middle Eocene sha11m·J marine 

sediments consh;t of sand-rich foraminiferal 1 imestone 

Nith secondary chert filling of voids. Middle to upper 

Eocene sand-bearing foraminiferal ooze and chert were 

deposited in a gradually deepening environment 

associated with a reililction in terrigenous detritus 

reaching the site. The upper Oligocene to Pleistocene 

foraminiferal ooze and nannofossil ooze were lai(l down 

in deep water in the presence of submarine currents. 

The t\-JO unconformities, from late Eocene to late 

Oligocene and from late middle Niocene to middle 

PI iocene, vlere both periods of non-deposi t ion or 

slight submarine erosj.on. The former is a regional 

unconformity which has been related to the change in 

the oceanic current pattern that followed"the separation 

of the Australian and Antarctic continents (Kennett et 

ale, 1972). 

SEIS1UC INTERPRETitTIO:N 

Basement Horizon 

A strong reflector interpreted as acoustic 

basement is perceptible on the seismic records except 

Hhere its depth exceeds the depth of seismic penetration. 

'rhrouchout the area this basement is i'ugged and eroded 

as can be seen on the seismic sections, Figures 6 to 11. 

Traces of intrabasement stratification truncated above 

by the basement reflector are evident on some seismic 
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I 
I sections as faint reflectors, generally of appreciable 

dip. This and the concomitant evidence of a non-

I magnetic sej.smic basement suggest that the basement 
~. 

I 
rocks are non-crystalline, possibly mildly meta-

morphosed sediments "'hich have been folded and then 

I eroded. Some of the basement highs rnay be intrab8.sement 

plutonic intrusions ,·]hich noh' protrude as a result of 

I r 

differential erosion (see FiGS. 8 f 9, 11) .• The la,ck 

I 
of mar:netic expression and the small gravity expression 

of these intrusions indicates granite as the most likel;,. 

I composition. Refract ion resul t s from the mm and 

Lamont surveys indicate that velocity i~ the seismic 

I basement is about 5.3 km/s and that there is an 

I. underlying layer Hith seismic velocity about 6.2 km/so 

This 10\'J8r layer may be the magnetic basement ancl is 

I probably crystalline. 

I Sedimentary Horizons 

I 
The late Eocene to late Olicocene unconfo)~mi ty 

can be traced from DSDP Site 209 across the mm seismic 

I records as shOvffi in Figures 6 to 12. Across the plateau 

the unconformity is angular above but follo\'1s the 

I stratification belm·l. Refraction results from the BI,m 

I 
and Lamont surveys indicate a sej.smic refractor of 2.4 

km/s closely associated with this unconformity, compared 

I with a ,velocity of 1.8 km/s for the layer above. 

Utilization of these results enabled the unconformity 

I to be mapped into the -Grouch, ,,,here it appears to be 

I 
a conformable reflecting horizon - the 'Eocene horizon' 

(see FigS .9 and 12). 
'VI 

I 



I 
I OVlinc to insufi'icient sparker enere;y, deep reflections 

in the troueh are Heal<: and the structure and character 

1- of the pre-Oligocene reflectors ObBcul~e (Figs, 6 and 8). 

I 
On the plateau the sediments beloN the 

unconformity exhibit a layered character and are 

I variable in total thickness. They are draped across 

baGement highs and infill basement depressions. Hithin 

I these small basins or grabens, both on and at the edge 

I 
of the plateau, a sequence of strong reflectors 

indicates a definite difference in lithology from the 

I overlying layers. Comparison Vlith the results from 

Site 209 suggests that these basins (see Figs. 6, 8, 

I and 9) probabl;y contain sho.1101-J-mo.rine sediments of 

I 
middle Eocene age. SyndepositioDal faults vJithin the 

sediments show that the basins have subsided more 

I rapidly than the adjacent basement highs. Iilinor 

faulting beloN the Eocene/Oligocene unconformity 

I occurs across the northeast of the plateau and the 

I 
trouch margin. 

The post-Eocene sediments are of a f2.irly 

I even total thickness throughout the area. Across the 

plateau these pelagic sediments shOt". current-controlled 

I bedding structures, giving rise to the other anQllar 

I 
unconformities visible on the seismic records. One of 

these unconformities may be the late middle Hiocene to 

I middle Pliocene unconformity. Very minor faulting 

occurs in the post-Eocene sediments, both on the 

I plateau and in the trough. 

I 
I 
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Buried Coral Reefs 

Figure 6 ShOlolS two types of buried coral 

reef Hhich have grm'm from 11ear the basement surface. 

Several examples of both the pinnacle reef and the 

barrier reef \-Iere recorded on other BI·m traverses. 

The ba.rrj.er reef section of Figure 6 is shO\-m at the 

same ve~tical scale but enl~rged horizontal scale in 

li'igure 7. A complex of reefs has gro!-m. near the edge 

of an ancient · continental shelf. As the dip of the 

basement here is less than 1
0 \-ihich is about the same 

as the slope of present day continental shelves the 

area has probably undergone regional subsidence without 

any tilting. This reef complex appears to have formed 

a darn behind "'hich shalloVl-marine sediments accumulated 

on the plateau. 

Seismic reflectors beneath the reefs sho\-l" 

very little apparent velocity uplift, so the reef 

material is of fairly low velocity, possibly 2.6 to 

2.8 km/s, and may be very porous \'Iith little secondary 

lithification. 

Assuming that the plateau subsided en masse 

resulting in shallow marine facies being developed 

contemporaneously throughout the area, then the coral 

reefs began to groH about the early to middle Eocene. 

The present day reefs such as Osprey Reef are gro\'ling 

atop basement highs and so may be sli~htly younger than 

the buried reefs. The fact that the buried reefs all 

reach different relative levels vrithin the sedimentary 

'.'" .;. 



I 
I section points to increased rates of subsidence at 

different places and different times, suggesting that 

I Eocene faulting occurred over the plateau. Of. course 

I 
other causes such as temperature or salinity changes 

could have killed the reefs. 

I SEISJViIC BASEJf.E:Wf I,JAP 

I 
IThe seismic basement de~th map (Fig. 13) 
I 

ShOHS the system of basement fault scarps Hhicll have 

I 
cont:z:-olled deposition l'li thin the trough. The dominant 

trend of these faults is north~north'':1est. They probably 

I. began as normal faults during the Permian orogeny. 

. Subsequent erosion has prociuced rounded and fairly 

I gently-dipping basement structures that are here 

termed' faul t scarps. HOivever, as the sediments above 

I many of the smaller basement faults also shoh' signs of 

I being faulted, the faulting in the area has been semi-

continuous or periodic. 

I Several horst and graben-like structures split 

I 
the trough into t,"/o or more parallel basins. Three 

struct:tires'- .. faul ts~.A .and Band horst block C - have 

I been marked on both the seismic basement map (Fig. 13) 

and the isopach maps (Figs. 14 to 16), and also on the 

seismic sections (:F'igs. 8 to 12). These north'-south 

I 
structures are broken by minor east-l'1est trends t \-lhich 

have not been mapped because they lack continuity 

I across the predominantly east-lvest Elm traverses. 

I 
I 
I 
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ISOPACH 1~l\.PS 

Seabed to late Eocene isopachs (Fig. 14) 

An interval velocity of 1.8 km/s has been used 

in mapping the variation in thickness of the post-Eocene 

sediments. Over the Coral Sea Plateau these sediments 

are judged to be Oligocene to Pleistocene chiefly pelagic 

sediments as shmm by the results from DSDP Site 209. 

Hi thin the Hestern l)asin of the trough I the post-Eocene 

sediments thicken towards the Great Barrier Reef and 

most likely consist chiefly of turbidites derived from 

the continental slope •. After flowing dOlm the continental 

slope to the trough floor the turbidity currents prol)ably 

turn northVlards and flow dOhlYl the trough. The parallel 

bedding sho\·m by the seismic section along the northern 

line 14/046 (J1-'ig. 12) indicates a direction of sediment 

transportation within the trough that is at right angles 

to the section, most likely from the south. 

The only basement fault sca.rps shown on this 

map are those Hhich have affected the distributlon of 

the post-Eocene sediments. Along fault 'A' the basement 

rocks are exposed; the gradient of this scarp at line 

14/046 is about 14°. One might expect pelagic sediments 

to be draped over this slope or to have slumped to its 

base. There are no such sediments preserved either on 

the slope or at its foot, so it is suggested that strong 

deep sea current shave S1,':ept the scarp free of sediments. 

.. ' 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Fig. 14 

145 0 30' 148 0 30' 
--------------~--------------------,----------------------13°00· 

QLD 

Isopach in metres 

o 

< -200 
200-300 
300-400 
> 400 
Basement fault scarp 
controlling deposition 
down thrown side shown 
50 100 150 km 

(Based on Q/BO-5A) 

o 

" . 

Record No. 1974/170 
SEABED TO LATE EOCENE ISOPACH MAP 

a 
II 

Q/B8-42A 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

North-flOl,-,ing surface currents of about ~~ knots \·Jere 

recorded in the trough during the 13!ilR survey, and the 

seafloor currents could perhaps be as strong in the 

narrO\·: constriction near line 14/046. Currents of 

less than 1 knot are capable of eroding coarse sa.nd 

(Hjulstrom, 1935), so that this interpretation is very 

reasonablie. 

The Oligocene to Pleistocene sediments thicken 

tmvards the " north of the plateau vJhere the seismic 

sections shoH them to contain large lenses of sediment 

up to 50 km across that are believed to have been 

formed by the action of strong deer-sea currents. 

The Eocene horizon has not been definitely 
-~-.-- . 

identified in the south of the map area owing to the 

"' 
absence of tie-lines, so post and. pre-late l!:ocene 

i sopachs have not !)een map~()ed" 

Late Eooene to ba sement isopachs (:B'ig. 15) 

An interval velocity of 2.4 km/s Has used to 

correct the reflection times to thicknesses for these 

sedimentso This fie:ure vias computed by averaging the 

Lamont and. ETm refract ion and wirl.e-angl e refl ect ion 

resultso This isopach map inclUl:les the probable 

shalloH-marine deposits of possible early Eocene age 

that accmnulated in the basement depress ions on the 

plateau and slliililer Grabens at the edge of the trOUGh. 

Within the main western basin of the trou@l 

'.,.. . 
-. "-~" .... , 

,. 
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I the sedimr-mts could range in age from late Eocene to 

I 
r·:esozoic and ranG'e in nature from p81agic or turbiditic 

to shall o \-1 marine, but as the reflections are \'leak here .... .;. 

I (as mentioned previously) it is impossible to make any 

more detailed environmental interpretation. 

I 
I 

Total sediment isopachs (Fig. 16) 

In the area.S Hhere the Eocene/Oligocene 

I unconformi ty, the I Eocene hod. zon I, and. the basement 

horizon can be identified, the total sediment isopachs 

I are a summation of the tVJD prc:vious isopachs. In the 

I 
areas Hhere no Eocene horizon can be mapped, a sediment 

velocity of. 2.2 km/s "li:tS used to estimate total sediment 

I thickness. 

The locations of the buried coral reefs that 

I o 

can be seen on the Brm seismic sectionsa:re sIlO\D1 in 

I 
this map. Probably many more of these reefs exist 

behleen the survey lines; and some reefs ma;y have 

I considerable north-south extent, but are ShOl-ill here 

as extending only along the traverse direction. 

I The thickest sediments lie in the southern 

I 
end of the tro1J.c:h, vJithin and to the north of the 

aeromaenetically mapped Halifax Basin. It should be 

I noted that thj.s is the shal1m-r-vJater end of the trough. 

The main area of buried and exposed coral reefs lies 

I to the northeast of this, i'lhere the basement becomes 

I 
shal101;!er. The larger buried reefs generally occur 

I 
I 
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closer to the thick. sedimentary section ,~i thin the 

trough, and the present-day reefs more to\"Jards the 

centre of the Coral Sea Plateau. 

The map ShovlS the fairly thick sedimentary 

sequences tha.t fill the small basins or grabens on the 

Coral sea/Plateau. The nor~hern ~dgeS o~ the Platea~ 

also appeal' to be covered '"Il.th thlCk seul.ments, showl.ng 

the,t the northern edges have al:3o posrsibly subsided 

more rapidly tha.n the central massif. 

GL'OLOCIC.IIL EVOLU'l'ION 

The ma[:netic basement rocks of the Queensland 

Trough and Coral Sea Plateau generally lie '''/ell beloH 

the seismic basement and appear to correla.te with a 

refractor of velocity 5.9 to 6.2 kin/so It is suggested 

therefore that the maf:,'l1etic basement is formed by . 

"-

Precambrian crystalline rocks, such as the Proterozoic 

Dargalong r!Jetamorphics which coY,sist of schist, gneiss I 

quartzite etc. (de Keyser & Lucas, 1968). 

The seismic basement is non-magnetic, has a 

refraction velocity of 5.3 km/s and contains faint 

trace~ of stratification. By comparison with the 

onshore geology the ba.sement is probably formed by 

the rocks of the DevoniEm-Carboniferous Hodgkinson 

Formation or posr;ibly its loV/-grade metamorphic 

equivalent the Burron River r.1 etamorphics. 'l'hese 

gre;y"·lc.ckes, turbidi t GS, shal es, f~lates, COlle;lomerates 

etc. "lere deposited in a troue:h \'Thich lay either to 

the east of the Chillagoe Shelf or to the east of a 
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volcanic arc in a fore arc zone . (Packham, 1973) and 

formed part of . the 'I'asman GeosYl1cl ine. They were 

. subsequently metamorphosed, folded, faulted, and 

uplifted durine the Carboniferous and Permian 

(de Keyser & L uca.s, . 1968). 'l'hi s oroeeny \'1as 

accompanied and folloHed by the intrusion of granit es; 
I I . 

an exampl'e of these is the Irlareeba Granite of the 

Hodgkinson Basin (de Keyser & Lucas, 1968). A couple 

of these granite plutons can be seen on the BIVjR seismic 

sections (Figs. 8 and 11). 

A long period of eros ion during the late 

Permian and l'; es020ic follol-ledj during this time the 

main western part of the trough may ha.ve been 10vl and 

received non-marine or shallor! marin8 sediments. 

Seismic refractors within the velocity range 2.7 to 

3.2 bn/s were recorded within the deeper sediments of 
C) 

the trOUGh, indicating a change in age or litholoe;y 

beloN the middle to upper Eocene sediments of velocity 

2.4 km/s. TvlO Hells in the Capricorn Basin, Aquarius 

No.1 and Capricorn No.1, encountered Mesozoic 

conglomerate ~f velocity 2.2 and 3.7 km/s (Carlsen & 

!riilson, 1967a and b), and although that basin lies 

about 800 km sontheaf3t of the Queensl and rrrough it 

occupies rouGhly a similar structural position relative 

to the Tasman Geosyncline and sediments in the two 

basins maJ' be p<irtly equivalent. 

Resluts from DSDP Sites 209 and 210 (Burns, 

Andrews et al., 1973) indicate that the Coral Sea 
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Basin began to form in the ead~T Eocene, and the Coral 

Sea Plateau has subsided from near sea level in the 

mid-Eocene to its present depth of 1000 to 2000 m. 

The groHth of coral reefs from the seismic basement 

surface provides additional evidence that the Plateau 

and Trough margins "Tere once at sea level. 

On the evidence from the mIl? seismic reflection 

cections a,ssisted by the refraction results it is thought 

that the main "lestern graben of the trough is Mesozoic 

in age. The rugged, eroded basement topography ano. the 

relatively undisturbed trough sediments ShO\,1 that the 

major basement structures existed before most of the 

.sedimentary deposition. Ho\vever both Trough ano. Plateau 

subsided enmasse during the Cainozoic and the marginal 

grabens "Ii thin the 'I'rough have formed by further 

Cainozoic faulting, possibly along"react ivated basement 

faults, to produce the modern trough structure. 

These small basins or grabens initially 

received shalloH-marine sediments as the 'plateau 

subsided beloh' sea level. The shallow-marine sediments 

at Site 209 are mid-Eocene in age. That the subsidence 

was not even throughout the area is shown by the minor 

faul ts 'rJi thin the middle and late Eocene sediments, and 

also possibly by the differing heights reached by the 

buried coral reefs before they died. The relatively 

undisturbed sediments \ti thin one of these ma rginal 

grabens (between points Band C, FifS. 8 and 9) show 

that little post-depositional structural movement has 

~ . 



I 
I occurred. The shallol"J-marine basal sediments of this 

I 
minor trough are therefore probal)ly pre-middle Eocene. 

It is probable that the sUbsiCl.ence of 

I the Plateau and 'rroueh was a complex series of tectonic 

movements and the present seismic evidence is inadequate 

I for a precise interpretation. The seismic data from 

I 
parts of lines 13/067 (Fig. 6) and 14/038 (Fig. 8) are 

currently being digitally processed and stacked. It 

I is hoped that the section quality Vlill be suffidently 

improved for further details of the structure to become 

I appare11t. 

I 
If crustal rifting during the early Eocene 

had produced the Trough and initio,ted the regional 

I subsidence, one might expect Tertiary volcanism 

especially Vlithin the Trough. That there is no 

I seismic or magnetic evidence for such volcanism 

I 
suggests that the major structure of ·Ghe Trough is 

pre-Tertiary and the Cainozoic differential subsidence 

I and faulting are due to purely vertical movements, such 

as isostatic subsidence. 

I The area is seismically inactive at present 

I 
and the neC:;.T-surface structures are probably caused by 

submarine erosion and by sediment slumping. 

I The relationship of the Cainozoic evolution 

of the Coral Sea to plate tectonic theory involves a 

I study of the entire Coral Sea Plateau and adjacent areas, 

I 
and a consideration of the Cainozoic history of the 

sou.trlVlest Pacific. 'l'11is study is currently beine; 

I 
I ',-
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undertaken by J .C. Kutter of BMR. 

The economic potential of the Queensland 

Trough is most likely confined to petroleum. There is 

less likelihood of recoverable sea-floor mineral deposits, 

such as the manganese nodules of the deep ocean basins, 

being found here. 

}'uture petroleum exploration in the area 

should be concentrated on the continental slope 

outside the Great Barrier Reef, and within the southern 

end of the Trough. 

The continental slope is formed by a sedimentary 

I'ledge as much as 3 km thick near the south of the Trough. 

o· The slope is 40 km wide here, with a gradient of only 1 • 

Sedimentary onlap against the hTestern basement fault 

scarps and other basement rises provides possibilities 

for stratig'Taphic hydrocarbon traps. 

The central southern part of the trough lies 

at a water depth of about 1000 m, 1rlhich \'Jill soon be 

\-vithin d.rilling and. exploitation c~wabilities. Basement 

depth is lmknm-m, being be;yond the limit of penetration 

of the BI;jU sparker seismic sig,11als, but the sediments 

here are at least 2 krn thick. The buried coral reefs 

which lie in a group to the northeast of this area 

provide another possible exploration target. These 

reefs occur generally up-dip from the thick sediments 

in the c~ntre of the r1'1'ou[:h, and appear to have a 10Vi 

seismic velocity and consequently hiGh probable porosity. 

~" 
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There could be many more reefs in this area that were 

not crossed by mm survey linGs, and smaller reefs may 

be recorded but not recognized O\'Jing to the lack of 

seismic resolution. 

A third type of possible hydrocarbon trap 

lies with nnticlinal structures Hithin the trough 

sediments. 'l'wo anticlines can just be seen in Figures 

8 anct 10, but many larger ones l·,ere recorded on the Elm 

seismic sections near the southern end of the rrrough. 

They are large-scale structures up to 20 kill across and 

300 rn high, and appear to have been formed entirely by 

sedimentary draping and differential compaction over 

shallow basement 'highs. S.:mdeposi tional faults add 

fv,rther amplitude to the anticlines. It is not knO\·m, 

hOl-lever, if any anticlines have north-south closure 

because of the ... ,ide traverse spacing and lack of 

cross-lines. 

Suitable cap rocks for these traps could be 

formed by the Cainozoic turbidites or pelagic foral!1iniferal 

ooze Hhich either separately' or together make up the 

upper 0.5 km of sediments over the Trough and. Plateau. 

Possible shaly sequences deposited \vi thin the Trough 

contemporaneously with the early Eocene grovrt;h of the 

marginal coral reefs could cap deeper petroleum traps. 

So it seems that the controlling factor for 

the petroleum potential of the area is the occurrence 

of source rocks. The current burial depth of the oldest 

trough sediments (Mesozoic ?) is 3 km or more; however, 



I 
I except beneath the continental slope,this includes 1 km 

I 
of l-later. \",'hether conditions have been suitable for 

hydrocarbon generation \\Iould depend on the temperature 

I at depth. Possibilities for the occurrence of source 

rocks Hithil1 the trouGh are conjectural at this stage. 

I If an enclosed 1,'Jesozoic basin la.y l-lhe:re the Trough now 

I 
lies, then the basal sediments could have been deposited 

in a quiet reducing envil'onment and could be a potential 

I petroleum source. 

There may have been appreciable extrusion of 

I 1·1esozoic volcanics as in the lilaryborough Basin (Clarke, 

I 
Paine & Jensen, 1971), and the petroleum prospects of 

the trough hTould consequently be dovmgraded. Hm'l1ever, 

I as the ma[~etic profiles across the trough are flat, 

any volcanics present \vould have to be of acid 

I composition such as the rhyolites of the l'iaryborough 

I 
Basin (Hill & Denmead, 1960). " This possibility will 

have to a\\lait further exploration. 

I So conditions for the deposition of source 

rocks \"i thin the trough appear to have been good, and 

I the level of organic metamorphism may decide the 

I 
petroleum Drospects. 

COFCLliSION 

I The next step in the petroleum exploration 

should be a seismic surve;y in the area betvleen the 

I Great Barrier Reef and Flinders Reefs. A rectangular 

I 
grid of SUrV8j' lines at a spacing of 10 km would be 

adequate for a rel:ional interpretation. A higher-

I 
I 
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pOl.;ered seismic enerGY source .coupled vJi th modern digital 

recording and data processing techniques should provide 

seismic records much better than the present ones. 

However these initial surveys have shown a 

possible unexplored petroleum prospect to lie at the 

southern end of the Queensl.::md. Trough. 
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The Oueenslanrl Trough. some recent rreouhvsical results and ;i,ts 

petroleum potential 

ADDBNmm _ GEOIJOGICAL EVOI}JTION 

Some sketches shmving the palaeogeographic history of northeast 

Australia (Fif:;-uI'e 17) have been dravm based on the maps of Brown, Campbell 

& Crook (1968) \'li th the addition of da ta from the mIR marine survey, from 

DSDP Sites 209 and 210, and from the wells in the offshore Capricorn Basin. 

These reconstructions have been rapidly sketched and vThile considered 

suitable for presentation as slides at the APEA conference, they are not 

con"sidered to be sufficiently researched for publication. 

The maps illustrate several points about the geological evolution 

which have been mentioned in the main text. Firstly the large-scale geo­

synclinal or fore-arc sedimentation during the Devonian and Carboniferous 

is illustrated. The volcanic arc of Packham (1973) is shown in the Devonian, 

Carboniferous, and Permian maps. The uplift of the Coral Sea and !l!arion 

PIa teaus occured in the Late Permian, although Brown, Campbell & Crook ShO~T 

the Htmter BO~'len Orogeny to be Triassic. Regional subsidence began in the 

Jurassic, with non-marine sedimentation in the Queensland and T01msville 

Troughs. The area of these hTO troughs plus the Capricorn Basin is then 

shovm to be the site of a marine transgression in the Early Cretaceous, a 

regression in the Late Cretaceous and a final transgression in the Early 

Eocene. HOvT8ver, several other transgressive/regressive cycles probably 

took place. The latest transgression accompanied the opening of the Coral 

Sea Basin. Since then the area to the east of the Great Barrier Reef has 

subsided to produce the present submerged troughs and marginal plateaus. 

Figure 18 shous the simplified regional geology, this map has also 

not been sent to APEA. 

Additional Reference: 

BROHN, D.A., CAI"IPBELL, K.S.H., and CROOK, K.A.vl., 1968 - The geological 

evolution of Australic:. and New Zealand. Pergamon Press , NevT Yorko 
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