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1. INTRODUCTION

This report aims to present a resume of the work
completed in the Ramsay and North Huskisson river systems
during the 1972 Summer Field Season. The four main
objectives of the programme werel

1. To do close interval (200') follow up sampling on
anomalies delineated in the 1969/70 summer season
geochemical programme.

2. To survey and sample streams within the Ramsay and
North Huskisson watersheds using a reconnaissance
sample interval of 500' along tributaries and 1000'
along rivers and to take heavy mineral concentrates
every 5000' approximately.

3. To geologically map the area to gain information
concerningl

i) The major rock groups or sequenc~present.

ii} ROCks such as carbonates or calc-arenites which
may be replaced by mineralising hydrothermal
solutions possibly emanating from the nearby
granite.

iii) Sediments which indicate an original reducing
environment (i.e. black shales) conducive to
syngenetic SUlphide formation.

iv} The possible explanation for stream sediment
geochemical anomalies located during the 1969/70
summer field season.

v) The major structural trends with reference to
their influence on possible orebody emplacement
or control.

4. To use the above knowledge for planning future work in
favourable zones.

Throughout the geological programme a comprehensive
rock chip geochemical survey was undertaken. The best
results from this survey are included in this,report.

2. TOPOGRAPHY AND ACCESS

The Ramsay, Coldstream, Hatfield and Que river systems
are typical of youthful drainage, in that streams have
incised a peneplain of Tertiary basalts and para-conglomerates.
These have been eroded to expose Palaeozoic and possibly late
Proterozoic rocks. The rivers and major tributaries roughly

2/ define the ••••.•.•••
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define the dominant structures, which are north-south.

The widespread soil and ve~etal cover which obscures
photo-geological features limits geological mappin~ to the
drainage systems. Even though the streams form loci to
the thickest undergrowth, which includes fallen trees and
horizontally gro\dng vegetation, adequate geochemical
sampling and geological mappine, where necessary, was
effected in all tributaries. Pushing through the "horizon­
tal" growth was found to be quicker than actually cutting
and clearing with machetes. l,here an access track was used
regularly it was cut and marked with flagging tape. Plan
TAS 2-282 illustrates the approximate position of the major
tracks and roads.

The bulldozed road to the Coldstream camp provided
access to most of the Ramsay river between 10,000' to 44,000'
north of the Huskisson confluence. An extension of this
road, 10,000

'
down the Huskisson river, provided access to

this river and its tributaries •

J. PREVIOUS lYORK

The 1969/70 summer field season programme incorporated
a helicopter-reliant mapping and sampling project in the
Coldstream area. The Ramsay river and its, major tributaries
were sampled at 1,000' and 500' intervals respectively.
Geological mapping was completed to 10,000' up the Ramsay
river including one major tributary draining Mt. Ramsay.

The 1969/70 Field Season Report suggests that the
Ramsay rock group comprises mudstones, shales, sandstones and
minor limestones, with tuffaceous sediments on the west.' The
Ordovician-Silurian age credited to these sediments seems
inconsistent both with their unconformable position in
relation to probable Cambrian greywackes and greywacke
conglomerates (see Plan TAS 2-279) immediately to the east,
and the degree of tectonic contortion evident in them.
The nature of this distortion suggests that at least two
periods of deformation were involved whereas the greywacke
formation to the east, is folded in a single phase, NE-SW
anticlinal. The almost ubiquitous basal Ordovician Owen
Conglomerate is absent from the Ramsay Sequence; erratics
from this unit alone were observed near the source of the
Ramsay river.

The tuffaceous sediments described in the 1969/70
Field Season Report (verified by the Australian Mineral
Development Laboratories) were resampled and were described
by Central Hineralogical Services as fine greywackes.

4. GEOLOGY

The Ramsay river group of rocks can be divided into
two distinct sequences. This is based on:

i) differing types of rock representing entirely different
environments of deposition,

ii) differing stages of metamorphism,

J/ iii) the intensity ••••.•••
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iii) the intensity of tectonic activity.

The following discussion is based on field lithological
relationships, minimal petrographic work and structural stat­
istical analysis. Obviously, a more detailed petrographic
study and "fossil hunt" would formulate a clearer picture.

The two sequences are separated by an angular uncon­
formity which is defined by the sUdden dip reversals at the
boundary.

The older(?)'sequence consists of possible pre-Cambrian
metaquartzites, metasiltstones and foliated dark grey to
black shales comparable to the shale/quartzite sequence at
Mt.Bischoff. These sediments were deposited in a fairly
quiet environment with the widespread generation of shales
and interbedded siltstone lenses (lcm thick). This environ­
ment was irregularly disturbed by the influx of coarser
massively bedded sandstones and siltstones forming 20' thick
layers. The strata were influenced by the late pre-Cambrian
Penguin orogeny which folded the beds on a general N-S axis.
The structural stereograms (TAS 2-281, plot A, B, C) illustrate
that this original trend is still present within the older
sequence and yet absent in the overlying younger sediments
(plot D).

This ancient geanticline became the .locus for further
sedimentation during the lower Cambrian marine shoreline
facies, now represented in the younger sequence by quartzites,
shales, mudstones, dolomites and dolomitic conglomerates,
deposited along the margins of the geanticline. The dolom_
itic conglomerate is possibly a reliable marker bed because
of its original restrictive deposition. It would have
formed in optimum conditions in which the availability of
cations and anions, the temperature and pH of the water, all
had to be satisfied.

The changeable nature of these younger sediments from
sandstones to shales to dolomitic horizons indicate deposition
in a more active environment (tectonically or depositionally)
than the older quartzite and shale sequence. The basal unit
of the observable strata is possibly a black shale which is
overlain by yellow siltstones, shales, conglomerates, dolomite
and dolomitic conglomerate. The youngest rocks include
interbedded yellow to fawn mudstones, shales and fine grey­
wackes indicating a different source of detritus.

. To the east of the older(?) shale/quartzite core the
lower(?) Cambrian (shallow water facies) have been folded in

4/ a slightly west of north ••••••••
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a slightly west of north trending anticlinorium, possibly
during the upper Cambrian Jukesian orogeny. This may
have also produced the drag folding '~hich is apparent on
the limbs of the anticline. During this period of folding
the older core may have acted as a stable unmovable block
while the younger sediments immediately to the east and
west were folded (see TAS 2-280).

The position of the foliated shale/quartzite sequence
on the limb of the Just-in-Time anticline does not subs­
tantiate the hypothesis that the sequence is older than the
sediments immediately to the east. This, in fact, would
make them a younger sequence which has been intensely
crumpled. If this is the case the contour diagrams should
illustrate equivalent concentrations of poles to bedding
of the two sequences (TAS 2-281, plot C and D). The
quartzite/shale horizons have definitely undergone an earlier
period of folding which have a well defined N-S axis.

The cross-section on TAS 2-280 gives a possible
explanation. The older quartz/shale core has remained
relatively unaffected while the younger sediments have been
folded on a NW/SE axis. Subsequent erosion has exposed
the older sequence which appears only in the major rivers
which have deeply incised into the strata.

To the west of the quartzite/shale core a sequence
of interbedded mudstones, yellow shales and'fine greywackes
crop out. The fine gre~~ackes and yellow shales to silt­
stones are lithologically equivalent to those in the upper
eastern sequence and the Webb's creek yellow shale, sand­
stone and tuff/gre~~acke sequence (1969/70 Field Season
Report).

4.1. Economic Potential

The Meredith Granite has thermally metamorphosed the
western greywacke/mudstone sequence producing quartz
biotite feldspar hornfels and metasediments. The aureole
extends approximately 5,000' from the granite •

~he most important effect of the granite intrusive
on the Ramsay rock group is the blanket metasomatism.
This is evident in the eastern group of rocks which
consist of metasomatised (sphene diopside rock - Central
Mineralogical Services' description) dolomitic conglomerates
and silicified tourma1inised quartzites. Pyritic quartz
veini3g is common throughout this area. HopefUlly,

, economic mineralisation has accompanied the hydrothermal
solutions which have caused the widespread alteration.
Both tin and zinc anomalies can be directly linked with the
above phenomena; This is discussed more fully in the geo­
chemical section of this report.

5/ The black shales ••••••••
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The blacl~ shales in the core of' the Just-in-Time
anticline have a high trace element background. The
nature of the sediment indicates reducing conditions
during formation conducive to base metal deposition.

4.2. Structural Analysis

The structural picture. as outlined by myself and
specifically not agreed to by my colleagues. is dominated
by the Just-in-Time anticline which pl.unges at a shallow
angle to the south. The contour diagram (TAS 2-281.
plot D) indicates that the structure has a just ~~est of
north/east of south axis. The occasional EW strike of
beds within the anticline can be attributed to drag
folding on the limbs of the fold (see TAS 2-280). This
does not necessarily represent a separate phase of folding.
It may actually be caused by friction against the relatively
unmovable foliated shale/quartzite block.

The cross-section in TAS 2-280 theorises that immediate_
ly to the west of the older core the sequence of gre~mcke/
mudstones has been folded in another south plunging. possi.bly
asymmetric, anticline. Drag folding becomes mere evident .
and complicated adjacent to the older block.

The foliated shales/quartzite core itself has been
folded on a north(?) south axis in a series of small wave­
length folds (100'). The interbedded shales have been
highly contorted or intraformationally folded. The main
types of f'old represented are similar, kink and isoclinal
folds in which the axie.l plane (foliation in the shales)
dips 650 to the east. This is equivalent to the orientation
of the minor folds at Rosebery (Braithwaite, 1972),

The younger Cambrian gre~~acke/greywackeconglomerate
succession to the east of the Ramsay rock group has been
folded into an anticline with a ~~/SW axis. This ~~is has
been deflected by the competent Ramsay block so that it
conforms with the general N-S trend in the Silver Falls
area•

5. GEOCHEMISTRY

5.1. Rock Chip GeochemistLY

5.1.1. Theorz

A rock chip programme ~~as conduc ted simultaneously
with geological mapping. Black shale horizons were
the prime target for investigation. This is because
these rocks have proved to be hosts for base metal
mineralisation throughout the world, including the
Kupferschiefer in Germany and Mt.Isa in ~v Queensland.

Braithwaite, Gee and Solomon believe that they have
produced logical evidence that the Rosebery orebody has

6/ syngenetic origin. • ••••••
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syngenetic oriGin. They suggest that volcanic
exhalations or fumerolic activity durinG the etolplace­
ment of the Ht.Reid volcanics took place ,'Ii thin
isola.ted stagnan.t marine lagoons Hi thin the volcanic
sequence. The lagoons certaialy provided reducing
conditions (conducive to t:1.G f'ornation of' black sha.le)
necessary ~or sulphide precipitation; the volcanic
eXhalations provided the metal saturation needed for
ultimate precipitation.

5.1.2. Results

Two independent black shple horizons are prosen.t ill
the RaIilsay croup (TAS 2-279). They are structurally
and geoc~-lemicnl1y different., The previous {::;eological
discussion has pointed out that the older foliated blaek
to grey shales/metaquartzite sequence has been contortod
by several phases of deformation "lhereas the other ovor­
lying(?) sequence is less affected.

Table 1 compares the averaGe trace ele:'lent content o:t'
8.0me ''lest coast (Tasinania) blRck shales, actually aSGociate(~
,·,i th known lead-zinc oreboclies, 'ui th thODe in the Hamsay
group. Large samples (250) from both tlle north Rams<;:l,y and
north Husldsson outcrops of the foliated shale!meta{lU3rtzite
sequence proved to have equally lot, average va1.ues o:c
economic trace elCll1ents o A black shale lens wi thin tho
overlying(?) sedito,ents had high lead (700-1000 ppm) and
zinc (5-700 ppm) values.

The higher baclcground values in the younger shaJ.es
reflect a higher and more constant availability of these
ions at the time of' deposition. Secondary adsorption
of ions onto the carbon rich sediments may also explain
the high values but this seems unlikely because the sa~e

process has not affected the older foliated black shales.
The older shales' seem to have been deposited at " time
when the availability of the economic trace elemontswas
low'. This seems ubiqui tous because of the 10'" values
recorded throughout the sequence •

Obviously, the above reasoning cannot explain the
relative ages of the t",o sequences ,dthin the Ramsay group
although it substantiates the thought that there are t",o
distinc t sequences ,,,,L thin the Ramsay group "hich seem to
be separated structurally.

The higher baclq,Tound "i thin the younger black shales
compares favourably ,dth the averages from Rosebery,
Hercules, etc., and the Queen Hill silver-lead mine at
Zeehan (Table 1). The average lead value for the Ramsay
shales (753 ppm) is mueh higher than that from Rosebery
or Queen Hill. This may be an indication of lead mineral­
isation uithin them.

The results from stream sediment sa.mpling have indicated
Pb-Zn anomalios approximating the position of' th.e sh;;lss.
Ge.ochemical soil sampling on a g-rid covering the ext:ra")­
olated boundary of the shales would be the next ObV':'OU5

step.
7/ 5.2. Rock ..•....•.
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5.2. Rock ch:ip samples ot:lcr than b18ck shales

~

{ .

Rock chip
been analysed.
in Table 2.

samples taken :from promising outcrops have
These results and locations are ind~ca,ted

THO goethite gossan samples (F602l and F6022) located
in a strongly metasomatised region of the middle Ramsay river
gave encouraGing values o Although scav~nGing is expected,
a polished scction analysis by Central }Iineralogical Services
has sugges·ted the. possibility of' sphaleri to bO;::"dorl:::s" This
indicates that the high zinc cont0nt may reflect the original
meta.1 content of' the sossano A pyritic rich grey shale,
approximntely 1,000' south from the gossan has remained
relatively Wloxidised. sUGgesting a non-pyritic origin f'or
the exotic goethite concretionary.

The hil','h tungsten v81ue in sample AR0139 can be explained
as probable wol:frar.li te mineral is a tion ui e, a small quartz­
tourroaline vein in the grani te.

5.3. Strea!1} sediy;]erlt r;eoc'T.lemistry

Resampling \·ras concentra ted on anoTI18lies 10cnted in the
1969/70 field se8son (TAS 2-233). Sampling on a 200'
interval and subsequent geoloGical examination has de1ineated
and located the source of all the anornali'es except the high
values in silver recorded in the creel: draining 1,it.ReE1say
and the hie;h zinc va].ues recorded in the middle Ramsay
(anomaly RJ). Table J is a list of tbe anoma.lies and their
possible explanation.

Regional stream sediment sampling covered the aJ."eas not
prospected in the 1969/70 field season. Sample intervals
\~ere 200 1 , 500 I and 1,000 I dependinl~ on the stage reached
in prospecting.

Interval

200 t

500 t

1,0'00t

follo\~-up sampling
all 4;ributaries
ma.jor streams or rivers

All samples \Vere subsequently despatched to 1'laratah
for preparation and forvarded to either AI,lDEL or GEOEIN.
The results from the batches of samples sent to the t,~o

laboratories agreed \:ell for all elements (Cu, Ph, Zn,
'Ho, Sb, Sn, Ii, Nn) other than Ag and Bi in uhich all AliDELt s
results \Vere belo" 1 ppm and 10 ppm respectively and GEOLIN's
results varied from 0.1 - 1.6 ppm and 5 ppm to 30 p~n
respectively. This was no problem as no anomalies in these
elen'ents "ere realised.

5.3.1. Statistical Elemental summary

Histograms representing each element have adequately
delineated populations. This has been shoun more clearly

8/ by smoothing the •••••••.•.
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by smoo thing the hi stogram '''i th an ari tbmetical :freque nc y
curve. The disadvantage of' this method is that subtle
in.fle.xions cannot be seen. No statistical distinction
was made between different groups or successions.

The following elements have been analysed:

Copper

Two background populations are present intersecting
at a threshold of 40 ppm.

Zinc

A background population has a threshold value of'
260 ppm. Values above this have been regarded as
anomalous.

A background population has a threshold of' 100 ppm •
Values above this have been regarded as anomalous.

Ii!!
Two background populations appear separated a~ 40

ppm. The t",o background populations are not caused by
any particular geological factor. Values greater than
100 ppm may be anomalous.

Silver

No anomalies were recorded.

Bismuth

8.

•
Only one background population is represented. No

values can be regarded as anomalous.

Antimony

One background population indicates no anomalous values.

Nickel

Valu",s of' 120 ppm or mor", are regarded as anomalous.

Cobalt

Insufficient samples were analysed for
be realistically appraised statistically.
from 5 ppm to 80 ppm.

Tungsten

this element to
Values range

All results were below the detection limit of' 50 ppm.

Molybdenum

The values ranged from 0.5 ppm to 3 ppm within the
one background population. There were no anomalous va1Lues.
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Former study (1969/70 Field Season Report) has indic,d'ed
that the pH values in these creeks range :from 5.5 to (,.5.
These slightly acid conditions theoretically :favour high
Zn, Cu, and Ag mobility while Mo and Pb remain relatively
immobile. For Zn, Cu, and Ag values to be recorded in
a stream they would have to be essentially adsorbed into
manganese or :ferric oxide.

However, studies o:f the relationships between Zn and
Hn suggest that the t,~o elements are closely associated.

It has previously been thought that scavenging is not
a prevalent :feature in this area.

Geochemical Results

Analysis o:f the closely sampled 1969/70 anomalous areas
has rea:f:firmed the presence o:f elemental highs. The re­
sam~ling o:f the :former anomalies Rl and RJ which were high
in Ag and Zn respectively has also shown the areas as
being anomalous in Cu and Sn respectively.

Reanalysis o:f stream sediment results, originally sent
to the Australian Hineral Development Laboratories, by
Geochemica.l and Mineralogical Labora tories has veri.f'ied
the original low values. The inconsi"ltency in sampling is
:further substantiated by the presence of' two high zinc
value gOe.thite /,?ossans (0.J2~ Zn and 0.25% Zn) within the
resampled urea lRJ). The original sampling (1969/70)
on a 1,000' interval indicated a high zinc anomaly.' SUbse­
quent resampling returned very low Zn values.

Anomaly R5 was positioned more accurately a:fter resamp1ine. ,
The analyses rea:f:firmed highs in Pb and Zn in this area
(see Table J).

Reconnaissance sampling at a 500' interval has delineated
hitherto uru~nown anomalous areas (R6, R7. RIO). The anom­
alous creeks drain into the north Huskisson river (see TAS
2-28J). . Zn values blanket the three main tributaries with
values ranging from 240-420 ppm. Occasional associated
anomalous Cu and Ni values cannot be attributed to any
obvious outcrop of basic or ultrabasic rocks. The
anomalies coincide with an interbedded succession o:f fine
greywackes (tuf:f?) siltstones and mudstones which contain
no obvious mineralisation. It is important to note that
anomaly R7 covers similar rocks (see TAS 2-28J).

All anomalous samples have been sent to the Australian
Mineral Development Laboratories :for comprehensive spectro­
graphic scan :for elements including Co, Cd, V, Os, II', As,
Ge, Li, Sr, Y. Ti, and Hg.

5.J.4. Heavy Hineral Concentrate Analvses

The data were not available at the time o:f ,~iting.·

10/ 6. REFERENCES
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ROCK CIITP SAl\~PLES

Samo1e E 1 (' !":1 C .n t s
No. Co Ni V No r,Jn C1~""

Tn ... 2n ~ Bi As Sb
~ocl(__~_~~~

J_~ L.,

F 6008 100 80 X X ]d 200 300 700 X '" H3nganif'erous fcr:t'u(:~inous"7 _/0 ..
concroti0fl gos~3v.n?

F 6019 5 30 150 10 25 25 20 8 15 Pyritic g'"L'GY siltstone.

F 6021 60 30 50 4 70 65 rt..' 30 100 Exotic goethite .:;ossaD.. •.25,0

F 6022 120 100 10 6 15 50 • 32;6 35 20 Exotic Goethite gossan.

F 6026 <' 5 20 100 <3 5 15 55 5 <10 Fine grey brecciated
ar:::~:i.llito.

AR 0175 <5 '<3 110 1.0 '""5 25 <]_0 <1.0 10 Grey c;u2.rtzi to ";vi. t.ll PY::I~itic
quartz veining.

An 0177 <5 <:3 J30 65 5 30 <10 -<J.O -<10 Qu;,'\rtz vcininn; in metasilt-
stonGe

AR 0130 <5 <3 150 10 5 25 <J.O -<10 20 Qu.s:rtz ~}yritic veininG in
metaquartzite~

AR 0191+ 5 <::'3 680 15 15 j'O 20 <10 100 Quartz v3il-l.1..:1.g in blnclz
shD,le.

AR 0196 <5 <3 40 If.O "'0 20 <10 <:10 10 Q,uartz veining in c;rey
cF.l8r'tzi te.

A..'1 0139 0.28% 35 25 10 <10 -<10 Quartz tourmaline "'.reining
in grnn.ite.

~~._-_._----------

Elements W. Ag. Rb,
and Wand Ag in the

F6003

CSt Ba, Sr. Y, ~i were included in F6008
AR series analYSl.;; - si.r;ni:ficant resu1. ts

Ag 1 ppm
Ba 700 ppm
Ti 100 ppm

am.1ysis
arB::
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There is no present 8xpl<1u.8·t~:'on

f'or tl1.ese anomalies. They (."T'e in
stre<:uH8 d.rn:Lni,ng a S€C1Uence o:f
i,ntcrbec1c1ed f'ino crey1:Dckc,s, mud­
stones and sh21es.

Cu, Zn,
Hi

I Element II~lerncnt
I ~~2..c2.::>;1J.)~ ,1969/70_ I 1971/'Z? P..' A_-_o;!.._c:.r·:5~_i_G_n_"

I !{l Ag Cu Anon'!lous en may be derived from

I
, tuo r.lolf~rite dyl-::es 3,000' l1pst:t'eClElo

T'h0rc is no cX1jl2.nat-ton :for the

1 . ----L----J ~~:m~~;~:;'~_(}~; ~.~~~~ '-'f,corded in
1 1t2 Zn LZIi jA vor!' hii~'h lIn vnlue (:2. 2';~) co-
I . . ~ . t' th . 1 Co' 1
r---·---·--+------- --- ~~~~~~--:~.~-_.-~-~~~~~~~~~~-~~~*
'I' I{J Zn Sn ---lnw Zn recorded in the i.'rGvious

season is due to 8. goethite outcrop
i "hrithin tlle- ri,'·vcr, 1rL th OJ becJ.:::.r;'X'ound

I
I Zn conterlt~ The 2nomalous Sn

I

values arc prcbnblY dUG to the
high. Sn content 1-li thin hi2;~,Jly

mBt8sonatised ejolo':TIi tic corvd.oYIlor- F

[

I 115 --------t·,c~.,1::- Zn, __+a__t_e_s-:~~? t ups tro""" fr':.n~~_·jE_-' "-'_::"()_J:_"~~~'II
.. _ ~ Ph The tvo SQutllern!110st 2_.ao!T~nJ.ie.s O}~

this group enn be attrii.)·'Jlted 'i~o

black shales ~i.;i to. hi{j:h bacl<:~:::'()und l
j Pb and Zn values'\; 'I';le nortlH:~ri1.-

I most anomalies r:la.y be 1v.0 1;('",; 8.

I mallC~~\.1nC.'3e oxide, L~oeth:'Lte concrot­
ionary :C'ou..nd to bn ns[:~ocic'.. ~~el'::'~ ~,;j.th

! dolomi tes.. A l.'()cl~ ch::.~·.t ';;,.'l'lvLe

!
1, ~li. . +-------_+-:from thin area (i1\60()~3) >:!.d ,:a '-/.i,gtlbackground in Pb';~l'l(: Zr.•

._--------_._--._----_.-...-._-----
R6 '" R7

i
1-------+-----+-------+--- ---------------------- t
i H9 Sn l This .,!as not rO"8Tded as anonalc)us 1~
I I Sn in the ]_969/70 fieJ_d season. There! I is no GX1,.)lanation. :for its presencE. .. ',', I1 ------ ._••-_.

I
I R10! 'These 2.nomalios are frolt1 a creek ~"
i _-'I -'-I_"_fl:~_=_c no outcrop e,:ists. !
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