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M e — — = = mahng) = _ S | W\ R N s cragain Colvumer: N
7~ "IN %& \ \ il /I/ { \Q \ \\‘\ \ /‘//ﬁw’ —_— - = S - //& == = (Al 1 \ \I&\\ 511/ / al - v Concave break in slope C1 colluvium is predominantly present in the Middle Terrain. Its
’ﬂ//\ﬁ AN x w\\\\\\ \(((l / i ( N TN (7 Z = = , = S = = W= = NN &“}‘ | / 1) . . location suggests that this colluvium may be relatively older than the
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\\\\\ )}\% \\\\\K (i 77— = ' = = \ \y [f// ‘ il Break in slope C2 colluvium. This material is mainly exposed in landslide scars
- \ ‘“O AN ‘; NN Z = = ) /} W )7’/ / = ‘ ‘ aaurn) ) i / ~ - Convex change in slope where reaches up to 2m in thickness. The age of the C1 is
‘ NN I “ \ I({ / o I/ I i / 77, / / = S S f / / // / { o / _ unknown but given its location in the Middle Terrain and the age of
LSS LR S S ——— — ﬁ iy //// 2//, I Q 7 Convex break in slope the C2 colluvium, it is possible that the C1 colluvium is
\ \5@ WK R K *?\,7\ KQ\W\\@\\ \\ WE\{B//‘(‘/%/%// : e — \ \ 4 — "/’ it C/ / 7 ///;: : ( “\/ peling / /// /%/// / //{4 {l/ /’,/ f\\\\:\\ﬁ\\\« ~ - Rounded spurline Mid-Pleistocene or earlier.
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AN — IS ,/XJ; taluvium typically comprises sub angular to angular moderately
— — NI Sl - — / it \ R = — i) decomposed boulders of ing fi
— n N 177 D\ == ‘ HHIT N % - posed boulders of crystal bearing fine ash tuff or
A it ”%Kﬁ%@ﬁ O I/ AN \\ : - 7/ ' 1) \\ . . = 2 A =/ 7 1 Slope Angle.lyr metamorphosed fine ash tuff, which are either clast supported or are
~ { il // e 2y 7 JM/( K\j { / s — ) N — /) / \ J / / - V%Jf<
Zi ) : ‘ //ﬂ,//{\,(' }»gﬂ’/ //}/,/p NS L = e e = I 7 : = | ‘ Pt = , ————— Wy within a thin matrix. The T1 taluvium is interbedded with C2
/ 7 // // // ‘ ’ 7o NN ' ) i - % / —/ = Landslide Source Areas colluvium with the thickest individual taluvium unit being 3.5m thick.
, ///"// i / // Y ) / // i J(‘{K\ \ . The full thickness of the foot slope drape (taluvium and colluvium)
| /A i / i //’/ / / //// / /{ ( / // \ D 2008 varies from 5.7m (WH4 DH6) to 9.5m (WH3 DH8). The processes
J / ) il W / ) \ \ N\ which led to the formation of this material appear to be predominantly
7 i / NS
/S i i 7 &\ NS dormant, although limited open hill slope landslides and occasional
// /////// i // \L 1985 ’ g I ec obe pe andsiee
/ /) //)//Q(, //(///// /f///f ,J/,// /"/((/ff‘//(/ ////z///// /// ‘ / i LLM\\KK\“K rock falls add to it. This material has been incised into at the toe of
i : NI, // )} §(\ Wi ),f';/ﬂ f)f ) // i o, \k == the study area, possibly by marine erosion during a period of sea
e ///r // (&
0y // 7 //////} ‘//'/// //// /7///// / xf/‘/”’//u/»} 1‘5(/‘//[’5) M ‘f/f b ((@ KJJ{\\ S N 1973 level high stand approximately 6000 years BP, suggesting this is a
/ = / /// ) / 7 /%///// /,7//]/ / fHW// (}sm \&1\ i \ minimum age for the commencement of the processes forming this
2 k // 1) 1 7R \\~ , unit. A sample from the colluvial deposits which appear to be
{ / / / ,/// /// f | \\\\: = X \ Relict .
: i (i ////A ////,\ e Q,\ §\ \\ contemporaneous to taluvium (T1) gave an age date of
\ (f '“(/‘/ff’r(/ / g \KE\ N— 7 < S ) . approximately 20,000 years BP, suggesting the T1 taluvium
N (7o \\K\ \\\i\ NS il \w\w ‘R \ D Rock/Debris Avalanche? deposition was ongoing in the Late Pleistocene.
\\k& NI

|
- =
k\\\\\\&:\\\\\\&\\ \ Landslide Runout Trails Taluvium T2:
T2 taluvium typically comprises thin (<1.0m) discreet pockets of
1976 . taluvium surrounded by, or adjacent to, areas of rock outcrop. T2
taluvium is typically exposed in recent landslide scars. The formation
Recent of this material is on going with slope wash, landslide debris and
rock fall collecting in depressions of areas of flatter terrain, as such
is it considered to be Holocene in age.
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Site Specific Ground Investigations , ,
Esturine Deposits:
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I[{ }‘ﬁam iy &  Drill hole Holocene in age
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‘a{’ l{}\l{\‘ﬁ“\\\(\l“k&\{\ﬁ Existing Gl Recent Landslide Debris: z
P \\\\\\\»\\‘_ . . . . O]
\\\\\\ \ s Recent landslide debris varies from matrix supported, subangular >
¥ \\\\\:&‘ ®  Existing Gl . cobbles and occasional boulders, with the matrix typically O
R comprising a light yellowish brown clayey sandy silt to clast 5
Facility Survey supported, sub-rounded cobbles and gravel with minimal fines 9
indicating processes varying from debris slide/avalanches to debris
. Occupied, Group | flow to debris flood.
D Habitable, Group |
. Wash Out:
Group Il Silty sand with much gravel and cobbles
Group Ill
N e W j ) | — § =Y. 7 = ™~ [ ' - = ;// ] D Group IV
“ “‘ > / / '_/_{/ y T M = L g T \/ 0} \ k / \ i \ ,,,7://;/ / . -
i o R 1 / A ,P' \' N \ ) ’ Y7 AIRNNN — R~ : Derelict. G " Type 1 Debris Lobe:
'((/((((({{&« Qe /' 7/ /4 ,"" (I'/Z’f,’},,(" kS A T , ‘ X : RUTE AN Ny =" erefict, Group Predominately Cobbles and fines with occasional boulders.
E‘ S <= / 1;"‘ - ) , AL, e 5 I" ’ V“‘ _— ~ > 3 : ; . o = 7 o 7] - - - . 8 — £ e N7 - ) i
\\ k& < = N2 7 3 o L e ‘ = iy ? s o / : - = . Vg L\ X E N . Registered Slopes
R g y’ === My S ‘ . e s ) ¢ e O — / fi5) o > TN M ; ; . -
L NN S X I NN === Yy - SNNY S % L1 —— = NG e 2 N , = — — - Geological boundary, solid rock (uncertainty present)
L 40 \\\\\\\\Q‘.{&&\ e Nl === A N E— b ‘ y ——— U o gy s - W= o Type 3 Debris Lobe:
e “1?\\ S MIN> ' : N g 6 ' — C ‘ : 2 *— = Photogeological lineament . Boulder dominated typically <3m in size often mixed with cobbles
A 1 =+ Fault (uncertainty present) and fines.
e 3 Lithology and Outcrop Location
2;\‘\%% L~ Porphyritic Fine Ash Tuff:
S i /\\ N \ o Purplish grey interbedded with light yellowish white moderately ,
k\%ﬁ @%«g“”%;\‘\ \\ - V(1) M{{( W decomposed fine ash tuff which is <20% lapilli and fractured quartz . Type 2 Debris Lobe: o _ _
s f/v/f#’» ] / // i<§\ N\ crystal bearing, but does include >20% euhedral phenocrysts of Boglfcjer dominated typically >3m in size often mixed with cobbles
S &7 AR feldspars. and fines.
: ) 5 //;%?&\77)7[/#
0 l ¥ s \ 4 7 ‘/ = . 1 5 —~ g i T I — — — — N \ \ - A/ BN > / y f /“/ (1] / | [ 7 — // /) J)f / J
Y - 4 : . 2 = e — & : AN i , e i LIS —_—
L0} — AR e A < -~ &z o L s iy 7 e N - - / ‘ - — N ‘\ \}\ | 1L — y \ ) — {/ AL RN \ | \‘ fl [ ‘\ > B \\\ { K A”UV|um
R | ! B gy, gy 1 VB N 4 - ; , } e Z . — {/f i : (IO s\ \\“ NNNS——rr f‘\”\\\\\ \\ = */ ‘ \\ k\\’\i | ™7 Fine Ash Tuff: Extensive deposits of alluvium are present in the Upper and Middle
=N g\& ﬂzﬁ’" . ; 5 ) s . S - : . 1111/ = ISTRRRAN - A\ = 7 ‘ \ — . | v Typically contains less than 20% fractured crystals of quartz and Terrain in catchment WH2. Minor deposits of recent alluvium,
\WH2BD (0] T il e \ 3 WA\ ) s \\\"’&/ :/;_A ;_;' 7~ ‘ P - : Ly s ye) , (& = =\ —— NN —— Ao volcanic glass ranging in size from 1Tmm-2mm with a sub-angular to typically forming localised pockets,. are present lower reaches of all
= : NN N\ (IS 0 NS \\\\\‘“\\\\%‘"‘%’%} ’ = 'f ' § ‘ - ) ey atinate I e gat I —— AR NN\ / I sub-rounded appearance. Some angular lithics are present (10-15%). the drainage lines, typically extending from below the lower rock
o R R e R m\ﬁ‘\ & vl i~y : P : | ) /) 77 = (HANAN /4 | = i cliffs with material being derived from undercutting and fluvial
A, S <‘ " 23y Y ‘ \_JV j'/ 7 p) iy - { . . . .
o.M -«,\\\V o &@k\\\\_&:ﬁl 4 / S RANR 75 / 1) : reworking of talus and taluvium, together with reworked landslide
V2D ik T B e el T AL ey A ) ) = \ / SR = debris.
7 SR - ahfe, \ ¢ 4 — N 7 // S M\\\ = %/ f //( RS
XeTh = \\}"I\'\& \ <‘> i ? 9] 7 — — — BIIR 7 // » ¢ Q/ J L 7 | // // 7 7% (‘/ \ \ \/ E
= % ;.,;;,.\"""«“ \ T — :f””/j - o ) il = _ o /// 4 /¢ L — /s // {/// /< ( LA \\_\{Q ST v | Eutaxitic Fine Ash Tuff:
/ N oo N \ ‘ (T LS X //»/ ’] 1 f /) (I \ S )R L 4 Typically contains less than 20% fractured crystals of quartz and Dilated Blocks
S 7 ///// U ) . | - / \ ', // }/J / / /g " \ A — \k \ . . . R
e“‘ v, A W . /) } A — IR //« L / S 8% (LT — AN\ volcanic glass ranging in size from 1mm-2mm with a sub-angular to
AR § 1/ i ' X7 NN : @ )N e — E ',\w/;?///; LA} | - sub-rounded appearance. Some angular lithics are present (10-15%)
‘V\ 2 — = If . / / / l' 5 S // — A \\ \
\ {4 i = = = & —f:-;_\.@{!r X =) 7 : A 7 ey — s N\ = —— — Bl | The Tuff has a eutaxitic fabric. Y
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’JL."@),’"'H i \\55%’# li&\{\‘\(({\{\

/I////l 9 N = - - y A \ = -
\/ [ . {((m\\ e @ X == , = ] - 7/ ) /) . > —_— - - A ) T xS . RN — RERANS \ \ \\[ S\ { o~ Contains >20% fractured crystals of quartz and volcanic glass
i - \ Wi = ! . ‘ —~ - 7 Wil \ = ) N ains >z ;
n W "i\\\\\\\\\\ ) ‘ N 7 N~ % IS - W= s\ ranging in size from 1mm -2mm with a sub-angular to sub-rounded
= 15 \\\\\\\ \\“H appearance. Some angular lithics are present (10-15%).
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Rhyolite Lapilli Bearing Fine Ash Tuff:

Rhyolite Lapilli inclusions within Crystal bearing fine ash tuff Light
grey on fresh surface with red oxidation surrounding fractured quartz
crystals. Fine ash tuff which is crystal bearing with less than 20%
quartz crystals (1mm-4mm), Rhyolite Lapilli upto 12mm are present.
A fine volcanic foliation fabric is present within the unit.

Tuff Breccia (25-75% blocks and bombs):

Comprises, large (up to 0.5m) angular to sub rounded, unsorted
lithics of crystal bearing (<20%) fine ash tuff within a crystal bearing
(>20%) fine ash tuff matrix. The homogenous nature of the lithics
suggests the breccia may be related to a volcanic origin rather than
a lahar and suggests a nearby volcanic vent.

[/

Shallow Dipping Flow Banded Fine Ash Tuff:
Relatively horizontal with preferential weathering high accentuating

flow banding. Greater than 20% fractured crystals of quartz ranging
in size from Tmm-3mm with a sub-angular to sub-rounded
appearance. Lithics are present within the unit ranging from 2mm-
5mm. Areas of auto-brecciation are evident at the base of the unit
providing possible evidence of flow.

Steeply Dipping Flow Banded Fine Ash Tuff:

Greater than 20% fractured crystals of quartz and volcanic glass
ranging in size from 1mm-3mm with a sub-angular to sub-rounded
appearance. Lithics are present within the unit ranging from 2mm-
5mm. Areas of auto-brecciation are evident at the base of the unit
providing possible evidence of flow.

Lithophysae Bearing Fine Ash Tuff:

Lithophysae comprise sub rounded nodules of quartz dominant fine
ash tuff, occasionally infilled with well formed crystals. The
lithophysae occur within a fine ash matrix with <40% of the nodule
consisting of fractured quartz crystals up to 5mm in size. Clasts
range from 2cm to 20cm in size. Lithophysae form from high
temperature devitrification of coherent silicic glass, possibly from
being deposited in water.

Fine Ash Tuff With Silica Nodules:

s . Typically contains less than 20% fractured crystals of quartz ranging

in size from Tmm-2mm with a sub-angular to sub-rounded
appearance. Some angular lithics are present (10-15%) and
individual siliceous nodules and lenses up to 0.5m in size.

Tuffaceous Sediments:

Fine ash tuff including bands of coarser crystal bearing tuff

displaying laminations, graded bedding and possible cross
stratification, suggesting a possible fluvial environment.

Saprolite (Undifferentiated)
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