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SUlVllVLARY 
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The results of the geological survey of the area West, 
North and North-east of the Beswick Homestead are illustrated. 
The Katherine River Group rests unconformably on the Grace Creek 
Granite and is represented by interbedded sandstones and volcanics. 
It contains two probable breaks in deposition, one between the 
Edith River Volcanics and the Kombolgie Formation, the second 
between the Gundi Creek Greywacke and the West Branch Volcanics. 
The Katherine River Group is unconformably overlain by the Beswick 
Group which is represented by : imestone , shale, chert and 
sandstone. This succession is analysed and related to part of 
the Bulman Group (B.H.P. Co. Ltd. - 1954). A new group lying 
unconformably on the Beswick Group has been recognised in the 
Canopy Rock mosaic area and named Flying Fox Group. It is 
representea by sandstone, shale and marl. 

The original depositional structures of the Katherine 
River, Beswick and Flying Fox Groups have been partly modifieri 
by three phases of uplift and several periods of folding, faulting 
and subsidence. The Katherine River Group is formed in a North-· 
east striking syncline and covered in the Beswick Homestead area 
by the south pitching and shallow Beswick Group basin. The 
Beswick Group and the Flying Fox Group in the north-eastern part 
of the investigated area are monoclinal. The Diljin Hill fault 

,is the main disjunctive structure which crosses the area in a 
South-west direction. 

INTRODUCTION 

The area wae mapped by the writer as part of the regionc l _ 

mapping programme of the Urapunga Party, Bureau of Mineral 
Resources under the leadership of P.R. Dunn. An ir.1tial 
reconnaissance of the area was held in company with B.P~ Walpole 
and C.E. Prichard and the re~pping programme decided and carried 
out under the supervision of B.P. Walpole, Supervising Geologist. 

GENERAL 

Reconnaissance tr~ps have been previously done in the 
area by B.P. Walpole, A.A. Opik in 1951 and 1952 and M.A. Randal 
in 1956. P.R. Dunn photointerpreted it in 1956 for the compilc,t::_0, 
of a Katherine-Darwin 1 inch: 10 miles geological map. No 

. geological paper has yet been published on the area, but referenc:38 
to some of the fOrmations recognized are found in geological repo:"'ts 
on neighbouring areas (See Reference). In addition, as yet 
unpublished work done in preparation for a Bulletin on the 
Katherine-Darwin region was available to the writer. 

Access from the south is by the Maranboy-Mainoru track 
~nd from the north through the Maranboy-Diljin Hill track. The 
first is a graded road in fairly good condition, the second an 
unformed dirt road which reaches the area at Diamond Creek 34 milei:-' 
from Maranboy. Three crossings on the Waterhouse River, within 
the Diljin Hill East mosaic, are practicable during the "dry 

,season". 

t Samples of rocks which occur in the area are held in 
fthe Darwin office of the Bureau of Mineral Resources and are 
I~'numbered from 96401 to 96488 inclusive. 
L. 
~: 

The stratigraphy in the area is summarized on Table 1 
; Three Groups of sediments are distinguished: Katherine River 
Group, Beswick Group and Flying Fox Group. 
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The Katherine River Group is characterized by an 
alternating succession of arenites and effusive volcanics. It 
crops out in a broad synclinal structure north-west of the 
Waterhouse River. The Beswick Group is characterized by fine 
grained terrigenous sediments and high lime content. It cro:s 
out in the Beswick Homestead area, forming a shallow basin open 
to the south, and in a gentle monocline along the upper reaches 
of Flying Fox Creek. The Flying Fox Group has been newly named 
to comprise a sequence of limestone, sandstone, and marl exposed 
in the south-eastern part of the Canopy Rock 1 mile area. 

The ages, as reported on Plate 1, are based on oplnlons 
of other workers in surrounding regions. The Grace Creek Granite 
is attributed to Lower Proterozoic (Walpole, 1955); the Katherine 
River Group is considered to be Upper Proterozoic (Rattigan and 
Clarke, 1955); and the Beswick Group has been datwd as Upper 
Proterozoic by analogy with the Mt. Marumba Beds (Opik, 1952). 
The Mullaman Beds are Lower Cretaceous (Noakes, 1949). The 
Baker Sandstone is associated with the Mullaman Beds and 
ascribed tentatively to the Mesozoic. 

Fossils 

Beside the Collenia in the limestone of the Beswick 
Group, Beltanella fossils have been found in the sandstone at the 
base of the Flying Fox Group. The Baker Sandstone contains 
fern-like and root or coral fossils, 

New Units 

New formations have been identified and named. They 
are: BAKER SANDSTONE which underlies the Mullaman Beds; BONE 
CREEK FORMATION near the base of the Beswick Group; GUNDI CREEK 
GRE~NACKE and DIAMOND CREEK MEMBER, both subdivisions of the 
Kombolgie Formation which lie stratigraphically below the West 
Branch Volcanics. 

Correlations 

Few difficulties have been encountered in stratigraphic 
correlation within the investigated area. The correlation 
between the Margaret Hill Conglomerate exposed in the Black Cap 
East and Diljin Hill East areas and the type section in the Gundi 
Creek area is tentative and is based only on lithologic analogies. 
The outcrops of the Beswick Group in the Beswick Homestead area 
are separated from those in the Flying Fox - Maiwok area by a 
capping of Mullaman Beds. However, the correlation, based on 
facies fossils (Collenia) and analogies of stratigraphic successior~ 
appears to be tenable. 

The stratigraphic correlation between the studied area 
and the adjacent ones is tentative and illustrated on the 
following page. 



Present Classification 

FLYING FOX GROUP 
Dolerite Sill ...........•.......• 
Derim Creek Greywacke 
Mainoru Marls •.•....•..........•• 

Mountain Valley Limestone .•••.••• 
Canopy Rock Sandstone .•.........• 
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Table I 

STRATIGRAPHIC CORRELATIONS 
Rattigan & Clarke ~pik (1952/56) 

(1955/56) 

. . - Si 11 No. 1 & No.2. . 

· . . . . Mainoru Shale ) 

· . . . . Emu Creek Bedsl • • • 

B.H.P. Co. Ltd. (1954) 

Dolerite Sill 
Bunburra Sandstone 

Showell Creek Shales 

UNCONFORMITY ••••.•..............• · . . . . Wilton River Conglomerate - Wilton River Sandstone 

BESWICK GROUP 
Mount Rigg Formation 
Dook Creek Limestone . • . 
Bone Creek Formation 
IvIargaret Hill Conglomerate 
UNCONFORlVlITY 

· . . 

UPPER PROTEROZOIC KATHERINE RIVER GROUP 
Kombolgie Formation 

West Branch Volcanics 

Fergusson Volcanics 
MT. CALLANAN GROUP 

Bl.1.cD 
Local Unconformity in places 
Gundi Creek Greywacke Member •...•... ? ...• ) 
Diamond Creek Member················?·····)Buc C 

Buk 4 & Buk 5 . ) 
Buk 3 ..•........ , .•.•• ) 
Buk 2. • • • • •• •• • • • • • • Buc B 
Buk 1. • • • • •• •• • • • • • • Bl.1.c A 

Local unconformity in places DISCONFOR1ITTY (?) 
Edith River Volcanics Edith River Volcanics 

UNCONFOillvITTY UNCONFORMITY 

GRACE CREEK GRli.NI1':8 

UNCONFORMITY 

Mt. Marumba Beds 
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STRATIGRAPHY 

The formations that crop out in the investigated area 
are listed in Table 2 below in descending order, youngest to 
oldest. The use of the listed symbols is restricted to the pres8rr~ 
area and to those neighbouring to the east and should not be 
confused with those used previously in the Katherine-Darwin aroa. 

Table 2 
lVIULLArJIAN BEDS 

KIm - Undifferentiated sundstone, siltstone, porcellanite 
and conglomerate. 

? U NCO N FOR MIT Y ? 
Mb - Baker Sandstone - White sugary sandstone 

U NCO N FOR MIT Y 
BESWICK GROUP 

Mount Rigg Formation 
Pui3 - White siltstone and flaggy sandstone. 
Pui2 - Black or green basalt9 locally amygdaloidal. 
Pui1 - Piw{, flaggy sandstone. 

Dook Creek Limestone 
Puo4 - Interbedded limestone, siltstone and sandstone. 
Puo3 - White or grey brecciated chert. 
Puo2 - Grey and purple limestone with Collenia. 
Puo1 - Interbedded brown sandstone and siltstone. 

Bone Creek . Formation 
Pum - White sandstone and boulder conglomerate. 
? U NCO N FOR MIT Y ? 

Margaret Hill Conglomerate 
Puh - Polymictic conglomerate and purple tuffaceous greyw2c ·. · ~,. 

U NCO N FOR MIT Y 
KATHERINE RIVER GROUP 
Kombolgie Formation 

West Brn-~h Volcanics 
Puw4 - Pink, medium grained sandstone. 
Puw3 - Purple tuffaceous greywacke. 
Puw2 Black amygdaloidal basalt interbedded with sandstone 

and tuffaceous greywacke. 
Puw1 - Interbedded conglomerate and quartz-greywacke. 

Pug 

Puq 

Puk5 
Puk4 
Puk3 
Puk2 
Puk1 

LOCAL UNCONFORMITY IN PLACES 
Gundi Creek Greywackc Member 

- Purple tuffaceous quartz-greywacke 
Diamond Creek Member 

- Basalt and interbedded limestone, siltstone and 
conglomerate. 

Kombolgie Formation 
- Pink gr ~ular sandstone 
- Brown fine sandstone interbedded with tuff and siltstone, 
- White fine-medium grained sandstone. 

Tuff and basalt. 
- VVhite, fine to medium grained sandstone. Locally 

breccia conglomerate at the base. 
LOCAL UNCONFORMITY IN PLACES 

Edith River Volcanics 
Pue - Undifferentiated grits tuff, conglomerate and rhyolite; 

U NCO N FOR MIT Y 
GRACE CREEK GRANITE 

Ppg - Porphyritic Granite. 
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GRACE CREEK GRANITE 

The Grace Creek Granite is the oldest formation exposed 
in the area and forms the basement on which the Katherine River 
Group has been deposited. It crops out in the north-west corner 
of the Diljin Hill West area, within the Eva Creek catchment area. 

In the investigated area, all the component mi.nerals are 
well crystallized and consist of quartz, feldspars and biotite. 
The formation is intersected by two subparallel sets of veins of 
white quartz and by dykes of fine texture, possibly acid 
differentiations of the country rock. The dykes are up to 12 feet 
thick. Locally the rock has been kaolinized. 

KATHERINE RIVER GROUP 

Most of the investigated area is occupied by the 
Katherine River Group sediments. In the Beswick Homestead and 
Flying Fox Creek areas they are obscured by the Beswick Group. 

The Group is characterized by the alternating succession 
of sandstone, greywacke and effusive volcanic s with an i.nterval 
of limestone and siltstone sediments. It lies unconformably on 
the Grace Creek Granite and under the Beswick Group sediments. The 
Katherine River Group is represented in the area by two formation~3. 
They are in ascending order: Edith River Volcanics and Kombolgie 
Formation including Diamond Creek, Gundi Creek Greywacke and West 
Branch Volcanic Members. 

Edith River Volcanics 

The formation is exposed along the central portion of 
Dook Creek and the upper reaches of Diamond Creek . 

It is represented by dominantly red coloured sediments: 
greywacke, sandstone, grit, conglomerate, tuff and rhyolite. Owing 
to the small areas of exposure the relative position of these 
members has not boen established. It is likely that the volcanics 
and pyroclastics are the lower members. 

The base of the Edith River Volcanics is concealed, Rnd 
therefore the thickness is unknown. Studies in areas neighbouring 
to the west have established a strong unconformity at the base of 
the formation (Rattigan and Clarke, 1955). The top of the formation 
is placed at the sharp change in lithology between the greywe~ke 
and the white sandstone of the Kombolgie Formation. 

The correlation between the outcrop in the Dook Creek ar0a 
and the outcrop in the Diamond Creek area is based on lithol~6ical 
analogies. 

Kombolgie Formation 
, 

The Kombolgie Formation is exposed over most of the 
north-western part of the area. 

It consists mainly of white sandstone lying on the Edith 
River Volcanics and conformably overlain by the Diamond Creek Y::mber. 

The type section for the investigated area is placed 
along the West Branch River north of the Maranboy - Diljin Hill 
track. The closely spaced faults which affect the formation in 
this area allow only a rough estimate of the thickness at 4000 feet. 
On the other side of the depositional basin~ in the Dook Creek and 
Waterhouse Waterfall areas the thickness is 2100 feet. These 
thicknesses .exclude the Gundi Creek Greywacke, Diamond Creek and 
West Branch Volcanic Members. 
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Excluding the threo formally defined Members the 
Kombolgie Formation in this area has been subdivided into five 
units, different lithologically, but embraced in the same 
depositional cycle of white clean sandstones. Puk1 is the 
lowest and extends from the contact with the Edith River Volcanics 
to the base of the Puk2 (Birdie Creek) volcanics. In the Dook 
Creek area, it comprises a bottom bed of silicified breccia 
conglomerate, followed by quartz-greywacke and topped by white 
sandstone for a total thickness of 430'. 

The breccia conglomerate has been observed on the 
northern bank of Dook Creek 2.6 miles above the Bone Creek 
confluence. Her& it is up to 20' thick but it lenses out 
laterally within/Short distance. The components are pink 
sandstone, purple quartz-greywacke and volcanics. The strati­
graphical equivalent of the breccia conglomerate in the Diljin 
Hill area, south of Eva Creek, is a lenticular slunp breccia of 
white silicifiGd sandstone up to 50' thick. 

The quartz-greywacke overlies the breccia conglomerat e . 
It is purple, fine to Dedi~ grained and poorly be ~ ded and about 
60 feet thick. 

The topmost beds of Puk1 are composed of clean white 
sandstone 320 feet thick. The sandstone is fine to medium­
grained, locally with minor kaolin-like mo.trix, well sorted and 
well bedded, cross-bedded. Slump structures are interfingered 
with the normal sedimentary structures. Ripple marks occur on 
most bedding planes. The rock is of medium hardness and w82.thers 
to pink and light yellow colours. The fracture surfaces are 
slightly rough. 

" Puk2 is a southerly continuation of the Birdie Creek 
Volcanics of the Mt. Stow area (Walpole and White, 1955). It 
runsists of basalt interbedded with very fine tuffs. It ho.s 0. 

maximurn thickness of 660 feet but lenses out towards the south­
west. In the Dook Creek area the tuff is laminated and kaolinized 
and is more abundant than basalt. Quartz-chert and hematite­
bearing veins intersect the member. Interbedded lenses of white 
sandstone slump breccia up to 30 feet thick occur in some places 
(see Figs. 5 and 5a). 

Puk3 repeats the lithology, observed above, of the 
topmost beds of the Puk1 member. The I:'laximum thickne ss is 1800'. 
In the type areo. a bed of boulder conglomerate, up to 30' thick 
(fig. 3) is present at the base, and slump folding and brecciation 
occur throughout the section. In~rGformational conglomerate has 
been observed in the Dook Creek area Some of the upper beds of 
the member have a slightly tuffaceous matrix. 

Puk4 and Puk5 designate variations of lithology in the 
upper part --or-the Puk3. Nc:u~ cf Waterhouse Waterfall the 
Puk3 white sandstone is succeeded by Puk4, a lens 500 feet thick 
of soft, laminated, micaceous sandstone interbedded with grey 
siltstone (See Plate 8). This lens is overlain by Puk5, a hard 
granular sandstone 300 feet thick, which is a lateral variation of 
the topmost 100 feet of the Puk3. In the type area, the 
stratigraphiC equivalents of Puk4 and Puk5 are respectively purplo, 
soft, fine grained quartz-greywacke and pink, hard sandstone with 
slightly tuffaceous matrix. 

The base of the Kombolgie Formation is placed at the 
change in lithology between the Puk1 and the rock types of the 
Edith River Volcanics. The top is placed at the change in 
lithology between the white Puk3 sandstone, or its lateral Puk4 -
Puk5 faCies, and the volcanics and limestone of the Diamond Creek 
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Member. 

New information has been collected concerning the contact 
between the Komboigie Formation and the Edith River Volcanics. 
The nature of this contact has been debated by Rattigan and Clarke 
(1955) and B.P. Walpole (1955) and is controversial. The present 
study shows that in some places the Puk and Pue are conformable 
and the boundary marked by a thin layer of pebble conglomerate, 
in others the Puk and Pue are unconformable, with breccia 
conglomerate on the base of the Puk succession. These features, 
apparently contrasting, are shown in the following list of 
observations made in different localities. 

Dook Creek area -

1) On the northern bank of Dook Creek, 2.6 miles above the 
Bone Creek confluence, an angular unconformity is exposed. The 
average dips of the Edith River Volcanics and the i')mbolgie 
Formation are respectively 300 and 20 0 and the difference in strike 
u~ to 45 0 • This unconformity is marked by lenticular breccia 
conglomera te. ( se e fig. 4). 

2) In places the Edith River Volcanics have been folded and 
faulted and the dips range from 25 0 to 800 • Thes~ structures, 
possibly syngenetic, are overlain by the regular munocline of the 
Kombolgie Formation with an average dip of 300 • 

South-west corner of the Diljin Hill mosaic area -

1) Edith River Volcanics monocline is overlain by a slightly 
less dipping Kombolgie Formation monocline and the sequence is 
apparently concordant. The transition is marked by clean quartz­
pebble conglomerate 3 feet thick. 

2) The three lower members of the Kombolgie Formation 
(} .,h: l, Puk2, Puk3) , come laterally in contact with the Pue sedimc:nts, 
suggesting the progressive filling of a depositional trough. 

3) A fracture in the Edith River Volcanics purple greywacke; 
several feet deep and 6 inches wide, has been filled by Kombolgie 
Formation white sandstone to for~ a "sandstone dyke" structure. 
(see Fig. 1}. 

4) A vein of Kombolgie Formation sandstone is present 
within the Edith River Volcanics greywacke in a slump folded 
structure. (see fig. 2). 

Walpole (personal communicdtion) considers that the 
co-eyistence of an unconformity and a conformity in different 
placed but in the same stratigraphical P~sition could be explained 
as the result of an unstable shelf envir ent. The stratigraphical 
record of the Edith River Volcanics and e Kombolgie Formation, 
with slump breccias and syngenetic folding testifies that 
discontinuous movements occurred during the deposition. In places 
these movements caused folds, faults and tilting in partly 
consolidated sediments and were followed by the deposition of 
younger rocks on an irregular surface. Conversely, in places 
where the movements have not affected the sediments the succession 
appears conformable. Hence the unconformity between the Edith 
River Volcanics and the Kombolgie Formation in the Dook Creek 
area has a local significance. A similar problem arises a few 
hundred feet higher in the sequence between members of Kombolgie 
Formation in the South-west corner of the Diljin Hill area, but 
here the unconformity between the Puk5 and Puk3 is well outlined 
in outcrop and on air photos and readily explained in terms of 
penecontemporaneous folding. It may be concluded that the Edith 
River Volcanics and the Kombolgie Formation are conformable in the 
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regional sense but separated in places by unconformity due to 
syngenetic folding of the Edith River Volcanics. This 
relationship has been designated on plates as - Local Unconformity 
in Places. 

Diamond Creek Member 

The Diamond Creek Member is exposed along the Waterhouse 
River, 3 miles North-east of the Waterhouse Waterfall, west and 
South-west of Diamond Creek, in a narrow belt north of the 
Maranboy-Diljin Hill track, and in the upper reaches of Maiwok 
Creek. 

It is represented by volcanics and interbedded lj ") stone, 
siltstone and conglomerate, in conformable sequence between the 
K·.)mbolgie Formation below and the Gundi Creek Greywacke above. 

The name is taken :,:rom a West Branch tributary which 
fl ows to south-east and joins the West Branch 13 miles above its 
confluence with the Waterhouse River. 

The type section has been chosen on the Waterhouse River. 
It is directed southward from a point 3.7 miles above the 
Waterfall. The approximate geographical co-ordinates are 
Lat. 140 10'S Long. 133 0 10' E. 

The Member is 700 feet thick in the type locality but 
thins laterally within a short distance to 100 feet. The average 
tbickness south-west of the Diamond Creek mouth is 240 feet. The 
Member is absent in the upper reaches of Gundi Creek and the 
Gundi Creek Greywacke lies directly on Kombolgie Formation. 

The Member begins with 500 feet of alternating limestone 
and siltstone. The limestone is pink, grey and purple, 
crystalline or microcrystalline and well bedded. The thickness 
of the beds is 6" to 12". In places they are laminated and thin 
layers of secondary calcite are present. The associated siltstone 
is laminated, mottled in purple, green, pink and grey and in 
pJ , ~es is calcareous. The upper 200 feet of the succession 
consists of black amygdaloidal basalt with thin beds of soft 
tuffaceous material. In a restricted area along the Waterhouse, 
polymictic conglomerate is interfingered with the limestone. It 
has been formed in an anomalous depositional environment connected 
with warping of the underlying Kombolgie Formation (See "Tectonics 
and Geological Historyll). In the Diljin Hill area on the 
eastern bank of the Waterhouse, thin horizons of grey chert 
interbedded with limestone have been found. In some places 
either limestone-siltstone or volcanics predominates or is the 
sole representative of the Member. 

The bottom of the unit is placed at the change in 
lithology from one of the two members to the sandstone of the 
Kombolgie Formation. The top is placed at the change in lithology 
from one of the two members to the tuffaceous greywacke of the 
Gundi Creek Greywacke. 

Gundi Creek Greywacke Member 

The Gundi Creek Greywacke crops out north 
in a strip north of the Maranboy-Diljin Hill track; 
areas between Waterhouse River and the West Branch; 
Hill and in the upper reaches of Maiwok Creek. It 
by purple, tuffaceous greywacke resting conformably 
Diamond Creek Member and overlain disconformably or 
possible unconformity by the West Branch Volcanics. 

of Gund i Cre ek ; 
in extensive 
at Diljin 

is represented 
on the 
with local 
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~h$ naDe is taken from a tributary which enters the 
West Branch 5 miles abot~ the West Branch Waterhouse confluence. 

The type section is exposed on the northern bank of the 
Waterhouse River 3 miles above the Waterfall, approximately at 
Lat. 140 10'S. and Long. 133 0 10'E. The thickness of the 
formation in the type locality is 460 feet. It is fairly 
constant allover the investigated area. 

The rock is purple tuffaceous greywacke, medium to 
coarse grained with minor pink feldspar and isolated sandstone 
and quartz pebbles. It is cross-bedded and has rough fracture 
surfaces and medium hardness. Fine pyroclastic materials are 
the matrix. 

Some variations from this typical lithology have been 
observed east of Waterhouse River: the tuffaceous component of the 
rock is considerably smaller, 100 feet of flaggy sandstone is 
present at the base and the rock is generally yellow or brown 
in colour. 

The photopattern of the Member is characterized by 
a network of closely spaced vertical jOints. 

The base of the iVlember is placed at the change in 
lithology between the tuffaceous greywacke and the volcanics or 
limestone and siltstone of the Diamond Creek Member. The top 
is between the tuffaceous greywacke and the lowermost conglomerate 
bed of the West Branch Volcanics. 

West Branch Volcanics Member 

The West Branch Volcanics crop out in the synclinal 
basin between the West Branch and Waterhouse River; in the Gundi 
and Dook Creek areas; and east of the Waterhouse to a point on 
Barmguerikba Creek 2 miles from its junction with Maiwok Creek. 

The West Branch Volcanics are represented by interbedded 
basalt, tuff, conglomerate and tuff&ceous greywacke, lying 
disconformably on the Gundi Creek GreJ~acke and topped uncon­
f ormably by the Margaret Hill Conglomerate. The thickness of 
the formation is variable and estimated at a maximum of 5300 
feet. 

Four subdivisions of the West Branch Volcanics have been 
mapped: 

Puw1 is exposed along the edges of the West Branch - Waterhouse 
basin and is the bottom subdivision. It consists of conglomerate 
interbedded with sandstone, quartz-greywacke or greywacke. The 
conglomera.te is polymictic with predominance of sandstone 
elements, pebble-cobble size with sandstone matrix and strongly 
silicified. The sandstone is white, hard, fine to medium grained, 
in places well sorted and bedded. The quartz-greywacke is pink, 
tuffaceous and coarse, with rough breaking surfaces. The 
greywacke is purple, tuffaceous, and coarse-grained. 

The thickness is variable ranging from approximately 
200 feet to a maxicum of 2300 feet in the area south of the 
Maranboy-Diljin Hill track. It is absent in the Dook Creek area. 
Puw1 rests on Gundi Creek Greywacke and is interfingered and 
topped by the Puw2 basalt. 
Puw2 is composed of basalt interbedded with tuff, greywacke and 
locally with agglomerate. The basalt is black or dark green, 
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amygdaloidal, with white quartz or green zeolitic fillings. 
Along the West Branch River, fragments of slaty, silicified 
glauconite are included. The tuffs are dark purple or dark 
brown, very fine grained and locally laminated. They occur 
in beds up to 5 feet thick. The greywacke is purple and coarse 
grained, and occurs in beds or lenses from 2 to 30 feet thick. 
This greywacke is very similar to that mentioned within PUk1. 
Southwest of Bone Creek, a lense of agglomerate has been 
observed, composed of angular sandstone fragments and tuffaceous 
material. The maximum thickness of the Puw2 is estimated at 
2000 feet south of the Maranboy-Diljin Hill track. The 
Puv12 rests on, or is interfingered with the Puw1 conglomerate. 
In the Gundi Creek area it rests on Gundi Creek Greywacke and 
in the Dook Creek area on the Kombolgie Formation. The upper 
boundary is gradational and mapped in correspondence to the 
uppermost volcanic bed. 

Puw3 is exposed in the central area of the West Branch - Waterhouse 
syncline. It is represented by dark brown and purple greywacke, 
fine to medium-grained, laminated or flaggy. Some beds of pink 
sandstone and 111.IOe~-us interbeddings of purple fine tuffs occur 
through the section. The top is obscured by Cretaceous capping. 
The thickness is estimated as more than 1000 feet. 

Puw4 crops out in the Diljin Hill East area west of the Waterhouse: 
River. It is repre sented by pink arkosic sandstone, medium 
grained and well-bedded and containing white and pink felspar. 
The relationship with the lower part of the formation, exposed 
west of an extensive Cretaceous capping, is not fully understood. 
It possibly represents a lateral lithofacies of the Puw3. 

The base of the West Branch Volcanics is placed a t tho 
contact between the Puw1 conglomerate and the Gundi Creek 
Grey". I.~ke. In the Gundi Creek area the conglomerate Ij I? S on 
the Kombolgie Formation, suggesting an erosional phase with 
removal of the Gundi Creek Greywacke (the Diamond Creek Member has 
not been deposited in this locality). In the Bone Creek -
Dook Creek areas the conglomerate is absent and the Puw2 basalt 
rests on Kombolgie Formation. Nort~l of the Maranboy-Diljin Hill 
track the transition between the Gundi Creek Greywacke and the 
Puw1 conglomerate is apparently continuous. In the first 
l ';C~lity the features suggest a probable unconformity, in the 
second a disconformity at the base of the West Branch Volcanics. 
The top of the Me·":bGr is not exposed in the investigated area. 

BESWICK GROUP 

The Beswick Group -sediments are disposed in the shallow 
synclinal basin between Dook Creek and the Waterhouse 
Waterfall and in a gently dipping monocline on the Canopy Rock 
1 mile area. The correlation of the two outcrops is based on 
analogies in lithology and in stratigraphical succession. 

Only the lower part of the Beswick Group crops out in 
the investigated area. Fine terrigenous and chemical sediments, 
limestone , siltstone and chert are dominant. Conglomerate 
and sandstone occur at the base. Collenia limestone is 
characteristic for the Group and a major effusion of basic 
volcanics occurs. 

The 6roup rests unconformQbly on the Katherine River Group 
and is overlain with a probable unconformity by the Flying Fox 
Group. 

The Beswick Group has been mapped according to 
subdivisions suggested by previous reconnaissance work (Walpole 



-11-

1955) but the nomenclature has been partly redefined. The lower 
portion of the Margaret Hill Conglomerate represented by polymictic 
conglomerate and tuffaceous greywacke has been separated from 
its upper portion represented by oligomictic conglomerate and 
clean white sandstone. It is proposed to restrict the term 
"Margaret Hill Conglomerate" to the older sediment and name the 
younger, Bone Creek Formation. There are four formai:;ions of the 
Beswick Group exposed within the investigated area. In ascending 
order these are: Margaret Hill Conglomerage, Bone Creek Formation, 
Dook Creek Limestone and Mount Rigg Formation. 

Margaret Hill ConGIQu~Q:te 

The formation crops out in the Bone Creek watershed and 
in a narrow strip between the Gundi Creek area and the Waterhouse 
Waterfall. One isol'Jted outcrop, attributed to the Margaret Hill 
Conglomerate by lithological analogies, is exposed 19 miles above 
the Waterhouse Waterfall. 

The formation consists of polymictic conglomerate and 
purple tuffaceous greywacke; it rests unconformably on the West 
Branch Volcanics and is overlain by the Bone Creek Formation with a 
pOf3sible unconformity. The name is taken from the hill situated 
North of Bone Creek, one mile above its o(,nf'luence with Dook Creek. 

The type section crosses . Margaret Hill and starts 
from the point at Lat. 140 13'S. and Long. 1320 59'E. 

The thickness in the type locality is 960 feet. It is 
subject to lateral variations within a short distance. Maximum 
thickness of 1250 feet was observed in the area between Dook Creek 
and Bone Creek. The formation lenses out within 4 miles southeast 
of the type locality. 

The basal member is a conglomerate bed 50 feet thick. It 
is polymictic with dominant sandstone elements and subordinate 
basic volcanics and metamorphic rocks. The texture is cobble to 
pebble size and the elements well rounded. The interstices arc 
filled with a coarse, purple, quartz-~reywacke. 

Purple, tuffaceous quartz-greywacke 650 feet thick with 
lenses or isolated pebbles of quartz and sandstone overlies the 
basal member. The texture is coarse and poorly sorted. Cross 
bedding is common. This member in turn is overlain by dark, 
purple tuffs 100 feet thick. They are of very fine texture, 
laminated structure, and partly kaolinized. 

The tuffaceous quartz-gr.ywacke lithology, described above, 
is repeated in the topmost 360 feet of the for~Jtion. 

The lithology of the Margaret Hill Conglomerate changes 
later~lly: in the area between Dook Creek and the head of 

Bone Creek the formation is represented by boulder and cobble 
conglomerates alternated with pink quartz-greywacke, and purple 
tuffaceous greywacke. This dominantly conglomeratic facies, 
changes gradually towards the north to a dominantly quartz-greywacke 
facies in which the conglomerates are restricted to the lowermost 
20 feet of succession. 

The isolated outcrop on the Waterhouse River, 19 miles 
above the Waterfall, is represented by pink quartz-greywacke, 
coarse, cross-bedded or poorly bedded with quartz and sandstone 
pebbles. The matrix is tuffaceous. 
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The base f the formation is placed at the bottom of the 
lowermost conglomerate bed which in some places lies on Edith 
River Volcanics in others on West Branch Volcanics. The contact 
is sharp, irregular and unconformable. The top corresponds to 
the change in lithology between the tuffaceous quartz-greywacke 
and the overlying oligomictic conglomerate of the Bone Creek 
Formation. 

Bone Creek Formation 

The formation is exposed between Bone Creek and Gundi 
Creek: in a strip between Gundi Creek and the Waterhouse 
1!Yaterfall; north of Dook Creek between a point 7 miles above 
j_t, mouth and Margaret Hill, and in the Canopy Rock 1 mile area. 

The type section is 1 mile west of a point 2.6 miles 
above the mouth of Bone Creek. It crops out along a 
fault scarp trending 600 magnetic. The approximate geographical 
co-ordinates are Lat. 140 12'3., Long. 1320 58'E. 

The formation has been subdivided in a lower 
conglomeratic member and a higher sandstone member. 

In the type locality the conglomeratic member is 40 
feet thick. The top of the sandstone member is not present 
in this area but in the West Branch area it is about 170 feet 
thick. The dips in the type locality are not .eliable and the 
outcrops in the West Branch area are intersected by faults. 
Hence the average of 210 feet for the Bone Creek Formation is an 
approximate figure. 

The hasal member is oligomictic conglomerate. The 
boulders and cobbles are dominantly white hard sandstone, 
subordinately rhyolite, green fine quartzite and amygdaloidal 
basalt. They are very well rounded, mostly spherical. The 
matrix is arenaceous and grey and coarse grained, poorly sorted 
and silicified. The member is not bedded. 

The overlying sandstone mpmber is a white medium grained 
rock. It is hard and silicified, well bedded and flaggy. The 
strata vary from 6 inches to 12 inches in thickness. Minor 
muscovite is contained. Weathered bedding planes are red 
stained. 

The base of the formation is placed between the 
oligomictic conglomerates and the underlying rocks. The top 
of the formation corresponds to the change in lithology between 
the white sandstone and the overlying brown sandstone of the Dook 
Creek Formation. 

A possible unconformity at the base of the Bone Creek 
Formation is evident where it overlies the West Branch Volcanics 
or older rocks. It is less evident where it overlies the 
Margaret Hill Conglomerate. In this case the boundary is 
sharply defined and uneven, but the bedding conformable. Two 
possible explanations are advanced. The first assumes an 
unconformity between the Bone Creek Formation and the Margaret 
Hill Conglomerate. The second considers the Margaret Hill 
Conglomerate as facies of the Bone Creek Formation which was 
developed locally at the beginning of the Beswick Group 
transgression. In this ~·3e the relationship would be a diastem. 

Dook Creek Formation 

The formation crops out between the lower reaches of 
Dook Creek and the Waterhouse Waterfall and along 
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Maiwok and Flying Fox Creeks. 

It consists of limestone with Collenia fossils, 
sandstone and chert, lying in conformable sequence between 
the Bone Creek Formation below and the Mount Rigg Formation above. 

The type section crosses a shallow saddle 2.6 miles 
west-north-west of the Waterhouse Waterfall. It includes the 
lower part of the formation up to the top of the chert member and 
is 580 feet thick. The lithology of the upper part has been 
deduced from i,Golated outcrops and eluvial materials. The tota l 
thickness of the Dook Creek Formation is therefore not known 
but estimated to exceed 900 feet. 

The Dook Creek Formation comprises four mem'ters: Pu01, 
Pu02, Puo3 and Pu04. 

Pu01 is a brown and grey sandstone very fine grained, 
laminated or-thin-flagged, micaceous and shaley, interbedded with 
green shales (glauconitic?), soft, laminated and partly calcareous , 
Intermediate types of lithology are represented by shaley greywacko, 
siltstone and mQrl. Beis of pink and grey or red amorphous 
limestone are present. Some of them have brecciated structure. 
Oolitic limestone has been observed in rubble. The thickness of 
the member along the above mentioned section is 400 feet. The 
member is absent in the Flying Fox area. 
Pu02 is represented by purple and grey microcrystalline limestone 
containing Collenia fossils (figs. 6a, 6b, 6c), interbedded 
with grey limestone which is laminated or locally brecciated. 
Veins of secondary calcite are present. Along the type section, 
this member is 100 feet thick and 400 feet in the Flying Fox area , 
Puo3 is a white, ivory or grey, brecciated chert. The t exture 
varies from fine grit to a coarse breccia. The coarse elements 
reveal a finely l2~inated structure of the original deposit. In 
the Flying Fox area the chert is interbedded wj.th white medium 
grained sandstone. The thicrness of the member varies between 
80 feet in the type area and 400 feet along Flying Fox Creek. 
Pu04 is composed of grey, pink and purple limestones interbedded 
with siltstone, shale and laminated sandstone. Fine, laminated, 
tuffaceous beds are present in places. 

The bottom of the formation is placed at the sharp 
change in lithology between the brown sandstone (Puo1) and the 
white sandstone of the Bone Creek Formation. The top is placed 
between the limestone (Pu04) or its stratigraphical equivalents 
and the pink sandstone of the Mount Rigg Formation. Pu02 and 
Puo3 in the Flying Fox area may prob8bly be related respectively 
to the Lower and to the Upper Mt., Marumba Beds as defined ",~ thG 
B.R.P. Co. Ltd. (1954) in the Bulman area. 

Mount Rigg Formation 

This formation crops out west and south-west of Beswick 
Homestead. 

It conformably overlies the Dook Creek Formation and has 
been subdivided in three lithological units: pink sandstone, 
basalt, and white siltstone-sandstone. The thicknesses have 
not been computed because the boundaries between members are 
not well outlined and the top of the formation is not exposed 
within the investigated area. 
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Pui1 is the lowest member of the formation and is 
composed of coarse to medium grained pink sandstone. It is 
well bedded and locally flaggy. Slump folding and brecciation 
occur in the uppermost portion of this member. 

PUi-2 is black or green hard basalt, locally amygdaloidal 
with spherical weathering surfaces. It is interbedded with 
sandstone. Close to the 1 3e it includes contorted veins of 
sandstone and lenses of brecciated sandstone torn from the 
underlying bRds. 

Pui3 is represented by siltstone overlain by sandstone . 
The siltstone is grey and laminated and in places is chertified. 
A sample of analogous rock collected at Alligator Waterhole was 
found by :Miss I. Crespin, Bureau of Mineral Resources, (WaIJ le 
1955) to contain fine siliceous spi\ · .-.es and a number of 
indeterminate radiolaria(?) The sandstone is white, cherty, medi~~ 
grained, well sorted, flaggy and ripple marked. 

The bottom of the formation is placed at the contact 
between the pink sandstone (Pui1) and the limestone or its 
stratigraphical equivalents of the Dook Jreek Formation. 
The top is not exposed. 

FLYING FOX GROUP 

This group of sediments crops out in the south-western 
part of the Canopy Rock 1 mile area where it unconformably 
overlie s the Be swick Group. It has been subdivided i· ~o f " ""::' 
formations. They are in ascending order: Canopy ROCl':' Sandst one ; 
Mountain Valley Limestone, Mainoru Mc:;,rls, Derim Creek Greywacke, 
A Dolerite sill is intruded. 

Canopy Rock Sandstone 

The formation is exposed in a strip 2 miles wide which 
crosses Flying Fox Creek from 6 to 10.5 ~iles above the 
Maranboy-Mainoru track c:cossing. 

It is represented by sandstone which rests with a 
probable unconformity on the Beswick Group and is topped 
conformably by the Mountain VD.lley Limestone. 

The name is ken from an isolated outcrop occuring 
half a mile south of ~nd Mountain Valley airstrip. The 
type section is exposed on the east bank of Flying Fox Cr~ek 
and starts from a point 10.5 miles above the Maranboy-Mainoru 
track crossing. The formation is 750 feet thick. 

The f ormation appears to be siwilar to the Wilton 
River Conglomerate as described by A.A. Opik (195) : J : ~ . 
Wilton River Sandstones as describod by B.H.F. Co. ~td. (1954). 
Three members are represented: sandstone - conglomerate with 
Beltanella type fossils, limestone and white sandstone. 

The basal member crops out half a mi7 ,~ east of a 
tributary which joins Flying Fox Creek 9 miles above the 
Maranboy-Mainoru track crossing. It is a pink sandstone, 
coarse and poorly sorted, cross bedded with quartz pebbles and 
angular fragments of white chert, interbedded with pebble 
conglomerate and chert breccia. Hemispheric:.. 3sils up to 5" 
in diameter with a radial structure have been found and are 
supposed to be Beltanella or a similar form. The member rests 
on a strongly brecciated f acies of the Beswick Group chert 
(Pu03) or on its stratigraphical equivalent, the grey limestone. 
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Tl.'.e second member, is a lateral change in lithology of the upper 
p2.rt of the ba;3al member. It is grey limestone laminated and 
ir .. t c.'bedded with chert, chert breccia or chert grit. The latter 
he, ;::; ~. imestone matrix. The combined thickness of sandstone­
CCl1p;:.omerate and the limestone is 200 feet. The topmost member 
of the formation is the white sandstone. It is fine to medium 
gr ai 11ed, well sorted, hard, well bedded and the flat bedding 
plane s are red, if weathered. This sandstone is similar to 
tre nandstone of the Bone Creek Formation. The thickness is 
arpr(l xima tely 550 feet. 

The bottom of tho formation is placed between the 
sand s tone-conglomerate and the underlying chert breccia. The top 
is betwe en the white sandstone and the shale of the Mountain 
VallelY Limestone. 

MO_~l?-_tain Valley Lime stone 

This formation crops out between Mountain Valley 
Homestead and Flying Fox Creek and southwest towards Maiwok Creek. 

The name is taken from Mountain Valley station situated 
12 mjles North of the Maranboy-Mainoru track in the Canopy Rock 
1 mile area. 

No suitable type section has been located and the 
litb ology of the formation has been deduced from isolated outcrops. 
Th ';::) ':;hickness of the formation is approxi!O.ately 400 feet. 

The Mountain Valley Limestone is represented by 
in~eTbedded shale, limestone and siltstone in conformable 
se \{clenCe between the Canopy Rock Sandstone below and the Mainoru 
Marls above. The shale and siltstone are mottled in grey, 
pu~') le and green colours, laminated, glauconitic at the base and 
inc::easingly calcareous towards the top. The limestone is grey 
or purple, amorphous or microcrystalline, laminated or in beds 
frOB 1 inch to 5 inches thick. Some horizons contain specks of 
glauconite. 

The bottom of the formation is placed at the change in 
lithology between the shale or limestone and the white sandstone 
of the Canopy Rock Sandstone. The contact with the overlying 
Mainoru Marls is gradational and placed for mapping purposes at 
the topmost limestone bed. 

Matnoru Marls 

The formation is exposed in a continuous and progressively 
widening strip from a point 5 niles west of Flying Fox Creek 
to the northe8,st corner of the Canopy Rock 1 r~~.il :: area. 

The t~~e area is east of the track which connects 
Mountain Valley Homestead and the Maranboy-Mainoru track. 

The Mainoru Marls rest conformably on the Mountain 
Valley Limestones and are overlain conformably by the Derim 
Creek Greywacke. They are represented by a 200 feet thick 
succession of laminated and flaggy marls in various colours. 
For ling is the ascending order in the type area: purple, yellOW, 
whit0 and on top grey silty marls. 

Correspo~ding rocks have been classified as Mainoru 
Shales (~pik 1952) and Showell Creek Shales (B.H.P. Co. Ltd. 
1954). 
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The lower limit of the formation coincides with the 
top of' the uppermost limestone bed of the Mountain Valley 
Limestone. The top is placed at the change in lithology 
between the marls and the overlying greywacke. 

Derim Creek Greywacke 

The formation is exposed east and west of the Mountain 
Valley turnoff. The name is taken from a Flying Fox tributary 
that flows southward from Mountain Vnlley Homestead. The 
formation is represented by grey shaley greywacke and fine grained 
and well bedded purple greywacke. The lower boundary of the 
formation is gradational and placed at the base of the lowermost 
greywacke bed. The top of the formation is not exposed within 
the investigated area. 

A dolerite sill is intruded roughly parallel to the 
bedding of the Derim Creek Greywacke. It occupies different 
stratigraphical positions in different localities. In some 
places the sill separates the Mainoru Marls from the Derim Creek 
Greywacke, in others the succession between the Mainoru Marls and 
the Derim Creek Greywacke is continuous and the sill separates the 
lower part of the Derim Creek Greywacke from the upper. Contact 
phenomena have not been observed along the dolerite boundaries. 
The formation is represented by green dolerite from fine to coarse 
grained locally containing biotite phenocrysts. Traces of 
pyrite have been observed. 

BAKER SANDSTONE 

The formation crops out in three small separate areas. 
The first one, chosen as type locality, is 2.4 miles east­
southeast of the Waterhouse Waterfall, at Lat. 140 28i's., 
Long. 1330 10~'E. The second forms a bar acroas the Waterhouse 
River 21 miles above the Waterfall and the third is on Dook 
Creek 12 miles above its outfall. 

The formation consists of clean sandstone resting 
unconformably on older rocks. It is overlain by the Mullaman 
Beds, with a possible unconformity. 

The thickness of the formation in the type locality 
varies from 6 to 12 feet. 

The Baker Sandstone is represented by white sugary 
sandstone, fine to coarse grained, poorly sorted and poorly 
r ounded. The bedding is poor. The weathered surfaces are 
hard and silicified but fresh exposures are very friable. The 
distinctive feature of the Baker Sandstone is its fossil content. 
It consists of plant impressions (fern leaves?) and supposed 
roots. The latter abound in the upper part of the forma.tion and 
are preferably oriented normal to the bedding. The Baker 
Sandstone can be related to the plant bearing formation in the 
lower part of the Mullaman Group interpreted by Noakes (1949) 
as freshwater-lacustrine sediment. 

The bottom of the formation is placed at the unconformity 
between the white sugary sandstone and the underlying Kombolgie 
Formation. The top is marked by conglomerate of the Mullaman 
Beds. 

On the Waterhouse River and on Dook Creek the formation 
shows the same lithological characteristics, except for the 
bedding which is well defined in strata 1 to 3 feet thick. The 
outcrops of the Baker Sandstone are associated with 
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those of the Mullaman Beds and when weathered they account for 
part of the eluvial sandy flats mapped as Cz/M. 

This formation represents the topmost unit in the 
stratigraphical succession and is exposed over the investigated 
area as flat-lying beds of conglomerate, sandstone, marls and 
porcellanite. The conglonerate is present at the b01tom of the 
formation and follows the irregular transgressional surface. In 
some places the conglomerate is replaced by iron rich sandstone. 
The sandstone is white, generally poorly sorted and with a kaolin­
like white nutrix. The marls are yellow, white or stained 
purple and brown by metallic oxides. They are sandy in places. 
In the Flying Fox area fossils have been found in the form of 
cylinders filled with sandstone. The porcellanite is a white, 
hard rock of pedological origin (Noake~ 1949) possibly silicified 
shale of fine texture and with concoidal fracture surfaces. 
The thickness of the formation varies between 50 and 200 feet. 

TECTONICS AND GEOLOGICAL HISTORY 

The flat-lying shelf deposits of the Katherine River 
Group which are present in extensive areas east of the Pine 
Creek Geosyncline are undulated in synclinal basins. One of 
those basins represents the dominant element of structure in 
the subject area. The axis is directed northeast and the 
structure complicated by faulting and folding. West and south­
west of Beswick Homestead it has been obscured by the Beswick 
Group basin and in the northeast part of the investigated area 
by the Beswick Group and Flying Fox Group monocline. 

The combined structural 2..l1d sedimentary records have 
enabled recognition of the chronological order of the tectonic 
events and the superposition of sedimentary environuents. The 
features are illustrated on Plate 2 and they will be reviewed 
in the following order: 

1) :!3nSeY-,.61'lt .:~nd the: IXlith River Volcanics. 

3) Beswick Group. 

4) Flying Fox Group. 

5) The latest movements. 

1 ) Basement and the Edith River Volcanics. 
Grace Creek Granite is the basement formation in the 

investigated area. It has been exposed to subaerial erosion and 
then transgressed by the sea. So the deposition of the Edith 
River Volcanics begins with a rapid accumulation of detrital and 
volcanic clastics and a flow of rhyolitic lava. 

Two tectonic styles are evident in the Edith River 
Volcanics. First, in the Dook Creek area strong faulting has 
disturbed a dominantly southeast striking monocline which dips in 
average 400. The faults are roughly parallel to the strike. 
Second, in the upper reaches of Diamond Creek the formation is 
arranged in a monocline striking to the southwest with average 
dips of 300 ~outh- ,:': Qst. Minor faults have been observed. 
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Walpole (personal communication) considers that the strong 
tectonic activity in the Dook Creek area as compared with the 
mild displacements in the Diamond Creek area may be attributed 
to the instability of the marginal belt of the Katherine River 
Group sedimentary basin. 

2) Koubolgie Fornuti on 

The tectonic activity which affected the E~ith River 
Volcanics outlined a synclinal pattern between Diamond Creek 
and the Waterhouse River. Subsidence developed it further during 
the deposition of the Kombolgie Formation. The rate of 
sedimentation balanced the ratE) of subsidence and therefore shallow, 
shelf environment persisted throughout the deposition of the 
Kombolgie Formation. The axis of this syncline is directed to 
the northeast. In this direction it gradually flattens out, 
but it branches into two arms towards the s()uth-west... Oni; ·-,rm is 
directed west (Gundi Creek area) and the other, directed south, is 
partly obscured by the B8swick Group basin. These arms are 
separated from the central part of the syncline by a transverse 
anticline dipping 50 - 100. The average dips along the northwest 
flanks of the syncline are 50 - 100 , along the south and southwest 
flanks 200 - 300 • These steeper dips are associated with 
folding and syngenetic brecciation of the KJmbolgie Formation. It 
follows that during and after the deposition of the Kombolgie 
Formation, the diastrophic activity was more intense on the soutb 
and southwest flanks than on the north and northwest flanks. 
Taking into account analogous structural features mentioned for 
the underlying Edith River Volcanics it would appear that the 
south and southwest parts of the syncline (srea between Dook Creek 
and the Waterhouse Waterfall) lie in a mc.rginal mobile belt 
bordering to the south t-~ relatively stable synclinal Qrea 
between the Waterhouse R~ver and Diamond Creek. 

A typical exnmple of gravitative displacement of the 
partly consolidated Kombolgie Formation occurs northeast of the 
Waterhouse Waterfall and is illustrated in Plate 8. A tight 
fold in syngenetically brecciated sandstone formed a rise in the 
sea bottom, with flanks dipping 60 0 • This rise isolated a 
neighbouring depressed area in a quiet depositional environment 
(siltstone and shale). The uppermost beds of the Kombolgie 
Formation have only partially levelled these irregularities. 

A similar feature has been observed in the area north 
of the rlIaranboy-Diljin Hill track, where the lower portion of the 
Kombolgie Formation has been tightly folded and unconformably 
overlain by its uppermost beds. 

The t'J.1'J ts observed wi thin the Kombolgie Formation are 
closely spaced, with a small throw and a general northeast strike. 
Two sets of jOints are present, one striking northeast, the other 
east-northeast. They are particularly well develo~ed where 
the formation overlies volcanic rocks (Puk3 on Puk2). 

The tectonic activity decreased during the deposition 
of the Diamond Creek Member and the Gundi Creek Greywacke, 
allowing a general levelling of the submarine topography except 
in the Gundi Creek area, where portions of Kombolgie Formation 
remained uncovered. However the synclinal structure still 
persisted. This phase is characterized by a calm, possibly 
shallow sea environment, by fine terrigenous and chemical 
sediments and outpouring of basaltic lavas. A rapid deposition 
of unsorted detrital and volcanic clastics followed in a shallow 
sea, within wave p.ction range, and is recorded by the Gundi Creek 
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Greywacke. 

Two sets of faults hnve been observed in the Gundi Creek 
Greywacke. They affect the underlying formations as well but 
movement ceased before the West Branch Volcanics were laid down. 
The strikes are respectively northeast and east-southeast and 
the throw considerable. The Diamond Creek' aul t, We st Branch 
i'ault and some faults in the Waterhouse Waterfall area belong 
to this category. The throw of the Diamond Creek and the canyon 
faults was greater to the Nest and less to the cast. It is 
likely that this tilting movement results from a general uplift 
connected with the Grace Creek Granite. Moreover, since these 
faults do not affect the West Branch Volcanics, there was probably 
a phase of tectonic activity between the deposition of the Gundi 
Creek Greywacke and the West Branch Volcanics. It would imply 
a time break and explain the unconformity observed in the Gundi 
Creek area at the base of the West Branch Volcanics. But the 
information collected to date is not conclusive. 

The cobble conglomerate at the base of the West Branch 
Volcanics starts a new phase of rapid depositi on accompanied and 
succeeded by outpouring of submarine basaltic lava. The 
deposition of tuffaceous graywacke and arkosic sandstone which 
fOllowed, silted almost completely the synclinal structure. 

Dating and type of geological events which occurred 
between the close of the West Branch Volcanics and the transgressi on 
of the Beswick Group are imperfectly known. Diljin Hill '.Fault 
and ninor northeast strikirv f aults in the Diljin Hill area are 
attributed to this period. The Diljin Hill Fault is a regional 
line of weakness composed of closely spaced, subparallel faults 
exposed between Diljin Hill and Beswick Homestead. Its probable 
extension south of the Beswick Homestead is named Morey fault 
(Walpole 1955; Plate 1). These faults are subvertical with a 
throw of several hundred feet and the southwest strike in the 
~1ljin Hill area swings to south-southwest in the Beswick area. 
The topographic expression of these faults has locally conditioned 
the form of the Beswick Group Basin. 

3) Beswick Group. 

The transgression of the c ontinental sea in which the 
Beswick Group was deposited is marked by a period of rapid 
deposition of coarse clastics (Margaret Hill Conglomerate and part 
of Bone Creek Formation). This event was succeeded by a calm 
and relatively shallow sea environment and deposition of clean 
beach sandstone, fine terrigeno'-s materials, chemical and 
biochemical deposits (part of the Bone Creek Formation and the 
Dook Creek Formation). A submarine effusion of basaltic lava 
followed and was topped by siltstone and cherty sandstone (Mount 
Rigg Formation). The possible sequence of events of the Beswick 
Group is not recorded within the investigated area. 

The sediments of the Beswick Group are shaped in a 
broad and shallow basin which occurs west of the Beswick Homestead. 
The basin pitches to the south with dips generally under 100 • It 
is mainly a sedimentary feature and the irregularities of its 
margins reflect the undulations of the original depositional 
surface. In the Maiwok-Flying Fox Creek area the Beswick Group 
is disposed in a monocline dipping in average 100 towards east and 
southeast. On the Waterhouse River, 19 miles above the 
Waterfall, a syncline has been observed in the lo·."ermost member 
of the Beswick Group. This is also a depositional feature. 
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The Beswick Group sediments have been affected by 
two groups of faults, both with several hundred feet displacement. 
The first, probably developed along old lines of weakness, strikes 
north-€3.st. It comprises the Bone Creek, Gundi Creek and Morey 
1aults and minor interjacent faults. The second group of faults 
strikes north. It OO;rJ.sists of the Waterhouse tp~ult and several 
others in the Diljin Hiil area. The Flying lox Group rests 
unconformably on the Beswick Group, which suggests that Beswick 
Group was regionally displaced before the Flying Fox Group was 
deposited. No evidence has been found that the above mentioned 
faults belong to this period of diastrophic activity or to a 
later period. 

The Flying Fox Group. 

The lithological characteristics of the Flying Fox 
Group are similar to those of the Beswick Group, except that they 
contain no chert and more silt-grade sediments. It is therefore 
suggested that the source rocks and the depth zone of the 
depositional environment were the same, but the physico-chemical 
conditions and the rate of deposition were different. 

The small outcrop of the Flying Fox Group within the 
investigated area is part of a wide monoclinal structure bordering 
the Bulman basin to the south-west. The dips are 100 - 200 to the 
south-east. The faults strike southeast, are few and of small 
throw. 

The latest movements. 

Diastrophic movements affected all the infra-cretaceous 
sediments and exposed them to subaerial erosion and peneplanation. 
The nature and dating of these movements are not properly 
documented in the area. 

A depositional cycle preceding the Mullaman Beds has 
been recorded by the friable Baker Sandstone. The deposit 
is possibly freshwater lacustrine and has been referred to 
generically as Mesozoic. With the re-establishment of marine 
conditions (Noakes, 1949), the Mull~~an Beds were formed and 
covered all the pre-existing geological features. An uplift 
brought the formation into the present continental condition. 
Probably related to this last movement is the faulting which has 
been observed in the Mullaman Beds along the Gundi Creek Fault 
and elsewhere in Mullaman Beds above old lines of weakness of the 
Kombolgie Formation. 

e . 
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Fig. 1 

Fig. 2 

Vein of Kombolgie Sandstone in Edith River Volcanic ~. 
South-western corner of Diljin Hill 1 mile area . 

Kombolgie Sandstone intermixed with Edith River 
Volcanics by penecontemporaneous slumping . Same 
locality as Fig. 1 . 



Fig. 3 

Fig. 4 

Conglomerate at the base of Puk (3) Kombolgie Sandstone 
close to contact with Birdie Volcanics . Upper reaches 
of Diamond Creek, Diljin Hill 1 mile area. 

BaLI of Kombolgie breccia conglomerate overlying tuffs 
of Edith River Volcanics, Dook Creek, Katherine River 
1 mile area. 



Fig . 5 

Fig. 5a 

Slump breccia of Puk1 Kombolgie Sandstone intercalcatcd 
in Birdie Creek Volcanics . Diljin Hill 1 mile area . 

Slump breccia of Puk1 Kombolgie Sandstone intercalcat cd 
in Birdie Creek Volcanics . Diljin Hill 1 mile area . 



Fig. 6a Collenia Forms in Dook Creek Formation, Flying Fox 
Creek, Canopy Rock 1 DUle area . 

Fig. 6b Close up of Fig. 6(a) . 



Fig. 6c Surface of Collenia band . 
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sandstone. Purl/al levelling 
of bolfom topography. Ip~: ~~ 

i~ ~---------------+----------------~ 

I 
'01 Locol depressioM. Silf.stane. Kombolgie , P.uk

4 
Guief environmenf. 

I - I ----+-----------1 

i ' 

Formation 

P-u.k I 

LOCAL UNCONFOR­
MITY IN PLACES 

Ed/fh River Volcanics Possible shelf environment. 
Transgression. 

Sandstone and infro -
formational conglomerale. 

Tuff and basalt. 

Sandstone. 
Breccia - conglomerale. 

Rapid depOSI-"On. 

local erosion. 
(Daak Creek) 

Rhyolite and Iuff.s. Rapid 
deposition detrital and 

volcanic clastics. 

Nil . 

Nil 

Inacfive. 460 
I.. 

Slable . 

b-, ,,­
.t: .!;? 

~ "0 .:i 1----------+----1 '- ·v t:: 
~ u ~ 

" t ~~i5 
t:: - Cb 
~ ~'" 

Effusive phase. 700 

I E:.,,, 
------ ~ ~ ~I---- -------+----t 

c:.~tl 
t ",,-] 

..... E: c Inoclive. 450' 

.~~ ~ 
~ ") ~ -----------t-----; 

"''' ~ 
c:: 
t:I Subsidence. 

.....~::::: t:: tl... Possibly !'rruplive aclivity. 630 
~.~ &. 

~ -----1 ~~c-~--·----------------4-------
~ Folding and ~ ~ ~ 
~ faulting. .~ ~ ~ .- () ::. 

Inactive. 

------~.;;;~-. 

~~ .... M· ,f'':' '" '- ~ Inor e'f USIve. 

1800 ' 

660 

Slumping. 
"'~I:l 
~~ 1-------------------+------1 
I:l ...... ell 

't;e~ 
:§~~ 

Strong folding~folllflng.(PooJ6: 
R~/oli'''!J sloble.(Olomondrk) west 
8ronrh-H'okrhollse s1nr",,(' PD!J.oulfi"f'tI. 

)500 

Not recorded. 

Mqjor effusive phose. 

UNCONFORMITY Subaerial. Erosion. UPLIFT 

LOWER 
IPROTEROZOIC 

Groce Creek 6ronile B A s 
Bureav of Minerol Resources, Geology and Geophysics, Darwin, May 1359. 
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NORTHERN 

REFERENCE 

Mullaman beds capping is shown only 
where structure is camplefely ohserved. 

hf FLYING FOX GROUP 

1---+--- UnconfDrmir),. 

BESWICK GROUP 

Moun! Rigg Formation. 
Dook Creek Formation. 
Bone Creek Formalion. 

local unconformity in places. 

Margoret Hili C onglamua!e. 

- ••• - - Unconformity. 

KATHERINE RIVER GROUP 
K0/l480tGJE FOK,NRno,y. 

Wesl Bronch Volcanics Nplftb.r 

--- Local unconformify in places 

Gundi Creek Grey wacke .M."'~.r 
Diamond Creek MemJJt,r. 
Kombolgfe rormalr"" (,m",j}"'";;";od) 

LOCal unconformit", In places. 

r 
! 

EDITH RIVER VOLCANICS. 
-+---l---

+ --
.' 

.......... 

++ 
····f··· 

t 

---

GRACE CREEK GRANITE 

strike and dip of strata' 
Inclined. 

Horizonfal. 

Subverh'col. 

Oulcrop and dip ot strafa delermined 
by photo - inlerpretation and surv~y. 

80undary concealed by younger forma/ion. 

EslaN/shed synclinal frau9n, posjtion accurate 

{slablrshd synclinal Irough. pOJlhon approxima!e . 

Synclina! trough, concealed by younger formahon. 

L,/oblrshed anfie/inal cres!. 

Established fau/~ position accurate. 

Esfahltshed fau/~ position approximate 

,.~ Boundory of Mulfomon Beds. 

i Pub 

TERRITORY 

MOUNT HARVEY 

KATHERINE 

< 

\ 
\ 
\ 
I 
I 

/ 

Aim 

I NDEX TO I MILE MAP SERIES 
WITH AREA MAPPED 

DILJ/~ HILL ) 
\ 

PLATE 3 

ROCK 

I 
/ 

./ 

FLYING FOX CREEK 

----- /-" / 
/ 

/ 
--,-~~--~----~--________ L 

MARAN80Y 

1""' __ 
I 

SCHEMATIC 

TECTONIC MAP 
OF THE 

BLACK DILJIN HILL, 

WATERHOUSE 

CAP. 

WEST. 

CANOPY ROCK WEST AREAS 

N.t 

APPROX. SCALE 

== z o 2 4 MIS 
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REFERENCE 

Geological Informahon to November 1958. 

QUATERNARY 

LOWER CRETACEOUS 

UPPER PROTEROZOIC 
Beswick Group 

D 
[[] 

A /luv1um, sod cover 

Sond or laterite cover on undlfferenfiated 
Mulloman Beds and Boker Creek Sands/one. 

~ MIJLLAMAN BEDS, Undlfferenf/oled friable quarfz 
~ sondslone, cong/omera!e, sills/one, porcel/anile. 

? unconformity? 

G BAKER CREEK SANDSTONE. Whde sugary sands/one. 

un c onformit y. 

!pi BONE CREEK FORMATION, 
~ Whife sonds/one and boulder conglomerole. 

P)u nco n for mil- y (?) 

~ MARGARET HILL CONGLOMERATE. 
~ Tuffaceous greywacke - conglamerole. 

unconfar m II-y. 

Katherine Riv. Group Ii P.u.W 4 I WEST BRANCH VOLCANICS. NlCr,fI3£F:... 
Pink arkosIC sondslone. , 

\ p~w31 
[ I p~w21 

~ 

Pvrp/e fuffaceovs greywucke 

Blod amygdala/dol bosoN wilh intercolated 
sands lone and lulfoceaus greywocke 

Inl(>rbedded conglomerate and quarh greywacke. 

10cot unco/lformity In places. 

6UNOI CREEK GREYWACK£ .I"/e/vi8ER... 
Purple luffaceous quartz 'greJwacke and (loggy sands lone. 

~[!;J DIAMOND CREEK MEN/BE-I? 
Block amygdala/dol basalt. 

! ~ Interbpdded f/mestone, siltsfone, chert 
._.=---

i~ Wll!te fine flaggy sondstone 

! I PM k 4 i Purple fine greywocke. 

I P~k31 White (log9Y sandstone. 

10(01 unconformity In places. 

Edirh R.iv~'- V,'/ca..".s. {~ Purple tuffaceolJs 9reywacke, cong!ofnerofe 

LOWER PROTEROZOIC 

unconformity. 

GRACE CREE.K. GKIjNITE 
Porphyritic granile, 

____ Established geologlcol boundary, position accurate. 

... ~ ... ---" {slobl/shed geological boundary, posd'-on approx . 

Established foull posdlon accurafe. 

Established foulf posilion approxlmale. 

Fau/t concealed by younger sedimenh;. 

+ 

Inferred geological boundary, 

Slrike and dip of s/rofo. 

HOrlzon/o/ slrofa. 

/' T - Oulcrap and dip of slrala de/ermined by 
1-"lOlv inferprefafion (dip < 15'/ 

.-.... -
o 

SCALE 

I 
.. + ... 

Synclmal Irough posHion occurQle. 

Probable .~ynr./mal trough. concealed by 
'jounger sedimenfs wrfh plf,h. 

. , -;;.<. -( Jam! pattern trom OIr -photos 

;;;='='='~-;:' Track posdion opproximole. 
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QUATERNARY 

LOWER CRETACEOUS 

UPPER PROTEROZO IC 
Maiwok Group 

Beswick Group 

REFERENCE 

IlIIUVl{lfn, SOIl ,over 

Sand or la/f'rtff' rover on und'tff'rf'ntiafed 
Mv!lornon Beds, Gnd Baker [reek Sa/Jdstone 

MULLAMAN BEDS. IjndlflerenfIQf,.,d Sandsfone, 
slifs/on"" porr:el/amil" and <:nnglornerote. 

?uncon fo r In ity? 

BAKER CA'f-EK SANDS TUNE 
While S/.Jgory sands/one 

unconformity 

CHAMBERS RiVER FORMATION. 
Ripple marked friable quartz sandsfone, (foggy 
micaceous quarlz sands/one, sills/one. 

BUKALORKM/ SANDSTONE. 
RIpple marked {nobie ql.JOrfZ sandstone, 

KY?1UA FORM4T1{)N Floggy goorlz sanddonf', 
{foggy rntcact'ous greywoc/ce, Siltstone, c(]/carf'Ous 
Sills/one' nHW -m- c(J17!'1 Ilrnt'sfont'. 

M()ROAK 
R'pple morh'd frmb1e 'tuar!: sands/one. 

vr;LKERRJ FuRMATION. 

DOO!( Cf?CE/( FORMATION. 
limestane :;illslonr ond sandstonc, Inlerbedded-

Wllt!e or 9' ey breCCia led chert 

6rpy und pl.Jr'ple Ccllcrrm lImes/one. 

Inlerbedded brown sandstone and sllfsfone 

BONE CHEt.K FORMATION. 
JIIhJte sandstone ond houlder conglomerafe. 

?unconformity7 

I M!!R('ARFT HILL CON6UJMFRjlTF 
~~ , .. . ,( - "''1 ''''Tl('rote and purp"'" 

KathtZrine: Riv. 
, . 'kOMdOL6/E FORMA nON 

Group [--p;;;] WEST BRANCH VOLCANICS. 
Puw ) PurplF' tutf<Jceou5 gn~:ywor;ke. 

/11 F f'-1 fjL Ii 

IGNEOUS ROCKS 

I P~ks [ 

I Puk,l 

I PAlk 3 1 

I Pvkt I 

~ 

Blur;k ornygdaloldol busul/ will, !fileno/uteri 
sondstone (Hid tuffaceous greywacke 

(,UNDI CREEf( 

,n pia (es 

CR£YWACKE fl/EMBCA? 
Purple tuffaceous quartz greywocke 

D/AM(IND (REEK M,-~'N8ER. 
Blork amygdala idol husoN 

t"lerbedded //meslone, SllIslonr, conglomerafe. 

Plflk 

/109,]5 so"dslone. 
gronl./lor sands fane 

Brown, fme sandstone II'1lerbedded with lulf and sllfstone 

Tuffs, basalis 

/)Ihllp, flllF- In medlfllTl 9r01n",d s"nd~/one 
Breccio conglomerate of Ihe ba~e In places. 

loco I unconformity ,n ploces 

FD!7H RIVER VOLCANICS. 
Purple IIJ/(aceovs greywacke cong/omeraf~ 

Fin" 9rmned ba.sic volcaniC (.) rock, 

fine 10 medJ(ltn gramed basic intrUSive rock 

Fine grOlned intermedwfe la b05ic inrrusive rock. 

Medium grained basic Inlrusive rock. 

----------- Established geological boundary-position accurate Esfobltshed foull concealed by allUVIUm, 

~- 810blished geological boundary -posihon approximate. Joint paffcrn 

....- .?-.., Interred geologico/ boundary. - \ Sync/inal aXIS - pasllion oppro~lmofe, 

f 

SfriAe and dIp of stroto 

+ Hor":zanlol sirota. 

-\ 
, ' ' ' \ ' , ", 

Anlichnal aXIS ~ posillon approximate. 

Synclinal aXIs concealed by younger sedlmen!s. 

_"T~ 0(;/((01' and dip of strata dderminl'd by pholo inlerpretolian(d{p<4~-y Vehicle- Irack. 

£slabl,shed fGulf - posilion Gccurale, 
...,..------,-- Fe fiC e 

E.5!abll.shed foull - posil!on approximafe 

SCALE 
t"Siii _ - ____ 

o 2 MLS. 

Bureau o( Mmeral Resources, Geology and 6('ophysics1 DarWin, May 1959. 
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QUATERNARY 

QUATERNARY 
AND TERTIARY 

LOWER 
CRETACEOUS 

LOWER 
CAMBRIAN 

UPPER 
PROTEROZOIC 

IGNEOUS 
ROCKS 

Ge%:y;'ca/ 

D 
EJ 

Unc;;.nflOl,..."."ty 

@J 
Uncontorm"ty 

~ 

U"c.ontorm;fy 

~ 

UncOrlform;ty 

I ~UWtl 
Di~conforn1it)' 

§] 
I E'uk;] 

IM,I 
o 

IVe/, vi 
v fb 

rr~nd !J/'7~$ deler,...,med hy 
I'hot'-a /;..,r~pre"cH·/an, 

REFERENCE 
1958. 

td:JLL .1, ~1 A N e.ij>5 U,..,...;',,~'.Ie ,~e"!"/cded /-,'.;bie 
'i ... ~,- Z so?"? stone In place.5 !err""g ""0<1$ 
<':<:>'-':lI':>"""'e"'Ql'~. porcellan;I" 

KYALLA FQRM~TIQN F1oJ'i-fY jl-a-';z 
S ,jna S to '>e, /~9'j ~ n'uCQct!b'Lts gl"'B y ..... ""qA: e, 
Sllrs!one, colco-'eo .... ,s sdtstone, cune-I-'-c.:tne 
I;rnd",~""e, 

SANDSToNE ,R,pple 
quarfz sondstone 

n?arA:ed 

Mt. Karma'" Member p/:lo//Tlc /rol'1.srone, 
terrl..l!/!nvu$ sona.s rune 

VELK~RRI FQRMF'ON 5'//slone. 
cO' CQreo.:.;~ SI rsrone. 

bloc,/{ or green basalf, locally 
on-.3ycla/o/cicd. 

~ORMAT ION 

fYhde or grey 6recc,,~fed cherI'. 

ElaNE CRE~K FQI1MATION f"Vhde 
sonctsrone, bauer con9/D~rD;.e. 

HILL CONGLOMERATE 
corNy/orneratt:: purple 
g/"eywocft;e 

KOM&OL,Ij'E FORMATION 
sands on/!. 

IYhde pne /,,, h?ed/~rn 9/"cuned qvarJ'"Z SOl"ldsronc. 
Local "rflee/Q C(;N?9JOI?7Crofe or bose. 

.Ba.s/c dyJa:. 
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QUATERNARY 

QUATER~IARY 

AND TERTIARY 

L.OWER 
CRETACEOUS 

UPPER 

PROTEROZOIC 

IGNEOUS 
ROCKS 

D 
REFERENCE 

(ieolog,c<-11 rnh."·"'0~\Un 
Upty Nu"""nb"H', l<\~tI 

S=r>d or lalerlle coy~r 
Mu/lornur "lC'<7S 

MUJ.J..A~1AN B;DS, UndJler~nhafed /r/o.6/t;'! 
iU';U'L liu",...;,sfone /n piaCOlS lerruqd"'O""~', cOi?9/urnenJlc 
porcellon"" Fresh ",,~/"e'r Qr/a -"",c:1rlne Jedlments 

OERIM CREEK GRE~WAC~ 
h7aSSlve grey.vacl"£ 

Purple flag:JY ond 

MAINORU MARLS 
I??or/~ 

Purple whllt: and yr::;/kNV 

MOUNTAIN VALLEY liMeSTONES 
lImes tone, Shal", , sanc:tsh;}I"'" 

CANOPY RQC~ SANPSTONE 
pInk sonds one, brecC/Q 

IVh;le sane/s!'"ne, 
conq/ol7"le rofe. 

i1Ih'/e or grey hre.cciQ'fed cherI: 

Grey and p<..,rp/e Collen/a Itmesfone 

Jo::::i['un BONE CUEK F£RMA~IQN 
~ boulder con9~r77eroe. 

While sond5tone. 

Loco I Unconformity 
In plac.es. 

~E'ua. GUNDI cREEK GREYWACKE 
~ quar?z greywoc:te 

f' ... r "Ie. 
MEMSEf h ... /!aceo<./..'i 

E.s fo.b/~shed ,:/eol'><j/ca/ oou/?dary'" Pos/Jo/on acc,-,/"C>~. 

Esfa6/,';hed :/e%g/cal baw.,c/ary- /1Os;h~n 0f?IYQ)(~1l! 

Eslb6f5hed off"y,un? .boundory- PQSI/-;C)/} apPl"""Q..>I./~"e 

-1- -1--

/' 

+ 
-< 

Srr,i.e and dip of ,;"'c/;;"ed .sfrah~ 

Oul'cro,o 0/ horlzonlal sf/'ol-a 

OulcrOD CJtnd d? of slrolo from .)" - 15° 
de rerrn,,....,e.d i>y ;O-'""'ofo d?1"erprerarlon 

Tre.-,d Itnes defer",;r>~d by phoro Inferpref<:¥/"/on 

Es fabhshfld 10<./11' -,Pas;f/cn acct./ro-I-e 

Esl-o-h/;.shed l.ou/I- - ,oOS/I-IO"-' opp.,-o.x,:-nc,I-r.. 

• Ho/"'Ylc sfeCJtd 

o S""acK. yard. 

Aj5 AI/"" sfr:p 

CANOPY ROCK 
PLATE 7 
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LOWER CRETACEOUS ~ 

u nco n f 0 
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