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Colin Sinclair - Geclogist Peko Mine

A Contribution to the Ceology of Peko Mine

and its Znvirons, Northern Territory

ABSTRACT -
it ot

Peko Mine exists within and above a porphyroidal belt of rocks

whose origin and relationship with the orebodies of Tennant Cresk

is obscure, The porphyroid exhibits a foliation which is
consistent with axial plane cleavage (1) and nét bedding { So ), and
textures observed are indicative of deformation while in an
unconsolidated state.  The presence and dewatering mecharism of pore
fluids i5 well demonstrated within and irmediately above the
porphyroidal rocks where dewatering was particularly prevalent when
the phyllosiciate particles were at some angle to the tedding.

Slaty cleavage is a prominant fabric element and its tectonic oriéin
is indicated by its mineralogical expression and close parailelism

to axial surfaces. The existence of deformed ocoids are impor tant

strain gauges and add to the evidence of deformation of the sediments

(e

an unconsolidated state. Zmphasis-is placed on early deformation

in
of the rochks with gravity glic ing and folding by fle AU”“] slip., The

~

non cylindrical fold system may have formed from a oxngle complex
deformation although the pregence o kink bands by rotation of S1

foliation suggests a second generation of deformation. An environment

th active dewatering associated vith Si

rich in pore fluids wi

magnetite and hematite in

3

defurmation and the presence of diagoencti

C)
(o]

the surrounding sediments could produce leaching and eventually

-

pipe-like bodies if a convective ore-genesis model is invoked.

INTRODUCTICH

" Observations made underground during routine mapping and logging of
drill core as a mine geologist at Peko mine extending over a period
of two years forms the basis of thie investigation. 03 poles to
bedding (So0), 35 poles o cieavage (5:) and 57 poles tc joints were
plotted on sterconets to aid structural interpretation. 20 thin
sections were cut by Geopelo technicians to test the dependency
rclat'onohlp hetueen cleavage, lineation and folding processes.

The complex geomeiry of the Peko ironstone body becamc apparent
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Diamcnd drilling to close off lode intersections proceeded to mid
1973 and it became apparent that the eérly structural appreciation
of Peko required re-appraisel. The ironstone geometry remained a
problem and to explain this a control was iooked for. Lack of a
distinctive marker bed hindered interpretation and the pervasive -
wisping of sediment below the ironstone body and above the
porphyroidal rocks created problems. Above the ironstone body

)
2

cigping is virtually absent and bedding (So) is well developed.
?ﬁthin the bedded sediments euvhedral magnetite and hematite is,

in places, well developed. Folding into a west plunging anticline

t1ith subsidiary folding was established with axial plane cleavage
deformatioﬁ dipping to the north at 75°, The dip and plunge of the
ironstone pipe above 600 R.L. hac geometry in agreement with
cleavage and fold axis plunge, whereas the ironstone below 600 B.L,

0 1300 R.L. resembled a saddle ( fig. 5 ) in close agreement with
the beduﬁ‘ although cross cutting.
The existence of a wisped or disturbed zone above the porphyroid secems
best explained in terms of pore fluids and denateriug of the

sediment pile.

VIOJo LITERATURE AND PRODUCTICH

- CGold was_discpvgraq]in 1935 by J. Kaczensky next to a leached
blue-black quartz hematite lode of dimensions 80ft. by 350ft.
The ﬁine bécéme known as Peko after his dog and was situated
seven miles south east of the Temnant Creek,townsh}p in an

. extensive aliuvial plain, A magnetometer survey conducted in
1936 revealed a najor magnetic anomaly with maX1mun value of
5,500 gammas., In 1950, a diamond drill hole intersected Q?ft.
of,vore averagine 7.'3% Cu and 13,3 duts Au, some 390f¢. below the
surface, aznd a copper orebody of_soﬁe‘significance'was founded

which has since produced 2,900,000 tonnes of ore averaging 4.2%
Cu and 3.5 g/t Au. 213,000 oz.- of gold and 1,300,000 oz. of

silver have beer produced ( June 1973}/
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The main contributors to previous literature on Pelro have been
Jvanal:y ®dirards, Zlliston, Hright and Whititle. Ivansk regardéd the
mineralization as lyingz in the northem limits of a west

plungin; anticline in an area of flattening pitch with brecciation
prior to mineralization. Flliston rersarded the deposit as an
erxampls of mineralization localized by a pre~cbnsolidation slurp
structure in the séuth limb of a west plunging syncline, with the
porpuayroid as a source rock, ‘hitile (1967) regarded ths
structural environment as a west plunging synclinal drag fold on
the northern limo of {ie main anticline to the south, with basic

intrusives as tne source,

CLOLOCTIC SHTTTING OF NIITERATISAVTION

The country rocks surrcundinz the Pelio lode consist of intercalated
shales, siltstonss, greywackes, and tuffaceons sandstones belonging
to the Carramen formation of the lower Proterozoic., Humerous rhythmic
sequances are exh’bited, containing all five intervals of Boumes
(1942) typical turbidite. sandstone,althoush the interval of
eurrent-ripple lanimaticn is nct well developed. Flame structures
ana othier Lode casts are vresent, iud chips veccur by erosion of

the underlying muddy beds and are commonly alizned parallel to each
other in vhe plane of cleavage. The most highly deformed portions
of the turbidile sequence in the Peko area would not be considered
a mélange or breccia du2 to laeck of exotic rock ypes. 2collerents
have been described clsewhere in the Tennant Creek area by 21liston
(19563). The sandstones contain illsorted angular ~Trains of

quartz, feldspar and rock frazmenits, the accessory minerals

include megnatiie, pyrite, chalcoprrite, sphere, zircom, apatite and

tovraaline. Shales rich in enhedralunmetite, hematite or martite

ccur in Peko mine althouszh are not as well deve

nematite shales described by other workers in the Tennant Creek
field, clithough may be of equal importance as a controlling media,
(Large 1972), ighly cleaved slates are formed in narrow zones

next to the ironstone lodes where shearing reached maximum intensity,

Cousidercd with the sandstone shale sequence arc the controversial
porphyroids (lliston et.als 1963). ¥orkers have regerded then
variously as alicred intrusives, retransported crystal tuffs

] o 3

reconstitoted mudflows or norphyritized sedimenis.
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S'LructLre and textures within the porpuyroids are discussed later,

The Peko ironstone lode is an epigenstic replacement deposit tapering
as a surface exposed pine above the 680ft. B,L. (fige 3)e Delow
the 680 ft, R.L. the ironstone forms a saddle tapoying downmards to
the north and south although extensions above the 980ft. R.L.

(fig. 5) occur with geometry similar to the main surface

reaching pipe. The northern and couthern limbs of the ironston?a
intersect the bedded sediments at shallow angles /figse 5 and 8)e
The 1ronstone posaesses a generel vertical zonation passing
downwards from a quartz maznetite envelope into a calorite and
ta...c r: ch magnetite, A lateral zonation was identified by Whittle

v (197?) who rofers to metasomatic changes providing evidence of the
action of heated, chemically active waters during mineralisations
The antheophyllite-talc zone of Whittle represented a stage of
chlorite alteration by hydrolytic solutions rich in magnesgia and
silica, Dolomite rich rocks occur in sections of the lode (figs 5)
particuvlarly the lower extremities, The continuation of the
mineralised zcone with deptn below the 1300ft. R.L. is manifest in
chloritic and wisped sediments which are veined and impregnated
with quartz, magnetite, chlorite and suvlphides, particularly

along Si.

-Thé emplacenent and deformation of the magnetite Tacilitated the
~ introduction of sulpuaca in the general order; pvv'.’rte,
arsenopyrites chalcopyrite, Dyrroct1 te, sp sphalerite end bigrsvbhinites
galena and wittichonite« Gold in the lower levals is
paragere'bicallyv cibsely related with chaleooyrite and bismuthinite,
although occurrences with pyvrnotite and maznetite have alss been
vnoted. The suliphides commonly entered the lode along closely
spaced parallel shears and obliique tensicn | fractures. The
suipnide mineralization can be subdivided into three Zones viz:
( (i) the oxidised zone ' |
(41)  +the zone of secondary enrichment and
(iii) +the hyposene zone.
The sequence of events involved in the mineralization of the Peko
lode can be identified as follows:iw '
(1) chloritisetion and silification
(2) erplacement of magnetite and quartz with associated
jasper, formed ahecad of the sulphides, moving upwards

into fold closures and alongz slaty cleavage dcfonnatlon Dai‘hg., ‘

ro



EQUAL AREA LOWER HEMISPHERE PLOT OF
35POLES TO SLATY CLEAVAGE
A Pole to axial plane

x Kink plane pole
FIG. 7
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EQUAL AREA LOWER HEM!ISPH’ERE PROJECTION |
T DIAG. 98 POLES TO BEDRDING. |

' Bedding girdie approximates a small circle

“indicating slightly conical foiding

FIG.8
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EQUAL AREA LOWER HEMISPHERE PROJECTION
57 POLES TO JOINT PLANES

- FIG.9
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(3) influx of early sulphides, pyrite and arsenopyrite

(4) introduction of chalcopyrite, bismuthinite, nyrrhotite
.and sphalerite along S: deformation structures

(5) gold and bismmuth accompanied the sulphur rich fluid and
were concentrated witih the most mobile fraction of this
fluid ' |

(6) introduction of galena

B:csolution bodies of chalecopyrite contained in

sphalerite in association with chalcopyrite Ifrom which

sphalerite may have exsolved indicates together with

nyrriotite a tenperature of the order 500°C, (Zdwards 19557,

Edwards suggested a range of temperature durin; ore
- (8] O oy .

deposition Letween 300" - 350°C, #lliston (1965)

regards concentric collofomm and spherical textures as

indicative of low temperature deposition,

(1) Cleavage (Sy)
The various structural elements observed in Pelo fall into the

main ;roups:- v

So  bedding -~ litholegical layering

Sy claty clcavage foliation

Ly mineral lineation conbained in S

Fy firct folde A
Sa.  kink bands

or  aadinum principal stress
(211 bearings magnetic)
The cleavage is a function of penetrative platy mineral orientation

varying in intensity and visibility from papur thin partings in
the chloritic scdiments to a subtle planar fabric trending across
bedding contacts. Thin sections sbow cleavaze is made up of
sericite and chlorite flakes, oblique to bedding in many sedlienise
Cleavagze in the porphyroids and ooids wraps around the feldspar
(figse 10 and 11) external demains of distinctive mineralogy and
texture are developed in the irmediate vicinity of porphyrovlsstsS.
They post date the development of porphyroblasts and are elongated
in the planc oi schistocity (slaty cleaveze) of the enclosing
natrix, Their srowth is controlled by late tension acting parallel

to schistocity,
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The ©eils have been filled by quartz deposited from solution in

the pressure relief shadows which

b 4.

nave growm in the direction of
tectonic elongation as tiwe rock wes deformed. - The interface
betwcen rigyid particle and ductile matrix is a sharp discontinuity
in material properties, Quartz always tries to grow aormal to the

face of the rigid particles (fig. 10).

35 poles to cleavage (fig. 7) were plotted from observations made
fron évery opening within the wmine, The pbin‘b naxima can be seen-
to define & planc striking S. 82%(262°) with a steep dip to the
north of ‘.75'0c This plane is consistent throughout the mine in
differing fabric types (shales, sandstones, wisperd sediment,

9,

chloritic sediment and porphyroid) and bears symmetric relationship
to the axial planc of the folds (fiy. 12). The cleavage may he
referred to as slaty cleavage. Slaty cleavage is a penetrative
surrace normal to the maximwn finite compressive strein direction
{Ramsey 1947)s It is therefor avparent that the folds and cleavaze
were formed in response to thic same siress system with axial plane
schistocity normal to the coimression approximatinz 2B of the
strain elipsoid. Tamning symmetric and close to the axial pleane
nay be present slthough has only beern identified in drill core and

mst we of questioned valuc,

The metanorphic zrade is lower greensciist facies develcped
\ ’ 0 - .
between 300 - L00°C and pressures upward of 4000 bars (Turner and

Verhoogen 194G)Y,

Slaty cleavage is a prominant fabric element of the Sformation and
its tectonic origin is indicated by its wineralogi.cal expression
ard its close paralislism to axial surfaces. “he presence of
porphyroid and clastic dykes and the deformation -of ooids

parallel to the slatyr cleavage is evidence ol an tnconsolidated
stote daring first Jeformation of the sediments. In view of the
pressure shadows and the discussion above, the various structural
fostures suggest difforont degrees of mobility during deformation,
Spry's (1963) statement that cleavage occurred in consolidated
sediments in the "harderocl" states is not in agreement with the
observed facts in Peko, and 31liston's (1973 C12) observation thab
cleavage in mudflows and rheopelites is cenerally parallel to the

bedding,; docs not receive support, The cleavaze exawined in openings

~and-drill core had morked foliation parallel to Sy and not So,
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(ii) Folding (F¢)

‘Folding in the Peko area wos examined from the onset with ideas.

consistent with the gerneral philosophy of structoral analyéis and
it is opperent thot the folded S- surface was Linematicelly active.
Abundant slikensices (fig. 13) on bedding surfaces indicated that
slip betwcen beds wes an important deformational wechanism. The
presence of two sets of differently oriented slickensides on the
main nort: lixb and south limb suvgzest a plunge during deformation

o

O nerl (o ‘ N S .
of 31%2:290% (fig. 17)s The pessession of plenar limbs (fig. 5)

witl norrovw ws and abundant slickensides is consisitent with

flexural slip Folds (Faill 1973) @dewe88p, Characteristic of

svors deforsed by flexural slip buckling (Turner and Weiss 1963)

=

&)

re occasional disharmonic or crumpled folds (localized décollement
is not uncormon) in the less competent finely lominated loyers
between flexed layers. OSimilarity of ceometry belween the
obssrved fold aves ( fige 1L) axial plone (fige 12) end
cleavoge (fiz. 7) indicate a zenetic relation, The presence of
axicl-plane foliaticn {5:) Hrecludes sixple flexural-slip
folding (Turner and Weiss 1963) however, as the sole eckanism,
and ‘the

()

olds werc probably located Tirst by flexural slip on 5o,

2]

ond the folded surface remained kinewotically active dvring later

o

developient of Sy

The lower hewisphere plot of 98 poles to bedding fabrie planes
(So) {fiz, 8) show o general axial trend plunging to the eesv
consistent with hinre observations, and selected domains from
10 level, the respective axes of which were defined using 3
diagrans (sce iz, 1L). . The bedding girdle dofined in
fire O approwimates a small circle indicatins slightly conical
foldins (J.Ce Moorec 1973)s In many geologic bodies plane non

o

cylindrical Iold sysioms may have Toried in a sin;le complex

1

deformation nsvally composed of “ndividval folds of canoe or basin

shane (Lorge 1973) (Peko L30 ReL. Tigs, lha and 1), fThe comonest

cause of non cylindrical systems is the obligue superposition of a

second zencration of folds on an earlicr system as a result of

repcated defowmation, ths existence of which is conclusively

denonsiraied by kinking of Sy deformation (fire 1€)
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Both the half wave length and arplitude of the large fold and
sccond ordeyr contruous winor rolds cre difficult to wsosure
becauso moarker beds are rolatiiroly lacking, although estimates of
6007te, 80ft. and 350ft., 50ft., appear to be of the correct ‘
megnitude, J.C. loore cxamining trench deposits of S.le fLlocke
indicated that large folds are often directly proportionsl to vthe
sand:shale ratio and the thiclmess of beds., This may have dircct
application to the Peko environment where thicknesses of over

Li0tt. of coarsc sreywacke have been ldentificd,

Tt is unlikely that deformation is the result of plastic flew at
high temperaturc amd pressure and it -is ovident that folding
occurred wiile the sedifnents were saxrilithificed and retained a
significant emount of pore water, although later deformation in
the well-lithified state is demonstrated by kinking of 5) fabric.
The style of folding discussed is consistert with, altiaough not
diagnostic of gravity gliding. Surface sluping and gravity
phenomena are axpectsd on steep slopes covered with poorly
consolidated sediments, Chaotic slump debosibs occur in the
Tennant Creok area (31liston 1963) and numerous cases of
sedimontary defowaation dus to slumping have been docuricnted
fron slope rice and trench provinces {Ross aud Shor 1965)

(Von Henne 1972), Although the environment of folding, responée
of %he rock sequence, #nd tectonic interpretation will be discussed
later, emphés:‘z.s must be placed on early deformation of the rocks
with gravity gliding, folding by flexural slip, acconpanied by
developrent of slaty cleavage parallel and sub-parallel to the

axial plancs.

(1i1) Qoids

F1liptical or eyc-ghapad dodies wp to 3" long occur locally in
the sedirentary sequence and sre well exposed oa tue Mo 5 level
(680 1.L.)es Bedding (So) in the sample locality is inconsplcuous
although within 50ft, bedding sirikes 2580 cend ding 10° to the noriii
The ooids may be regorded as deformed dimensional wmerkers
indicating bulk elonzation along the fold axis and in the axial
plane normal to the fold axis and bulk shortening nornal to the
axial plane (#ize 18)s The coids in hand specimen consist of
whitish calcite in a grey/mreen mabrix, they occasionally are in
contact and iupinge, some (usnally the smaller on:s) have smooth
circular outlincs although most are del ormed wita 5t foliation

wranping around the ooids rather than penetratinge



“« 9 -

:j%kuy'cores have angular sediment interclastsacting as nuclei which

hove not svffered rotation by S) . The outward boundary against

the matrix is sharp with colour changes giving a concretionary

appearance,

In thin scction (fig. 2la) the ooid boundaries are irregular
agoinst a chlorite sericite metrix containing rounded graing of
quartz and chert. The ooids are relatively undeformed and contain

nartz, chert; sericlio, zircon and shard-like textures,
3 3

A localized basin or depression is envisaged with the initial
sedinent being a carbonate rich mudstone, Winnowin: counld ‘
produce concentration with nucleation and growth around trensported
and redeposited fragments of penecontenpofaneous sediment _ t
interclasts, The existonce of curved spicule shard-like textures\

within the coids (fig. 21a) hes been previously noted by Jephecot

(1971) and require some explanation. The existence of shard-lile

tertures in carvonate rich rociis has been obscrved b

7 Hatch and
Rastall (1965} due to velume change during crystallisation to
produce diagenetic cracks extending vertically, horizontally and
diagonally turough the limestone, Dimroth and Chaovel (1973)

icentificd shards in the Sokoman formation of Quebec and ibplied no

genebic connotation although referred to formation by coupaction

‘or accormiodation of ‘interclasts to an extreme dezree, The

Peko shard-like textures do not reserble those of the Sokoman »
tormation and thelr syrmetry more closely resembles volcanic shards,
Their existence could be tenuously explained by preservation in a
gel-like globule which during deformation was capable of elongation
in a pléne normal to the maximw strain but did not suffer complete

pencirative deformation by Sy,

The existence of deformed ooids, are irportant strain,gauges in
meaningful determination of total strain and is an important

parametre in deformation of sediments in the unconsolidated state,

(iv) Kins Sands (5,)

Kink bands are deformation bands of wesoscopic scale (fig, 16)
oceurring as narrow zoncs within whici the Sy foliation has heen
rotatede Their develepment in Peko involves flexural slip with
shear failure although cataclasis along the foliation is not marked
(fige 21b).
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The ‘use of kink bands as a tool in structural interpretation is in

" the early stege of development and papers uithin the last ten years

deal mostly with laboratory experimentation rather than direct

ficld application. Frow exanination of kink band plane to foliation, -

ad Wdnk band plane to stress relationships, certain facts emerge.
The plunre of the inferred second generation ¢ axis is near
vertical owins to'the shellow dip of the kink band planes (Kleist )
and sccondly thc presence of & sinzle sct,and al:sence of a
conjuzate set of kink band planes, is indicative of coupression

at 25° and 15° to the folistion (Turner and *fiess 1963), It

was noted by ileist thab the maximum principal stress axis

derived fron kink bands may only reflect a lccal stress condition,
however, the mngular relationship beiween kink band planes and
slaty cleavage identificd by Goulevitch ot Harvege bears close
sitlarity with thet at Peko and could :i.ndicélte a regional stress

condition » The planarity of tho ¥ink band planes, although

exmpned dn small domain, are thought to indicate the planes to be

the youngest gtructural =lement present at Peko.

(v) Joints
SO

157 subparallel planar fractures were ghatistically exauined from

localities scavtered throughout the Peko doncin. Somc were open
wvhercas others vere cerented with £illings of quartz or calcite .
Joints formed by brittle ropbure and are often related to flow
structures reflecting response to residual_str’esses yemaining in
the tectonite after flow ceascd. loles Yo jeints were plotted
on cjual-area nels (fig, 9) cnd possiile relationships between
joint oricntation and wineralization were exmrined., Three
fardlies or rican joint dircctions were scen %o occur, one famdly
around #e3L°E. strilke and 75%17,5, dip, another 5% strike and
80“E dip, and o third 907 strile and 35 dip. The throe sets
when plotted did not form a gmnll trianzle of intersectlon
sugzosting that they did not form in the some stress systems The
1uall circle defined is not in agrecment with vhe bedding circle
and the Joint pl@nes do not appear to bear & sbrons relationship
to the fold psattorn although longitudinal joints end stecp cross
jointe on thc fold 1irios were observed., The plunge 580 -3 302O

o)

- O a g i b
and dip 66~ - 360° oi tihe jronstone, where well cdefined hetween
ac V

the surface and 700" R.L., do not appedxr t0 bear.a stron

geometric relationship with Jjoint planes at Potoe

L34
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(vi) Taults

Exarinabion of the Hain Peko Fault {a shected fault or shear sono),
the 117 fault, and other faults of smaller magnitude define two

o U] B . , O . ,
ets striking 350" snd 0207 and dipping 807 respectively to the

%]

ra

- : . . . o . 0
1.0, ond S.W. Observed siickensides vary from 5 to 22 from the

ot

horizontal with dextral tear on the seb. siriking Uel. and sinistral
tear woverent on the N3, set (fig. 19). The favlts are steep and
fom two'sots closely cox-respond.infg to the tiro plones of maximum
sheor, The fault sets are symmebtrical with respsct to the axes of
the related rold-systoem and apnear to have resulted from the samé-
act of compression, Vthelr moveuent is postemincralization and
therefor cannot be. considered es condrols for mineralization in
Poko, although movement appcars to have caused some seccindary

mobilisation.

PORFHYROID

‘The prophrreidal rocks of Tennant Creelk have been exemined in

consideratle detail b Elliston (1963)e Some cormmit is:roguired
of +the texburres observed it the perbhyroild fron 'émnples cbtained
froo operings and drill core at Peko., In band specinen the porphyroid
exhibits o foliation which is comsistent with & axial plane
cleavase ond not So. In thin secilon an iron stained serictic
‘mabriz can e scen to flow 3.r<>m1d.,13heatlocfy3'ba of feldspar,quarty,
(fig. 2'10) aud possible rock fraguents. The guartz crystals ave
botli cuhedral and rounded with sowe displaying énﬁsay’men-bs

(fig. 21d) and others warked secondary growbth (fig. 21c).

The crystals are usually &lngle,;in opticel continuity with strain
extinction, cnd predote the schistocity of tie rock (Fonder

: 1963). The feldspars ronge Prom rdicrocline to olbite are somotiros

erbayed and exhibit occasional bent lamallae (Tig. 21b), They predate

L TR

schistocity. Orystals are sincle in optical continuity with small
inclusions., Zircon is present as detritel rowded grains. Pyrite
predates schistocity and chalcopyrite follows shears { fig. 21c)
which wrap osround the quartz ci:;rs’oals. Intense ‘urecciatioﬁ,
crushing, pull-agpart, and cataclastic features are not well
developeds Spirsl chains were not observed, alihough tails of

miecn were present,
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‘The foliation of the rock is daue to axial plane cleavage,

" however, the ubiquitous development of intrusive dykes both on the
small scale ond large scale along Sp of the overlying sediments

is cbn’sisten'b with deformation in the soft stoge and not when the
rock was hard and lithified (Spry 1963). The presence of tonsue
like projections along Sy, isolcted clumps of porphyroid parallel
with cleavoze and close to the source bed, and concentrations of
insoluble materials trailing out of the porphyroid beds acconpanied
by isolated porphyreid grains (fig.22) is in congruence with ean
unconselidated state (Alterman 1973). The existence of a less
compactable wore ‘_oenneable rock as a reservoir for fluids is
demonstrated. nat dewaterinz or escape of pore water occurred
when the phyllosilicate porticles were ot some angle to the

- bedding caused by rotation away Ifrom parallelism with the strata
is in evidence, The intrusion of dylies or tonzues of porphyroid
werc provably facilitvoted by hizh pore fluid nressures which had
prevented nornal corpaction of the pon_ahyrov’“l rocks. The textural
‘obgervations wade in the porphyroidal rocks is best ej:pln“i ned if
dewatering coincident with Sy slaty cleavage is envisaged, The
presence of tails, and lack of intense defomabion during folding,
can L2 explained if strain in the porphyroidal beds was sbsorbed
by fluids,leaving them relatively uncorpacted with little
dntersranular stress.he occurrence of volcanic rocks in the:

" Tennant Crock field have been identified by Fander (1963),

Wnite (1963), Spry (1963) and Large (1771). This data and
ar,guronbs svpoortma: and disagreeing with this conclusion are
presented in detail elsewhere and will not be reoeated here, The

presence of c.u,thirfehic alumino-silicate nﬁ_nerals have been supported ,{

by Surden ond Parker (1972) who identificd tuifaccous rocks as a ;;
highly reactive anit where reactions with waters produced i

authigenic minerals including potassiun feldspar, That the
porp‘r::;rroicb.l rocks represent a volcanic evnisode, predominantly
pyroclastic is in agreement with the observed facts although

authigenic wineral growth in this environment is not precluded,

ENVIROMIENI AYD MECHANISI OF DEFORVATION

he various structural fectures described suggest Aifferent
degrecs of wobility during deforaation. The close genetic
relationship between pore fluids, slaty cleavage, folding, and

1

mincralisation is evident.
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Some corrollary can be suggested in terms of dewatering from a

coupacting sedinent pile of the \L.r’ombom., “Formation of

" Pennsylvania (Alterwman 1973) and deformation of Cretaccous trench

deposits of Alaska (Hoore 1973).

It %s apparent that dewatering of the sediment pile occurred most
prominantly where phyllosilicate particles arc at sone angle to the
bedding (figa.2 and 5). The pelites which were dewatered early in
the process of cleavare formation took p the sirain by volume
decreasé with rotation, and where tue slaty clcavage parallels

beading (fiz. 5) pore flnids cammol escape across ths interface.

Once clay narticles deparbed from parallelism with the strata

n

avenies of cscope  of pore flulds wecaie avaiisble parallel with
the 2ligment of the clays. The escaping nore water carried

with it clays, porpuyroid,and insolubles to produce wisped

lobatc and pinched textures end tongue like projections (figs. 23a o

As deformation continued a fold style wos producod in the
turbidites and pelites which can ve related to slurping or
gravity sliding in view of the basal décollemmts recorded
olscwiere in the Termant Creek area(Zlliston 1952). The strain
that produced flattening and elongubicn ouvside the porphyroid was
absorbed by the pore flunids in the porpuyroid 'to produce a

weaker tectonic fohric esphasised uy dewatering paths. The

_fold forn was therefor dependent on lithology and the related

strencth of the rocks which varied with porocity and nermeability,
Detormation des ignated 82 is neithor prominant or penetrative and
the ey to reccpnition is the deformation of the pre-existing 5
slatxr cleavage into Kink bands, 82 occurred when the rocks were
in o lithified state as demonstrated by the sharp liinking of the
slate. |

The nosition of ironstone pipes stratigraphically lower than the
porphyroid scquence (Warrego, Colden Forty, ieu Comet) procludas the
porphyrcid os the sole source of mincraliszing solutions, Tae dip

and plun~e of the ironstones su.nent a close relationship with

cleavoge and folding, the prescnce and moverent of porc fluids

“have heon docuumented in the discussion above, Thel the leaching

“and subsequ—cﬂ'b deposition of metals by the same pore Iluids is

also a possivility and the dynamics have been discussed by Henley
r \ = o v noon I S A ) 2
(1973} Tn Ltorms of the dynawdes of iluid flow in permeable

nedia llenley ouwtlined = ccnvective ore-geuesis wmodel wnich could

produce pipe=iike vodies.
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The fluid source is the

~ 1k

sround water, the metal sonrce is dispersed

trace elements in the aquifer and tqb neabt souvrce covld e high

local -eothermal radienls, not ne¢

gsarily intrusions., With

vigorousness uf the cenvection (Ql Royleizh numbers) Zhe

huoyancy-driven flow has the form of o je%, as the metalliferous

beine passes tﬁrou»h

eventvally 1ntnrbocb

denosition of metals ox

'~
»\3

solubil

Tennont Creck field and the pipe-~

the jet and is subscquently cooled it

ity curve resulting in

sulphides, Sase metal zonation in the

1ike bodics can be accounted for

by this nethod. The porphyvoid world allew the flow of solutions

which conld raguld in
powphiyrodid 1t Sclf
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