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26th March, e_.__.. __ _ __.__195
To Dr. B. Scott

Report on Examination of Tertiary Sedim~

Spero River, near l.agnetic Anomaly 17N/e

Dates of Examination:

Party Leader:

March }rd.l}th, 1958.

P. Rodda

Personnel Employed! G. Seymour

Location Of Camp..' On river gravel beside Spero River, just to east
of the Cambrian-Tertiary boundary.

~~n DayS in Field! 22

Means of Transport and
Supply:

By Djinn helicopter basea at Birch and Queenstown.
~

Physiography of the Area

The bedrock under the Tertiaries.in this area is Cambrian, of the

Dundas Group; abcut 2t miles to the west of the localities examined, the

Cambrian is exposed. About half a ~ile to the south west, however, some
•

DundaS (LEE }59) has been found in the bed and banks of the Spero River

(Report G4}). It is thought that a north-south fault, west side up,
••

raised the Dundas until the erosion of the Spero exposed it. This fault

also gave the Spero its charaoteristics in the area - wide and fairly level

with flood plains on either side, until the exposures of the Dundas! . from

there for half a mile the river is steep and narrow with no flats or gravel

beds or bars. "This gorge is in the uplifted block.

To the north of the river, the hills fall rather steeply from

2-}OO feet above the river lsvel to So river flat about 10 feet ·above. The
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surface is quite dissectsd. To the south, 'however, there are several'levels

at different heights above river level. The surface is not so dissected,

there being fairly large areas of these levels remaining.

is not reached until about It miles south of the river.

some of these levels has been determi~ed.

Geological Investigations and Findings

The top level

The height of
.' ;

The Tertiaries were examined mainly along a small creek, which,

for the t mile before it enters the Spero River, has cut a small gorge,

about 10-20 feet wide and with vertical sides up to 20-30 feet h1gh.

Before that it runs only on the surface. This creek enters the Spero River

at a large bend where~;the Spero cuts into a hill, exposing a section of

Tertiaries about 75'fee~ thick (Localities 1 and 2)~
-',

Further secti&ns up the creek (Loos.;.Pr~ 4 to 7 and one further

upstream than 7) did not extend the thickness, but merely gave a more

detailed picture of the sediments at Loc~s. 1 and 2 and their lateral

variation. ~bout 2-300 yards west of this creek a section 90-5 feet thick

was found, using about 4 different exposures close together (heights by

aneroid barometer) - Locality K.

Two other exposures were studied also - Locs. Mand W. At Loc.M, •
conglomerate lies with an angular disconformity of 10-120, on sands and

conglomerates. The upper conglomerate appears to be flat lying. See Fig.l.

At Loc.W, which is west of the Dundas exposure near anomaly l7N/8, secti?nS

could only be seen in the river bank which was not more thaR 7-8 feet. The

Tertiary seems to be mainly conglomerates and sandy conglomerates with sand
...

lenses in places. The conglomerates range from pebble to boulder

"

conglomerates, one boulder seen being about 3 feet in diameter.

No fossils were found so correlation of the Tertiaries was possible
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only by lithology, or by traoing a partioular bed from one exposure to

another - lateral ~driation is so ;~eat there are no reliable marker bands.

Correlation by lithology is possible only over small distances'in most

cases fmr the same reason; some correlation can be made by viewing two

exposures from a distance, when possible.

The sequence at 10c. K cannot be correlated with the others

without further work, though it is only 3-400 yards away• That at loco

•Pre.4, though only 40-50 feet from Locs. 1 and 3, also cannot at present be

correlated. The correlation between Locs. 6 and 7-is not reliable - the

sequence of Loc. 7 cannot be any lower but may be much higher - without

bedding or marker bands the thickness of conglomerate at !pc. 6 cannot be

found. It could conceivably be that loes. 7 and K are in similar positions

in the sequence, above the rest. However, there is no proof '-for· or against.

The whole sequence of Tertiaries dips approximately north at

about 100• The maximum thickness is at least lLbout, 100 feet, probably

2-300 feet or more, in this area.

Lithology and Structure

Conglomerates and Sandy Conglomerates. The conglomerates

comprise more than half of the rocks of the sequence, locality K being the

notable exception, with most of the sequence being sands. This may lie

above the conglomerate-rich dequence, in the stratigraphic column, thoueh.

The oong10merates have pebbles (LEf: 361) from -~~, in diameter to boulders up

red. There is also PreCambrian micaceous while conglomerate (LEt] 357),

Owen Conglomerate (red) and what is now a very fine, unguent, clay (with

They a.re mainly quartZite, white, green, black andto 1-2 feet in diameter.

complete absence of quartz grains). In the bed of the Spero River, quite
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a few pebbles and cobbles are stained yellow-green, some of these contain

pyrite, often as cubes (LEE }58). These pebbles may have ·come from

Tertiary conglomerate, or perhaps were eroded dire~tly from in situ by the

Spero.

The matrix, which varies in amount and size range, is sand, sand

lind clay, or clay. The variation in matrices was not mapped.

The amount of sorting v~ries. Sometimes there maybe a thickness

of several feet with no evidence of. sorting; in other places the sorting is

good. There are often thin sand layers or lenses, also a lens of pure clay,

9 feet long, was seen (Loc.}).

sands and Pebbly Sands. The sands have, in general, a srnall

amount of clay present, also flakes of mica in some cases; also pebbles of

different sizes are scattered through it. Lenses and layers of pebbles, in

some cases only one pebble thick, occur in the slinds. The sands are mostly

pink or pink and yellow due to oxides of iron coating the quartz. The

greyish though the second bed from the bottom of Loc.l. is stained reddish

brown. The sands in the columns of Locs. K, 7 and upstream from 7, are

that it is horizontally bedded.

sands in some cases are sorted, with regular variation in size range of layers,

bottom at Loc.l is 1 foot thick in one spot, 6 feet away it has be.come 2 feet.

The third sand bed from the

The fiat bedded sand has layers of gri t in it, whioh show

Beds vary considerably in thickness.

The composition of the sands seems to be much the same as that of

the conglomerates but of course the particles lire muchsmall~r.

as at Loc.}.

thiok with }" of pebbles in the middle.

Clays. Beds of pure olay were found· in some places. One

<,t:;; 44i¥ .-.PA? IF;
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particular bed, that at Loc.3a, seems to be rather persist?nt, but the
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others are only lenses. The lens at Loc.3. is 9 feet long and 6" thick at

the middle. The clay lens at Loc.4, in the bed of sand, is 2 feet thick,

comprising all the bed except 1-2" of sa"d in the middle. 20 feet to

either side (N and S), however, the bed has become only sand. The bed of

conglomerate above shows the variation in thickness - at the south end of

the cliff of Loc.4. it is 7 feet thick but at the. north end, about 30-40

About the middle is a thin coal

feet away1 it is 4·'6" thick.

The upper clay bed at Loc.4 is 4-5 feet thick.

with lignitic bands in the. upper half.

It is a pure clay

seam, about -lJ" thick, containing- remains of plants, and pyritic nodules up

band exists in the middle of the clay bed; pyritic nodules occur in the

to i" in diameter (LEE 360).

in missing at Loc.3a.

same band.

This coal seam Beems to persist at Loo.4. but
.

However, at Loo.6a a dark brown, very lignitic clay

At Loc.3. an interesting structure was found. It appeared at

up to 6" in diameter) has a clay lens "B", 9 feet long which dips at about

The cobglomerate "A" (pebbles

firs t sight to be a normal angular disconformi ty.

Some puzzling features were found (Fig.2).

On closer examination

50 (in the plane of the cliff). The sand bed ''0'' lies on this conglomerate,

the bedding plane is almost horizontal (dips at liO toN)~ The sand is

horizontally bedded - this is shown by layers of coarser sand, or grit.

On this is the conglomerate "D" (pebbles t" with lenses 1-2" in diameter),

dipping at about 130 to the north (in the plane of the cliff). It could

not be determined, due to fallen rock, which plane is cont~nuous - whether

. "D" cuts into "A" or vice versa. Lying conformably on "D" is a sand, "E",

-, $ £iUJU){ J94+;:::· t,.¥);; a;;,.,~ A#i.tti,.,'xA, 4M¥! 14Mi4¥lA g ,..# ,*:.F42,);P, LUl .4,M,::.;,) k, tJtQ¥$XQ tL$iIUxaXME 4 '4 4 ;.i {PMM'I.'['7
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with numerous pebble bands and lenses near the base. Lying on these with

horizont..l boundary is conglomerate "F" (pebbles 3-5" in diameter). The

sand bed "E" was traced northwards along the cliff, .which changed its

bearing. 1he sand bed became horizontal on the cliff face, appearing to

become conformable, and about 4 feet ~hick at the north end of Loc.3. Here

it is mainly sand, with a few layers of pebbles (up to 1" in diameter), about

3 pebbles thick at most. 'l'hese la,yers of pebbles approach the bottom of the

sand bed northwards, at about2i;°. This sand band is the lower sand/clay

bed at Loc.4, where a clay lens almost completely fills the thickness of the

bed. At each end of this clay lens, the clay appears at the top of the bed,

increasing in thickness downwards.

The explanation of this unusual unconformity at Loc.3. may be that

beds were being laid down, then a river eroded some forming ~ ~llly, which

was filled up again; where the gully was steep the sediments had an initial

dip but where the gully flattened out, the sediments were disconformable

with nO angular disconformity. Vlhen the gully was filled normal

--

sedimentation went on on top.

The environment of sedimentation here must have been fluviatile

or perhaps lacustrine. 1~st of the pebbles are well-rounded, also there

is much evidence of sorting in some beds though none in others. Semi-arid

conditions perhaps prevailed, Cb.usi)'lg the pink and yellow: colours at Loes •
.;: .

!C and 7. These sequenC·es may c, J I be equivalent'to parts of the

others or they may be above. However, the rapid variation of the type' of

sediment, both in time, vertically,and in space, laterally, and of the

thicknesses of the beds, shows the varying conditions under which the sediments

were laid down.

To the south of the Spero the country rises by steps. The

;i
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neights of some of these levels, or terraces, were determined by aneroid

barometer. 'fhe succession of levels measured was that on the west (P51).

The two to the east were seen to be continuations of the ones measured.

The height above mean sea level is not certain due to that at the base having

two conflicting heights; these are both given though.

Height above Base

Base (Spero Heliport)

Heir,ht above Mean Sea Level

205 ft.
:35 '
240 ft.
/10'

345-360 ft.
3o'

390-395 ft.
15'

435-445 ft.

! '

I
F'
i
I
I

to be continuous,

35 ft.

140-155 ft.

185-190 ft.

230-240 ft.

415-430 ft.

460-465 ft.

505-515 ft.

{\-I,.",,\--i SO' ~\<I .
many places and appear

310 ft.

273 ft.

These levels'were seen in

Level D

~Q"A r

Level B

Level C

Level A

thollgh whether the height changes or remains constant was not determined.

Summary

The Tertiary sequence at the Spero River is a series of rapidly

alternating rock types ranging from sands, to pebble and boulder conglomerates.

Several clay beds and lenses occur also. As well as a rapid variation of

Cambrian rocks.

$orne of the clays and sands were brown due to plant matter which

Flakes of mica are common in the sediments, presumably from erosion of Pre

Pebbles and cobblesLenses are frequent.

One small seam of coal (}Il thick) was found, with

1h~ .matrix of the oon51omerate varies from sand to clay.

in the conglomerate, also particles in the sands, are mainly quartzite,

though some are of Owen and PreOambrian Conglomerate, and what iSlnow fine

rock type in time, there' is also a rapid lateral variation, in both type of

sediment and thickness of beds.

is abundant in some beds.

ungullnt olay.

- w.,.
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pyrite nodules in the same band - evidence of conditions of stagnation.

The sedimehts vle,re probably laid down in fluviatile or perhaps

lacustrine environment; this is shown by the rapidly varying conditions of
".':

sedimentation which must have prevailed. 'No fossils were found.

Two unconformities wers seen, one of which seems to be only local,

due tc gullying; the other may be local or may not.

Only a minor part of ths stratigr~phic column has been correlated

,
I;

I,
I
\

of the Tertiary at Spero River is at least twice that, perhaps 2-300 feet or

here, 60 there is only definite proof of 90 feet.
•

However, the thickness

more. . ,~.-

!:
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