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RECORDS 1952/12,

The writer spent four days in 1949 in the
Adgminaby-Kiandra Area with J. Glover mepping the country aorthe
north-saat of the present Tuanel Lines. In 1951 a fortnight mors
was spent on the Tunnel Lines themselves by the writer under the
guidance of seunior geologist D.C. Moye snd geologists K. Sharp and
Cs Wood, who provided a large amount of information not yet
available in written form. :

Further fundsmental iluformation i8 given on &

map (1 mile %o 1 ineh) for the area compiled by D.C. Noye from
vaninu& sources (mainly mapping by geologists of the New 3South
Wales Gsological Survey, the Suresu of Hineral Resourcves, and the
Snowy Hountains E&ﬂrawﬁlqatrie Authority) emd in the rgport of
Celes Adamaon (1951) with a map (1 mile to 1 inech), and appendices
by H.FP. Whitworth (getzelugy) and H.O0., Fletcher naﬂ K. Sherrard
(palasontology). report of R.W. Fairbridge et. al. (1951)
bas also been used,

- @ F ’ 3 2 ) . 4
Blite B 1. ¥ Statoment *3¢ E 1€ aas Of tNe SediLMeRLARY s X8 D E De

- T k7 4: ¢ £
B Ll ERLE 2 - E N BYES 3 ¥ i1 £
i SERYS SR N X5 35 3 & 8L 4 PAN B RKSA 3 FAARE 54 B0 K &

All sedimeats in the Tunnels Aprea are Ordovieian,
and in the case of the Tumul Fond Beds an evon older age ie
gﬁ:ﬁibxa. The abasence of Hilurian is evident from the following

33 O

1., The only fossils koown in the area arse Urdovician; o
Silupian foseils are recorded.

2+ DBo rocks comparable in lithology with the Silurian of
NeBeWs and the A.C.T. are present.

3¢ The nearest Siluprisan is found at Rock Flat Creek at
Cooma, It consista of limeatone lenses in cslcareous
shales, tuffaceovus sediments, and acid wolcanics, which
represent a very consistent pictuwre. Nothing comparable
exists in the ares of the Tunnel Lines or west of Cooma.

Nunerous graptolite locelities in the area of the
~ Maminaby Beds sre mapped by C.L. Adamson (1951) and, sccording to
Fletcher and Sherrard, they delivered &aatan&an faunsas, ﬁeﬁh th&
gones of the Kastonian, zone Ko. 1l with Climacograptus wi *
and zone No, 12 with'Digranopraptus clincani | F D, hisns
Vietorian terms), are present, .in addition the present writer and
DeCe Moye collgeted at ﬁambnoﬁk Grnek, in & chiastolite~bearing
hluak ahRXe, Pleurog ap inegris Jjust aBove the fauna of zmone 12,
AEQEERRLS L TYIT t-c ndex for zone 13, the lowermost zone
ot : “‘ﬁra Eexinﬂian neéimants are present but not
yet aneatignteé. The presence of Plgurograptus at Wambrook Creek
has been previously observed by Lauerea in i'ewntvlﬁiu‘

Therefore by dipect fossil evidenee the youngsst
rogks in the aerea, a part of the Adaminaby Beds, are Upper Upper
Urdovieian
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(Bolindisn) and Middle Upper Ordovieisa (Eastonian). Of course
inliers of older rocks are posaible, e.g. in the case of the Bald
Mountsin Cresk and Big Tolbar Creek a8 explained below.

The black shgle east of Tumut Pond is a member
within the Kigndra Beds, which consist of banded cherte, tuffs,
tuffaceous sediments, and andesitle flows. A number at ﬂaaailn
ogcur in this black shele. Besides rare outracods and fragments
of small brachipods several graptolites were collected. The
aiﬁZagraﬁﬁiﬁ: are gaﬁéwtil pseacrved but tﬁgy nay :apr;aont
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 OF aaz \ana «&a tﬂbarnian (Lower Upper Ordovie
Yictorian Ordovician sgale. The hlaak shale at Tnmu& Pond does
not, of course, cover the both zoness But above the black shale
meiwber a5 well a8 bslow it sediments of cousiderable thickness
pogur, indicating -~

1+ that the Gisbornisn sedimentation passed .on without
' breaks,

2. . that the Kiandra Beds below the black shale may oover
several 0lder graptolite gones,

3+ that between the Adaminaby Beds (restrietediBolindian

~ snd Zastonian) and the Xiandra Beds there is not mueh
str&tigrazhiaal space left for another rock unit as
large as the Tumut Pond Beds or the Bolteon Greywackes,
and finally

hs that the Ademinaby Beds snd Kiendra Beds represent nesrly
the complete Upper Ordovieian with the base of Kiandrs
Beda peasching into the Middle Ordovieians

Of ecourse the state of preservation of ths grap-
tolites in the black shale at Tumut rond is very imperfect., Better

material will garhava ahaagn the giﬁtﬂru above in favour of the
' ; s which is the top

sone of Middle GFAcuiotan Rt in thi s aase point 3 above
concerning the “"stratigraphic space” will not be affected much
and the argument will still hold.

The ternm Tampqraaaa Chert has been used by
Fairbridge (1951) for rocks on the Temperance Creek and Spur and
the surrounding area. It seems t0 be a part o the Kiandra Beds,
gontaining s prominent amount of tuffe, cherts and andesitic flows.
Loose on the surface the writer and C. Wood observed bite of black
shale most probably originating from a covered aaﬁarap. A mile \
and & half west from the ?am’etuuee Spur is the belt of Blaok shale

with Dicellograptuas aavatiaatua iunsis on the atner bank of
the Tumut Biver. It seems that dmptrnnca Porm.belongs teo

the Kiandre Sequence as & more or less distinet stratigrephie
member of it, Most probably the next higher unit, the Nine Mile
8hale (Fairbridge, 1951), contains the black shales with graptol-
ites at the Tumut River, which is another unit within the Kiaadra

Beds,
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Bolton's Greywgcke Fgirbridge 1951.

The Belton's Oreywscke 18 a rock unit, s formation,
distinet from the Kiandra Beds, and of a considerabie thickness. The
thicknees of 10,000 feet estimated by Fairbridge is exaggerated,
becruse - the foemction ie¢ closely folded and contorted, But
nevertheiese the depositional thickness is several thoussnd fest.

Lithologically two parts, ean be recognized. The lower pertion .
- in the east, slong Mulligan'a Creek, with slumped cherts, slates and
guartzites, and perhaps with a thin siliocified and slumped limaestons
bend, and in N.¥W., {Bolton's Trig. Bolton's Hut) o more or less -
uniform, rhythmic sequencs of grey quartszites snd dark slates, :
ghe zlumping is dsveloped here t0 2 lesser dsgree than at Mulligen's

g of 151 9 : : '

| Fossils have not yet beend recorded in the Bolton
Fomnation. Acoording to Pairbridge the Bolton Formation is overlain
by the Temperance chert, of course the Bolton Formation canunot ba
placed highsr because of its great thickness and bevavse, ae pointed
oot above, the stratigraphic Epace of tihe Upper Ordovician is filled up
completely by the Admminaby and Kiandra Beds., But the contact of
the Bolton Formation sgaingt the younger Temperance Form, is not woll
ex?oaeé but is obacured by ths monzonite intrusionss S0 this _
relationship cannot be exemined along the Tunnel Line itself.

The two followiné extrome altemativesmay be
“taken into consideration. , ' '

1. The dark colour of the Bolton Formation is caused by a great
amount of dark minerals, perhsps of tuffaceous charascter,.
The uppar part of the Bolton Formation may therefore inter-
finger with the lower part of the Kiasndre Beds in the west,
where andesitic velcanic activity ie very pronoutced, A
chenge in 1ithology of this kind ia reasonable and possible
in relatively short dilstances across the sedimentation basin,
as 1% is develyped in the present case. ' :

2+ The dark colour of the Bolton sediments is not ef adirect
volcanic origing but the minerals are introduced in a normal
courss ol erosion frem preo-existing rogka. The dominant
current bedding rhythmic sedimentation, dominsnt clastic
character end widely distributed slumping, iundicate, perhaps,
contemporanecus orogenic sctivity. Tectonically, the Bolton
Formation has been affected more than once, having not leaa
than two ilodependent aystems of cleavage besides the fissility
of bedding. In this sense the Bolton FPormation is related
t0 the Tamut Pond Beds, which the writer regarde as ths oldest
sedimsnts in the Grea. Theprsfore it msy be possible thst the
Upper Tumot Pond Beds pass into the base of the Bolion Formation.

- Of courss, no guantitiative meassurements of the
geenetry of the Boltoun rocks are available and this alternative, as
well as the first one, merely illustrate the problems involved without
giviog a final anawer. Gsvertheless the Bolton Formstion sccording
- t0 available observaiions hes to be ploced bhelow the Kiandra Beds.

The Pumut Pond Beds conoist of two subdivisions.
At Tumut Pond iteelf there is a rhythmic sequence of iight-coloured
sandstones with greenish highly fissile mmooth and soft shales.
Tuffaceeus sandstones and thin concordant porphyry iayers are present,
In a northerly direction from underneath this upper rhythmic section
emerges at a low angle a shale with occasional sandstone beds - tha
lower part of the T umut Pond Beddv A certain low-grade regional
metamorphiss seems to be developsed. Extensive outcrops of it exisis
at "Kings Cross", in the cuttings of the roa¢ to Tumut Pond, and
on the castern s8lopes af the spur towarde the Clear Cresk. The rock
is a green, soft, smooth fissile shsle, with a phyliitic coryrugation,
the intensity of which iswrisble but seams to increase to the north,
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Fossils have not yet been found in the Tumut Pond

Bedu, The upper sod the lower sub-divisions of the *umut Yond Beds
are conformable, and the lower part passes into the ngyu« by a
. graduml increase in the number of sandetone layers. The tectonic

geomatry of both paris is also uaiforms A general northerly

sirike prevails. The dip is varisble, especially at Tumut Pond
itaselfy; where the unit is closely folded, rolde are overturned in
several piaces, and minor strike~thrusts ocowr, A jointing is
developed produsing e rhowbic, nearly rectangular structure. The
longer disgonal of the Jointing sngles coincides with a vertical
plane across the strike, which is also the axial plane of the
phyllitic sorrugation. Besides the muin oleavage (N-8), which may
coineide with the stratification, not less then thres other direct-
ione of eleavage exist, In Gome¢ plasce a dense lineation ie developsd
onithe bedding plenss (op maln flesility g&m«ﬁ) ebliguely cutting
all other directions. A swerm of parallel winor quertz veins -nd
slickensides parallel to the @trike sre a further complieation.

of the situation. :

Evidently the *umut Pond Beds bemr the marks of
Several suceessive tectonic stremees. The Tunut Pond Beds are
confined to the area between Tunut Pond and Kiandra, forming
perhagps. in D.C. Meye's opinien, & horst, Because of their great
thickness the Tumut FPond Beds cannot be plazed iphkhe ssction
already Giscussed. Obviocusly the Tumut Pond Beds repressent the
oldeat rock unit in the area.

The seguence econsists of micaceous dark greenish
haprd fissile shales, dark green banded mudatones, and hard sandstones
in & rhythmic order. The thiekness is relatively great, perheps
gome thousand feeb. . '

The rogks ere fossilifercus, At the Portal Hite
on thetrack to Drill 8ite Xo. 3, in & banded mudstons, numerous mmill
(up to 2 mms in dismeter) distorted bodies ccour. The shell is
preserved as a yellow earthy capsule filled up with the rogk
matrixe. They represent, pérhaps, ostracods of an unknown relation-
ship. On Big Tolbar Creek, one mile below the Portsl Site, in &
fissile. shale three different worm tracks were ¢ovliegted, whieh seem
to form an assemblege of stratigraphic value. But similar tracks
are not yet described from elsewhers, and therefore they cannet at
present b exploited for pge determination. But ths sesemblage
of those tracks pepresenting three different types has a stratigraphie
velue when occurring together. Therefors at the end of this report
they ere deseribed and illustprpted.

Lithologically the rocks pt the Portel are
comparable witzyay%s of the Bolton Formation., Of course the Bolton
rocks contain Sore dark mineorsle snd ure megemorphosed, whereas at the
Bald Mountain Cresk Poptal tholletemopphiam is ﬁﬁglﬁﬂihiﬂ (emall
aureoles at s dyke)., Cemparable rocke oceur also far to the north,
at the base of Bleck Mountegin in Canberre

Ho direct age determination of ithe Bald Mountain
Portal beds is ppesible, and the depositional relationship with the
Adamineby Beds i1W/known ae welly It seems to be an inlier of older
rocks within the Uppsr Ordovician areas
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& gonaiderable part of the Adsminaby Beds belong
definitely %o the Upper Opdovieimn, Humercous lovalities of black
shales of ¥iddle Upper Ordoviclian (Eastonian, age are present ia the
area. Their thickness is of the order of 300-400 fest. With the same
lithology Zastonian oecurs in a wide area to the north(west of the
Murrumbidgee, near Canberrm)s It sesms that Eastonian black shales
formed & continuous blanket iu the area. Upper Upper @rdovieian
(Bolindian) is present als¢ (e.g. Wambrook Creek), but its litholegy,
thickness, and distribution, sre unknown. Xosi probably its thickness
will net exceed the thickness of the Eashonian,
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Lower Upper Ordovician (Gisbornien) fossiles are
dnknown in the Adaminaby~Cooma aresy perhaps because they are not
80 glosely coanected with black shales and therefore not ¢ asy to
discovers But the toital thickness of the Adaminaby Beds is
definitely much larger than the thickness of EHastoulsn asnd Bolindian
together, which means that Glisborninep and, perhaps, Middle
Urdovician is also pressnt in the area. Iin the west they are
represented by the Kisndra Deds, distinguished by the andesitie
volesnics and acoompgnying cherts. Lt seems that, moving easst, and
sco08s the sedimentation basin, the accentuated volcanlie Kisndra
belt passes into a more “nopmal” development of sediments, whieh
cannot be discriminated well enough by lithological criteria.
The sawe, of course, ias possible for the Bolton Fommation. o
conclude, although all fossils collected so far im Sde Adsminaby-
Kimmo area belong to & single, kLastonian black-shale horizon it
does not necessarily mean that the age of all rock wanits in the
area is confined to the Upper Grdovieian.

The present writer has not enough kuowledge of
- the Victorisn Grdovician $0 produce g correlation in that direction.
But it seems that the development of the Urdovieian iun the Alps
is different from Vietoria. The Middle Opdovieian in Vietoris
is highly fossiliferous, whepreas in the Alps no fossils below the
black shale of Tumut rfond have yet been recoxied. But the
Opdovician rocks extend north from the Snowy Kountaing continuously
a8 a distinet depositional and struveitural belt for e great distance,
a8 far as Canberray and beyond. The assguenge in Canbarrs has been
studled by the writer, and some beds can be dated by the graptolites.

In the previcus paragraph (The Meaning of “Adam-
ineby Beda®) it has been puinted out that in the direetion acrovsy the
depoaitional basin over a pelstively short distence the lithological
aspect may change considerably producing an uncerteinty in coprelation
and datings The comparison with Canberre shows the same in the
direction along the basin as well.
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Tentative Corr elati on of the Ordovician

British | Vietorian Canberra | Greptolites in
ggm stagen Rogk Units Canberra
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'Black Shale,

Uppor Adamin-
aby Beds,

Bolton

Formation

Bald Nt.
Creek Fortal(?)
Tumut Fond
Beda,
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The total exposed thiokness of the Ordovieisn in Canberre is 2,000
fests .The proportion of the thicknessss Acton Shale: "Rhythmie
geries®: Black Mt. Sandstone (exposed part) is approximately u
3t 5¢ P2, Thisg propertion is shown in the tables No diffioculties
exiat for a gorrelatien within the Eastonian because the fossils,
lithology and thickness are uniform. The "Hhythmic Suries" (field
oame) coaalsis of sandstones, varicus shales and radivlarian cherts
(in ite middle ?art), Obviously it 18 the result of a condensed,
slow sedimentation, covering not less than five graptolite gones,
¢ foseile of & amell part of the “Rhythmic Series" - Disellograp
rarigatus galopiengis end Climecograpius schersnbeegl esceur also
the black shale of the Kiendra DBeds at Tumut rond, thos formin
the backbone of the correlation. From bere downwards the correlation
is very tentative, becsuse fossils are absent, the lithology ise
different, and the thickness of the unlta in the Sanowy Mt. ares is
incomparably great. The rediolarien cherts in the "Rhythmie Seriea”
in Canberra may still indieste a relationship with the cherts of the
Kiendre Beds, 1o Canberrs, according t0 A.i. Opik (1951), there
exists the problem of a break and unconformity between the "Rhythmio
Series” and the Blask Mountain Sandetone, becsguse the latter shows
a tectonic deformation so atrong that it cannot be completely
explained by subeequent orogenics. Similar ideas are expressed
sbove in oonnection with the deformation of the Bolton Formation and
esyecially the Tumut Pond Beda.

, lithologieally, the procks gt the Buld Mt. Creek
Portal ere very aimilar to the shales end sandatones at the base of the
Black Eountain Sendatone, where the only fosails precorded are poorly
preserved worm tracks. Of cvourss, a corrslation based on suah an
evidence is very uncertaln. The low position of the Dald Jit.

Cresk Porisl Beds in the Correlation Table above is according to
present knowledge the deepest possible. A Middle Ordovieian age
and a higher position is possidble as well.

The vertieal distribution of the reck units come
pared with the distribution of the graptolite zones in Canberra sugge
edts the problem of a Canmbrlan age of the lower pari of the Bolten
and the Tumat Pond Beds. -

p s

Tia
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Figs 1-4 represent the work tracks from Big Tolber Creck.

Fige 5 orepresentas worm tracka from the Darriwilian
{graptolite zone 6) "Rhythmic Series” st Canberrs,
reproduced for comparisot

ALl fisﬁv&s are aﬁlaﬂgaa twe times,

_ Fige 1o “Heander Track", in shale. A foeding
track on & beddiag plane, * The usknown animal moved on thm‘grinaayia of
tigmotaxis, not crossing i2is own treck and observing & fix

distance betwesan the eurves. Similar tracke cccur from the lower
Palaesompic until Recent time and are produced by various invertebrates
(worms, gastropoda).

Plge 2+ Beaded meanders on a bedding plane in
shales Moat probably droppings left behind ou the feeding trask
of the same animal ag fige Ls o

Figs 3« Btraight trecks within the sediment (mud,
shale) rqdiating from a short vertical sheft, The mudweating animal
built a short shaft from the surface inko the mud and searched for
food by erosacubs in bedding planes of the unconsolidated sediments,
The mining traeks are known in the Paleseozoic, but this particular
type seems t0 be new. :

| Pig. Le Besides the mining tracks on the right
side of the photograph, wavy tracks of the same dimensions
represent, perhaps, the tracks of the animal changing ite place
from ons %pﬂﬂﬂgﬂﬁt“ %o another., The rock ias shales
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1 Pigs 5 Middle Ordovician "Rhythmic Sepies™ of
Canberre. Beaides the worm tracks ceonodonts and graptolites
(zone 6) ocour in this horizon. The rock is a fine~grained sand-
#tone interbedded with dark bluish mudatones. “he woprm tracks
resemble the wavy tracks of Fige L4; but without the shafte. An
identification therefore is unsertain though possible.

Adgmaon, Cobiey 1951 = thnnﬁa&ssanﬂu geology of the Snowy
‘ Kountains ares, Progress Report No. 4,
Adauinaby;N.8.W.Ge0l.Surv, (unpubl.)

Browne, W.R., 1934 « The geology of the Cooma district, N.S.W.
. f;}t 139, and Proc.Roy.808.N,8.W.,48,
i 3"3321 .

Fairbridge, ii.W., #itspatrick, B., Geldflam, L., McPhes, l.,
- 1951 « Report of geological survey of the ﬁa&tan’s
Hill «~ "i"Bend srea of the Happy Jack's
River; snngw Mountains Hydro-ilectrie
, Authority Juns 1951 ?unpnnl.)

Opilty, Aehsy 1951 -~ Stpratigrephy, geologiocsl history,
tectoniesl strugture, and phyelography,
of Canberra; C'wealth. of Auat.Bur.Miner.
T (anpuhii)

12th Pebruary, 1952.
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