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26th March, 105 °

To Dr, B. Scott

Report on Examination of Tertiary Sediments

Spero River, near Magnetic Anomaly 17N/8

Dates of Examinations March 3rd-l13th, 1958.

Party Leader: P. Rodda
Personnel Emploved: G. Seymour
Location of Camps: On river gravel beside Spero Rivar, just to east

of the Gambr1an-Tert1ary boundary.

lian Days in Fields: 22

Meeng of Transport and By Djinn helicOpter based at Birch and Queenstown,
Supplyt ' -

Physiography of the Area

The bedrock under the Tertiaries in this area is Cambrian, of the
Dundes Group; about 2§ miles to the west of.ﬁhe'localities exgmined, the
Cambrian is exposed., About helf a mile to the éoufh west, howefer, some
Dundas (LEE 359) has been found in thg béd‘ang;banks of the Spero River
(Report G43). It is thought that a ndi'th-ébutﬁ fault, west side up,
raised the Dundas until the erosion of fhé Spero exposed it. This fault '
also gave the'Sper6 its characteristics in the area - wide and fairly level
with flood plaiﬁs on either side;'until the exposures éf the Dundass - from
there for half ﬁ-mile the :iverlié gteep and narrow with no flats or gravel
beds or bars. 'This gorge ig'in the uplif#ed\bldck.

To the north of the river, the hills fall réther ateeply from

2-300 feet above the river level to & five: flat about 10 feet above., The




AR [V | 4290903
surface_is quite disaected.f To the south,  however, there are several levels
at different heights above river level. The surface is not so dissected,
there being fairly largé areas of these levels rémaining; The top level
is not resched until about & miles séuth of the river, The height of . ;T}%

some of these levelg,ﬁas‘been determired.

Geological Investigations and Findings

The Tértiaries were examined mainly aiong a smill creek, which,
for the 4 mile Sefore it enters the Spero River, has cut & small gorge,
about 10-20 feet wide ana with vertical sides up %0 20-30 feet high.

Before that it runs only on thé surface, This creek enters the Spero River
at a large bend wheregihe'Spero cuts into a hill, exposing a section of E
Tertiaries about 75'fé§§ thick (Locelities 1 and 2),

Further secfigﬁé_up the créek (Loészipieﬂ 4 to T and bﬁe fufther
upstream than 7) did not extend the thickress, but merely gavé a more
detailed picture of the sediments at Locds. llandr2‘énd their lateral
variation, About 2-300 yards west of this creek a section 90-5 feet thick
was found, usiﬁé about 4 different exposurss close together (heights by |
aneroid barometer) - Locality K. |

Two other exposures were studied algo - locs, Mand W, A%t Loc.M,
conglomerate_lies'with an angular disconfdrmity of 10-129; on.sands and

-conglomerates. The upper conglomerate appears to be flat lying, ; See ?ig;l.
At Loc,W, which is west of the Dundas exposure ﬁear anoraly l?ﬁ/B, sections
could only be éeen in the river bank which was not more than 7-8 feet. The
Tertiary seems &0 be mainly conglomen;teé and'sandy-congiomerates with sgnd
‘lenses in places. = The conglomeratés raﬁge from pebble to boulder

conglomerates, one boulder seen being about 3 feet in di&meter.

No fossils were found so correlatibn of the Tertiaries was possible
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only by lithology, or by tracing & particular ved from one exposure to

snother - lateral variation is so reat there are no reliable marker bands.

Correlation by lithology is possible only over small distances: in most
cages for the same reason; some correlation can be made by viewing two
exposures from a distance, when possible,

The sequence at lLoc,. K cannot be correlated with the others
without further work, though it is only 3-400 yards away. That at Loc,
Pre,.4, thoﬁgh only 40-50 feet from Locs, 1 and 3, also cannét at present be
correlated, The correlation between locs. 6 and 7-is.not reliuﬁle - the
sequence of Joc, T cannotlbe any lower but may be mucﬁ highef - without
bedding or marker bund the thickness of conglomer#te at Ypc, 6 canﬁdt be
found. Tt couid,COnceiv&bly be that Iocs, T and K are in similar positions
in the sequence, above the rest. Howevér, theré;is'no:proof*forfér against.

The whole sequence of Tertiaries dips approximately north at
sbout 10°, The maximum thickness is at‘least"ahout,loo feet, probably
2-300 feet or more, in this area. o -

Lithology and Structure

Conglomerates and Sendy Conglomerates. The conglomerates

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

notahle exceptioh; with most of the'séquence being sands. This may lie

~above the conglomerate-rich dequeﬁce, in the étratigraphic column, though.

The conglomerates have pebbles (LEE 361) from 4" in dismeter to boulders up

- to 1-2 feet in diameter. ‘Théy dre mainly quartiite,'white; green, black and

_red, There is also PreCambrian micaceous while conglomerate (LEE 357),

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

complete absence of quartz grains), In the bed of the Spero River, quite

g
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a few pebbles énd cobbles are stained yellqw-green, some of these contain
pyrite, often as cubes (IEE 358). These pebbles may have come from
Tertiary conglomerate, or perhaps were eroded &ireqtly from in situ by the
Spero. |

The matrix, which varies in amount and'Size_fange, is sand, sand
and cley, or clay, The variastion in matrices was not mapped.

The amount of sorting varies,  Sometimes there may be é’thicknesg
of severa} feet with no evidence of sorting; lin other places the sorting is.
good. There are often thin sand layers'or'leﬁses, also & leﬁs of pure clay, -

9 feet long, was seen (Loc.3).

Sands and Pebbhly Sands. The'sands have, in general, a small
amount of clay present, also flakes of mica in some cases; also pebbles of
different sizes are scattered throﬁgh it. Lensés and layers of pebbles, in
some cases only one pebble thick, éccun in the sands, The sands are mogtly :
greyish though the second bed from the bottom of Loc,l. is stained reddish
brown. The sands in the colgmns of Locs, X, 7 and upsfream from 1, are
pink or pink énd yellow due to oxides of iron coating the quartz. The
sands in some cases are sorted, with regular variation in size range of layers;
as at Loc.3. The flat'beddea sand has_layersldf grit iﬁ'it, which show
that it is horizontally bedded.

The compositién of the sands éeems tb be much the same as that of
the conglomerates but of course the p&rtlcles are much smaller,

Beds vary considarably in thiclmess. | Phe third sand bed from the
bottom a4t Loc.l is 1 foot thlck in one Spot 6 feet away it has become 2 feet
thlck with 3" of pebbles in the m1ddle. -

: Clazs.. Beds of pure clay were found in some places. Orne
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particular bed, that at Loc.3a, seems to be rather persistent, but the

others are only lenses, The lens a£ Loc.3, is 9 feet 1ong and 6" thick at

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

ST

comprising a&ll the bed except 1-2" of sand in the middle, 20 feet to

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

T e e S s

conglomerate sbove 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 o ?_,
feet away, it is 4'6" thick.

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

N AT e

with lignitic baends in the upper half., . About the mlddle is & thin coal
. seam, about §" thick, containing remaine of plants, and pyritic nodules up E:
to 4" in diameter (LEE 360)., This coal seam seems to persist at Loc.4., but

is missing at Loc.%a. However, &t Loc.fa & dark bfown, very lignitic clay

RTINS T

band exists in the middle of the clay Bed; pyritic nodules occur in the ;
same band. ii

At Loc.3. an 1nterest1ng structure was found. It éppeared at ;
first 31ght to be a normal angular dlsconformlty On closer examination = EE

some puzzling features were found (Fig.Z) " The cohglomerate "A" (pebbles

" up to 6" in dlameter) has a clay lens "B“' 9 feet long ‘which dips at about
5¢ (in the plane of the Gllff) The send bed "C" lies on this conglomerate,
the bedding plane is almost horizontal (dips at 14° to. N) The sand is
horlzontally bedded - this is shown by_layers of,coarser-sand,.or grit,
On this is the conglomerate "D" (pebbles 4", with lenges 1-2" ip‘diameter),

~ dipping at sbout 13° to the north (in the plane of the ¢liff). . It could

" not be determined, due to fallen rock, which plane is continuous - whether

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

a2 A e S i ST e T Fer e




- U . 429¢c07
with numerous pebble bards and lenses neéf the bvase. Lying on these with '
horizontal bounéary is cbnglomerate " (pebbles 3-5" in diameter). The
sand bed “E" was traced northwards aldng the ¢liff, which chunged its
bearing. The sand bed became horizontal on the cliff face, appearing to
become conformable, and about.4 feet ﬁhick at the north end of Loc.3. Here
it is mainly sand, with & few 1ajéra bfipebbles (uﬁ'to 1" in diametgr), about -

3 pebbles thick at most. These leyers of pebbles approach the.bottom of the
gsand bed northwards, at aboutEZ%p. - This sand band is the lower sand/clay
bed at Loc.4, where & clay lens almost completely £ills the thickness of the
bed. At each end of this cléy lens, the‘clay aﬁpears at the top of the bed,
increasing in thickness downwards.,
The explénatiOn of this unusﬁal unconformity at Loc.3. may be that
beds were being laid down, then & river eroded somé forming a gully, which
was filled up again} where the gullj was steep the sediments had an initial ';?

-dlp but where the gully flattened out, the sedlments were dlsconformable t
“with no'angular discoﬁformity. Vhen the gully wasg filled normal ) . _ ff

Sedimentationuwent on on top. | |

The environment of sedimentation here must have been fluviatile
or perhaps lacustrine. Most of the pebbles are wéll-roun&ed, also there

‘is much evidence of sorting in some beds though ﬁone in others. Semi-arid

conditions perhaps prevalled cuu31ng the plnk and yellow colours &t Locs.

¥ and 7. These sequences &y o::may:nsx be equlvalent to parts of the

others or they may be above. However, the rapld.varlation of the type_of
sediment, both in t1me, vertlcally}and in space, laterally, and of the |
thicknesses of thelbeds, shows‘the“varylng cqndlt;ons under wh1ch ‘the sediments

were laid down. -

" To the south of the Spero the country rises by steps.  The -
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heights of some of these levels, or terraces, were determined by aneroid
varometer,  The succession of levels measured was that on the west (P51),
The iwo to the east were_éeen to be confinuations of the ones measured,

The height above mean sea level is not certain due to that ai the buase having

two conflicting heights; these are both .given though.

Heirht above Mean Sea Level Height above Base

Buse (Spero Heliportj 205|ft. 273 ft, -
Level A . o 2:3%.' ft. 310 £6. L35 ft.
Level B . | 34?-%.60 ft. 415-430 6, S5 140-155 ft.
Level C 5903-03‘95 ft. = 460-465 ft. 185-190 ft.
Level D ' 43;-5;45 £t. 505-515 ft. - 230-240 ft.
Lo £ Moot # 0" biher,

These levels were seen in mény places and appear to be continuous,

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

- Summary-

The Tertiary seqb.ence at the Spero River is a series of rapidly
alternating fbck typeslrangihg from sands, 1o pebble and boulder conglomerates,
Several clay beds and lenses occur also. As well es a rapid variation of
rock type in time, there is also a rapid lateral variation, in both type of
sediment and thickness of beds, Lense.siare frequent, Pebbles and coﬁbles
in the conglomerate, g;éo pertiéles in fﬁé saﬁds,.are meinly quartzite, |
though some are of Owen and PreCambrian Conglomerate, and_what-iSrnow fine"
unguent olay, The matrix of the conglemerate veries from send to cla&.

Flakes of mice are commop in the sediments, presumably from erosion of Pre

~ Cambrian rocks,

Some of the clays and sands were brown due t6 plant matter which

is abundant in some beds. One small seam of coal (A" thick) was found, with

0% - 129098
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pyrlte nodules in the same band - evidence of conditions of stagnatlon.

The sedlme;ts were probably lald down in fluviatile or perhaps
lacugtrine env1ronment, this is shown by the r¢p1d1y varying condltian of
sedimentation whlch must have prevailed, ho fos31la were fqund.

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

- o .
due to gullying; the other may be local or may not,

Only a minor part of the stratigraphi; ¢olumn has beén correlated
here, so there is owly definite proof of 90 feet. However, the thickness

of the Tert1ary &t Spero River is at least twice that, perhaps 2-300 feet or
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005 Tert jary  Sequence Localities
&

Tertiary Levels.
SPERO RIVER.
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