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Details and results are given of a scismilc
refraction survey made 2t the requert of the Hydro-Electric

‘Commission of Tasmania, to investigate the site of the

wostern portal of the proposed Mossy Marsh Tunnel. The -
tunnel is part of the No:. 2 Tarraleah Canal project %o
transport water from Lake King William to the Tarraleah
Power Station. The primary object of the survey was

to determine the thickness of till overlying the dolerite.
bedrock, and hence the contours of the bedrock surface,

Seven traverses were surveyed betweon July and
December, 1951, and an additional %iraverse further north
was surveyed in April, 19583. Selsmic velocities 1in the
till ranged from 5,000 to 8,000 f.p.s,, and in the
dolerite from 12,000 to 19,000 f,p,s., The contour plan
of the vedrock shows two important troughs where the
bedrock is below tunnel invert level ‘approx, 2,220 ft.).
A broad trough, striking approximately E-W, extends across
the south-western part of the surveyed area, and a smaller,
but deeper, N.S. striking trough exists in the eastern part
of the area. ' :

Depths calculated from the seismic survey were
in close agreement witl those indicated by drill hole logs,
perticularly where the latter were in cloc: proximity to
seismic geophone stations, :
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1. INTRODUCTION

The. survey deecribed in this report was made at
the request of the Hydro-Electric Commission of Tasmania,
The purpose of the survey was to investigate the site of the
western portal of the proposed Mossy Marsh Tunnel. The
tunnel forms an integral part of the No, 2 Tarraleah Canal
project which will transport water from Lake King William to
the Tarraleah power stationa :

The Commission's preliminary investigations of the
tunnel site by drilling tests and geological examination indicated
that a tunnel portal in solid rock was not readily available and
that a considerable length of overburden {glacial till) would have
to be traversed either by reinforced lined portal or by open cut.
Owing to the difficulties involved in both types of construction,
1t became necessary to obtain more detailed information on the
subsurface rocks in order to be able to select the tunnel route
that would traverse a minimum length of overburden before entering
solid rock. The problem to be solved was the determination of
the thickness of till ovecrlying the bedrock and hence the contours
of the bedrock surface, The Geophysical Scction of the Bureau
was requested to conduct a seilsmic roefraction survey to obtain
this information,

The greatcer part of the field work was donc between
July and December 1951, with the gcophysical party based on
Butler's Gorge Gonstructlon camp., The survey was extended during
April 1953 by making an ~dditional traverse to the north of the
previously invesuigated area, The 1953 work wags undertaken from
Tarraleah, .

The survcy party and fileld h:snds wcro pfovided by the
Commission, It is desired to acknowledge the rcady co-operation

rcccived by the geophysical party from officers of the Investigation

Branch, Hobart, and from personnel of the Resident Engineeris
Offices at Butler's Gorge and Tarralecah,

2. GIEOLOGY

Geological surface mapping of thc area covered by
the geophysical survey has not been carried out in detail and no
attempt has becn made to show the gecolegy in the surface plan
(Plate 2), However, data compiled frcm drill holces and test
pits show that Pleistocenec glacial %ill forms the overburden above
Jurassic doleritc. The till contains boulders mainly of dolerite,
cither fresh or partly decomposed, in ¢ matrix of small dolerite
grains now largely weathercd. to clay.

Drill holcs put down along the No, 2 proposced.tunncl
line (which coincides with geophysical traverse A) before the
start of thu survey showed that the dolerite surface was irregular
and that considcrable diffcrences in the thickness of till existed.
The maximum thi ckno g of %ill encountercd in these drill holcecs was
140 fect. ‘ .

South of traverse A, drilling @long the originally

proposed tunncl route (which follows an E-W line through H.E.C.
survey station 40 and-drill holc No. 4026) revealed a deeply
wecathcred basalt flow and indicated that there must be 2 buried
scarp of dolerite striking approximatcly east betweon this linc
and traverse A, with the bansalt extending up to, and téending to
conceal, theo Sea¥n Loe o, North of the scarp other tunnel routcs
corresponding to tho geophysical traverses A, B and H were considered
as offering possibilities of siting the tunncl centirely or mainly
in solid dolerite. However, positioning of the tunncl depended.

largely on finding a suitablc sitc for the western portal and this
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required fuller knowledge of the conficuration of the dolerite
bedrock in the area shown in the surface plan (Plate 1).

3. SEISMIC REFRACTION METHOD

(a) General description of method,

Selsmic methods of subsurface exploration depend on
the contrast 1in velocities of wave propapation throngh different
kinds of rocks in the earth's crust. -The properties of a rock which
determine the velocity of wave propagation within it are its /

elastic moduli and density, The seismic waves undergo reflection

and refraction at any interface between two different types of
rocks characterised by different velocities of propagation.

The seismic rofraction msthod 1s used where shallow
depth determinations are required, The essential condition for
use of the method 1s that each successively deeper layer should
have a veloclty higher than the layer above it. ‘An explosive
charge 1s set off in the ground and the times taken by the seismic
energy to reach each of a series of ;eophones are measured, Only
the first esrrivals of the seismic disturbance are used, For the
feophones nearest the shot point, the first arrivals will be due to
waves whlch have travelled directly through the first layer of low
velocity. For more distant pgeophones (at distances greater than
the "critical distance") the first arrivals will be waves which
have travelled down through the first layer, been refracted along
the interface of the first and second layer with ‘the velocity of

the second layer and reuvurned to the surface. Geophones still
further away will receive their first arrivals from waves recfracted
from deepcr interfaces with higher velocities.  The time-distance

graph obtained by plottinr the travel times aralnst the geophone -
shot point dlstance gives the velocities of the different layers

" and allows calculation of the depths to the refracting horizons.

(b) Application of method in Mossy Mérsh area.

The problem. of determining the thickness of izcial
t11l overlying cdolerite bedrock was considered to be capablie of
solution by the refraction method because it could be safely
assumed that the unconsolidated t111 would have a much lower
velocity than the dolerite. This amsumption was borne oufi by
the results of the survey. The velocity of seismic waves in t11l
fell within the range 5,000 - 8,000 f.p.s. and in dolerite within
the range 12,000 -~ 19,000 f.p.s.

’ It was expcected thaty In general. the dolerite surface
would be 1rregular and at a relatively shallow depth (probably less
than 200 feeot), and it was therefore cons1dered that the refraction
technique known as the "method of dlfforences would be suitable
for the investigation. This technique, which is described by
Heiland (1946r p. 548) and Edge and Laby (1931, p. 339) has the
advantage of piving a depth determination below cdeh geophone
station and, with suitably chosen meophone separations along a
traverse, enables a detailed bedrock profile to be obtained.

(c) Eguilpment and field operations.

Thc cquipment used in this survey was manufactured by
ADEM, a Bwedish Corpany, and consisted of a six -~hannel rccorder,
reophecnes and amplifiers and shot control box.

The iastant of dctonation of the charze and the time
of arrival of the wave disturbances rcachinrs each reophonc are
photorraphically rccorded. Time marks derived from an floctrically
driven tuning fork are superimposed on iUne phoftographic record and

cggblg travel times to bo measured to an acocuracy of one milli-
secon
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. The geophones were spaced at 50 ft, intervals so that
each spread of five geophones covered 200 ft. of traverse, The
"method of differences" required shots to be fired in the line of
the traverse first beyond one end of the spread and then at corres-
ponding positions at the other end. . In gneral, the shots were at
distances of 50 ft.,, 400 ft., and 600 ft. from the nearest gecophone,
The shortest shot distarce was required to give informatior on the
low veloclity surface layer, This layer 1s nearly always observed
in seismic exploration and has been referrcd to as the "weathered"
or "aerated’ layer, but it dces not necessarily conform to geological
weathering. Because of 1its characteristic low velocity, 1t 1is
important to take account of the "weathered layer" in calculating
the depths to bedrocck from the vertical travel times given by the
"method of differecnces", The longest shot distanco was used to
give sufficient depth penetratiom to ensurc that refraction from
bedrock would be recorded as first arrivels,

, The secismic survey consisted of eilght traverses totalling
19,450 f4. The travorses encompass an area of nearly % square
mile, Troaverses A and B follow lines of twc carly alternative
funrel routes, Traverse H was surveyed in 1953 to 1nvestigate a
tunnel route further to the north, The shert cross-traverse C wes
surveyed to obtain a depth - dctcermination at borc hole No, 4051,
Traverses D, E, P and G, commenced at surface contour 2260 and

" provided coverage of the ground west of trabverse A,

4, RESULTS O SURVEY

(2) Bedrock Depths,

The depths of the bedrock below the surface have been
calculoted from the observed seismic data, and the resulting bedrock
profiles along traverscs A, B, C, D, E, F and G are shown 4in Plate 2,
and along H in Plate 3, A bedrock contour plan (Plate 4) with a
contour interval of 20 feet hes been drawn on the basis of these
profiles, It will be clear that, cwing to the necessary interpol-
ation between the traverses, the contours for the most part will
not give the depths as accurately as do thce profilecs,

The seismle rosults provide bedrock contour information
requlred in determining the best tunnel route. It 1s not proposed
here to moke gny recommencation with repard to the tunnel position,
as clcarly this would raise engineering considerations outside .the
sceope of this report, However, 1t 1is useful to refer to some of
the more Important bedrock features revealed by the survey.

Assuming thet the invert level of the tunnel portal will
be approximately 2,220 feet, it will be seen that the bedreck
contour plan shows two Important troughs where the bedrock 1s bhelow
invert level., A broad, and for the grester part shzallow, trough
extends from troverse G eastwards to traverse A and will have to be
considercd in selecting the portal site. The other trough 1s
immecdiately east of traverse C and strikcs northe. This trough
would be encountered on both .tunnel routes A and B but it is clear
from the bedrock contcurs that the trourh bccomes shallower towards
the north and would be avoided by & tunnel along traversc H,

(b) Seismic Velocities,

The 1ow-veiocity, surface or "weathered” layer was found
to ‘have a veclocity of approximately 1,300 f,p.s, The layer ranged
In thickness from O to 15 feet.

_ The velocitlies in t11l and dolerite cuch had a consider-
able range throughout the area, 5,000 ~ 8,000 f,p,s, for till and
12,000 -~ 19,000 f, p,s. for dolerite, The ronge of the velccity
in the $111 is considered to be in part due to differences in the
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water content, gs there is a broad correlation between marshy
conditions and the higher velocltles, and in part to differenccs
in the degree of consolidation of the till,

Over most of the area,; the velocity in dolerite was
within the range, 15,000 to 19,000 f.p.s,, which is probably .
characteristic of solid dolerite, the variations within the range
being attributable to normal small changes in both chomical and
physical composition of the rock and perhaps to slight weathering.
However, in some places, much lower velocities,; ranging from 12,000
to 15,000 f,p.s., werc cbserved, The low velocities occurred in
fairly definite zones, which have been outlined in Plate 4,
Where the traverscs cross the boundaries of these zones, large
changes in the velocity were observed between sdjacent geophone
spreads, suggesting a fairly abrupt transition from normal to low
veloclty dolerite,

On the evidence c¢f holes 4033 and 4070, drilled in the
low velocity zcnes, the low vclocities appear to occur in closely
jointed and portially weathered dolaite, The weathering occurs
chiefly along the jcints but in places 1s extemsive e nough to
result in zones of completely weathercd dolerite, In the light
of these findings, 1t becomes npparent that in the zones of low
velocity, the bedrock is likely to be in o condition that would
make tunnelling difficult. Hence, the position and extent of
the zones of low velocity bedrcck will greatly affect thé sclection
of the most fevourable tunrel route.

5. COMPARISON OF SEISMIC RESULTS WITH DRILLING DATA

. . Before the start of the geophysical survey, the
Commission had made cdrilling tests in parts of the Mossy Marsh
area; additional drill holes were put down during the survey.

It is desirable, as far as possible, to check the relisbility of
the method by reference to the drilling data. In t he table below,
the depths to the doleritec bedreck from the scismic survey and from
the drill hole logs erc set out for cleven drill holes.

Two sources of uncertalnty affect the usefulness of
the data shown. Firstly, as there is considerable rellef in
the dolerite surface, the fipures are strictly comparable only
where the drill hole coincides in position with a geophone
station and this 1s so frr less than holf the hcles listecd; )
seconCly, in most bore holes the upper limit of the solid dolerilte
is not well defined owing to weathering and jointing 1in the
dolerite, so that it is not always pcssible tc pick a definite
depth for solid dolerite to use in comparison with the seismic
depth.

oo 5/
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COMPARISON OF SEISMIC RESULTS WITH DRILL HOLE DATA

(1) Drill Holes close to Geophone Stations

Location

Depth to Dolerite

Drill Bedrock (feet) Remarks
Hole Seismic Drill Hole
No. Determination 1.0g .
4041 On trav. A, 46 40
Stn. 656 -
4039 On trav, A, 135 > Hole stopped
Stn. 664 at 117!
before reach-
ing dolerite
4048 On trav.B, 73 77 Hole stopped
Stn. 264 at 77'; last
few feet hard
to drill and
probably
. dolerite.
4051 On trav. C, 129 127
Stn. G :
4070 On trav. H, 81 85
Stn(; 48
(11) Qg;;i Holes distant from Geophone Stations
4040 On trav. &, 122 ~. 95 Hole stopped |
between ' at 05! vefore
Stns, reaching
659- 660 dolerite.
4033 On trav, A, 99 110 1101.:-110!
between : logged as
Stns. pariially i
688-669 weathered 5
dolerite,
4045 On trav. A, 150 115
between
SUnse |
248-249 : i
4025 Of fsut 50! 30 § 24
N of Stn. ! | :
224, Trav. A . !
— ! — -
4042 Of fset 501 153 § 130 ! ’
N of Sta. ! ; g
259, Trev. A [ . i
S I mrmmrmamemt w bt e s e e ot b o e e g1 e
i i ‘
4037 0ffset 36! ! 124 | 138 ; !
N of Str. ? A : ?
263, Trav. A ; 0 1

—

- ren e—— —
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The most reliable checks are given by the holes listed
in part (1) of the table as these holes practically ccincide with
geophone stations, It is noted that there is close agreement
between the selsmic depths an? the drill hole data,

The compearisons shown in part (ii) must be given less
welght as the drill holes do not coincide with geophone points,
Where ths drill holes ars situated on traverse lines, (Nos. 4040,
4033 and 4045) the seismic depth 1s obtained by interpolation
between the results at the two adjacent geophone points 50 feet
aparst, Where the holes are offset from traverse iines (Nos, 4025,
4042 and 4037) the seismic depth is estimated by using the calcul-
ated depth at the nearest geophone point and the assumed trend of .
the bedrock contours, Large discrepancies occur at drill holes .’
Nos, 4045 and 4042 but these are not considered to be very sign- - °
ificant because at both places the bedrock dips steeply and the
estimation of the seismic depths by interpolation is subject . to
considerable uncertainty.

The table does not contain sufficient data to enable
the probable error of the selsmic depth determinations to be
obtained, but it is considered that it shows a very satilsfactory
agreement between the seismic and drill hole depths.

6, SUMMARY AND CONCLUSIONS

The refraction seismic method has been used successfully
in the Mossy Marsh area to determine the contours of the dolerite
bedrock beneath an overburden of glacial t:ill of maximum thickness
about 280 feet.  The seismic velocities in till and dolerite were
found to be within the ranges 5,000 - 8,000 f.p.s., and 12,000 -
19,000 f.p.s., respectively,

The survey has provided bedrock -information which should
be valuable to the Hydro-Electric Commission in desipning ‘the
Mossy Marsh Tunnel and in particular in deciding on the most
suitable portal site at the westein end of the tunnel. The use
of the seismic method has obviated the necessity for cdetailed
drilling of the entire area of interest, . The survey has shown
numerous small irregular features in the bedrock topopraphy as
well as two large trough features where the bedrock 1s below the
tunnel invert level. .

The survey has also shown that the seismic method may

"provide informatior not only on the depth of the bedrock but also

on the condition of the bedrock, The seismic results have out-
lined zones of low veloclty bedrock and, from the e¢vidence of two
drill holes in such zones,; it appears that the low velocity can
be attributed to closely jointed and partially weathered dolerite.

Where the test drilling provides a check or the seismic
results, the depths to bedrock determined by the seismic method
arg found to be 'in close agreement with the depths i.dicated by
the drill hole logs. The Mossy Marsh survey is a typical example
of the use of the refraction seismic mathod 1ln conrectlon with
engineering problems requiring information on the depth of bedrock
below the surface

7, REFERENCES

Edge, A.B., and Laby, T:H., 1931 - THE PRINCIFLIS AND PRACTICZ OF
GEOPHYSIC:l, PROSPECTING , '
Cambridge Jniversity Press,
Heciland, C.h,, 1G46 - GEOPHYSICAL EXPLORATIGN,
' ' - Prentice-da:l, Now York,




e gt g omm porgmoasmrenn

PLATE |

<J
o
2, | >

\\

RGO / R10 /-

- —— o—@-._—-.

TRAVERSE T T .. R0 RIQ
Q5|
VoS
AN N, T | .S 10 /'/ f , | ‘ G09
g TRAVERSE 'B” ‘“‘ﬂ’*'*'*‘ Mt N LS e e
Rz k
04035

—  N795 KYDS

N 795 KYDS /M | )
9 S N ©
,/.%f.#."aﬁ‘ “Ca045 %
|
N *
3 &
3277) :
—
3
) LOCALITY PLAN
Q?\\ S SCALE IN MILES

REFRACTION SEISMIC SURVEY
MOSSY MARSH TUNNEL, TASMANIA

M\UJ M
S

SURFACE CONTOURS e
AND SEISMIC SURVEY”
SEISMIC TRAVERSES

CONTOUR  INTERVAL — O FEET

TASMANIA

LEGEND i SCALE IN FEET
S 200 (@] 200 400 600
04040 BORE HOLE N — - o
N -

‘45 HE.C. SURVEY STATION S & ,/&»L.‘W:mjk
i o
z GEOPHYSICIST :
O
w

NEW
NORFOLK

Teoplysr ) Stxvon: Braeaer of Migery! Koo Geokepe 2D g s, G ”2 -2 HOBART




- —
— : — — o " T _
.,\:13._ ‘
N |
o) L
Ll o N
T 2 “ {
| el
_ o)
| $
ol L
| S Z -1 &
| m (V) (2} F ol m
{ < : i |
| he () 3
. I =3
. 8.l
i - R &
b m—— \ - — = ST R— e A " §i
_ o} 0L m T |
| wo P 4 3
| (] = *
“ 1r| T i m Sl
! j A v o |
i { ol cee2 0/ Av II.J - e
(sszz 74 s204p285)  S0F hLNT e %i, _ C w w - n..m K g
- w =
(€662 74 mkq\\\\\a\‘ \ coz2 SGEZ i _ T i e < n ‘ = |
S RO 4 | - — b |
ﬁ / ogee | 9gel f 1 e Al | & [$) 5
| 3 oy e B fl” | il i g |
. v L2 S5EC | o < 0 R |l
- o . | t——— 4 3ISHAAVYL il o o ) G |
lLezg | o2gee 009l - .
| pligly < [¢] 2]
, V Q) - w 0 ;
~ - =& <
w %] o %
% L o R B 5 ‘
o~ o w e
e w 9, Z _ >
C O O 2]
> S ¥ Z O 0 2 |
TU| < by - M i =
-
< m - -4 [ &
) fes) n 0 wv
~
|
|
{
| |
_ o)
4 5. _ 1 1l
M / _ 1522 Loe2 | ooe | VoLl ,,
! POER ST PRI et o o s R i f AT W R B ESISARE Gl 8 3SY3IAVYHL
! s | @see | 006 |@06L g 3SY3IAVYHL | | sizz| +woez'| ocell oir
| / $3ee e OSElE T | \ gizz | 862z | oog | L
\ €/zz | ecoez | ocosiiilil ) 8 , | rozz | seee | oSL | e
- o g ,Al 2 8
\ i oS4 Iima / Loz geez ool ||| et
| 1\ s oW il e % - e | S = y ! 1
\ e i g il L3 _ \ | ro=2 _ﬁ rovZ _ 2s/5 | Les R gleg | oeec | 09| piL
w G22¢ e622 §AL= L 110 - 1 dit AT e —— C o g 7 \.,N i T ”M- ““““ T A i ‘ﬂ‘, 20 ."NN , L7 ~
| we e o Wid / RO AL BT T T . 7
| ! | i e e il / | 1oz |y oez | ses # : . / lozzyf, e@22 | | 066 | 9L |
| g £ i Ly S e - il Mt _,f SN 1 TRE = - 4
- / Qe VA FAA . oss | g6/ | / ﬁ lzee GeEZ | res \ 602z 6Lz 00¢ 1l "ILLL _
5 = > = - 9 o A, S <AL — B, R : :
i / /612 | ‘nxxg . wsm g | / | o96ez | ©e6eZ H | €66 / 2072 M t2e | | oSy 8L ,
e e g . 8 . e - —— — T g et —_— - 1
_ 1 / L bl (ki n_..VLu | | ewzz | oove | 265 : / verz | 8eee | oo || 6L u
> S 22 0 =l R - 3 T T e (I R A LSRN i S ‘11. | ! |
T _ 58/ e | ik | ! R \ 4“ cece eees _, sl ’ / S/2 ,” Siles | ose | 08L Ll
| | £8/2 zL2e ose ||| 66L e T MMM 01101 . FrE el ) v ﬂ
| | 1 Ao L) [ ez | teee | 066 ﬁ_ \ tL12 L 00€ | '
i . ARSI & IR B MR (3511 1510 1 | . S . . —
. Rl S R i | % | oz | eeel 66S | ,v \ ssi2 | oczz | ocel za L
ey 2 T S S £ |y S et F e _
_ ey PE/e N RBEEET uee | /0% | < , | | 82z | BeEe o5 | i / oerzyfi 9282 || ooz | e8| >
| >, = 7 > - o) 9 174 Z0) - — — 3 = ] R W1 11111 s T A T ! QS —T 1
# 8/ LB 0 c0& T H 6622 LEE, e ,, | PEie “ 922 oS! | +eL ” A
SN | | it | 2 | | P | |
_ Zgie | 9922 | Os/ LRI — é_ ge2cz | vece 555 A _ | o2}l @92 o0l mmﬂ ;
s R ) [ . } S ML) 1 _ L SRS SRR B , b
.s | Fe2 | voZe | OOMIRTE X 2eer] coprl o / ooz bl G GS T Y e e
ey i - €D -~ - - ——e SR T Ll — —
\ v El=) by 9ee ‘ 0 0 LT | ,f. / a S92 Oﬁm,N‘l_v 95 w\nl 09z2 00 | 8L ‘
2esz csee oo |l B0 _ . wase L L i IR g
e 2 5 \ oezZ | leg2 ces o = w
K > S ] 3 222 | ogez | 256 @) ot &
w W W | \ i I i i | il 'S = JIE
o =t ﬁ | Lpe2’| ssez | 185 S L U il
o~ « ak w = e et 1T !l;,-[ e T (@) U = O
9] O 9] i # \ zreZ | paee | e W O < s O
s Z O o ——— 8 i (T i o L [
= m e < i , | 2122 eges H 6L5 | = 0 .anV &5 <
" = = . | = UM lEgil o it SN 7 i
% B z v i “ \ Lozz coke | L5 | 0 o e o e
| a) o %) 0O o - e g 1] * T s
. | ) 8572 ez | s #
*ﬁx / L6/2 zece H o/C b R o T A ’ .
\7 | G2z | zgez | cre _ g IR cree | oosi gor. | § 3SYIAVYHL
,.lr.|| e s R lv, e il i 3 i , ) N i ffﬂ*am = NC o/ V\QV\
| . tE2Z 18€2 | 7S ra ik L
| { " 0 S : il At T’l!!i R L . i
/ CRT 2 e Yo el / B 2 orez 00%! | 0¥l M
—— s i 1 ™ TR ey i) v
| ) sozz | cgez 26 '\ | zzer 262 | OGS || i
TR ;L R, SR 2 bt st e L il - e
= , ‘ , A% 0L/
_ \ wee | oscs e D SeMI AL ,,\ fosz | 8282 Q0EY | |28t
sl . oo TR | : L e et el o S e S
. ; ‘ = T o FTT | Zerol i _ \ | coez | saez oLE ‘,/ e S/&2 e2€c || | 0se) eyl
(1v22 7y yoopog| N .92 LEOY i o e il Wit | v 1 e € t | e orze 616z | oozl .t
7Y 20844N¢ 4 =y ﬁ | I EceEZ | BRES S5 L \ — Rt ) ! el
Ll L N@N\M‘,N\ Q v\ - —_— —_— — - — e SELETI G i X S sl . T e s MLt I . - ,,_* e W\,WN{ ﬂ M ,QW,\\; nvw\ N
_— 4/ SR T ————— 111 ’ [ ) N 0zZ€e | tete 895 m r \ S |
R < Vee - (d 7 L { w . Y Sl W s WYY RG] i T, o o
eI ML L | _ . \ M eeee | jon L] 9z AESTIT [ ODR T Sr
i \ 2222 ciez | zeogllligae / 7 _ il ! : ——— ——
(E¥22 7Y y204p2G) N 08 200% — 1 / o Sig | S I nez ||Ghes 99¢ | \ | zozZ goez | ocor| Lt
pLE7 Ty 20€pD _ 61z | aez | zece |l 6% — e S e B ‘ A
( Y 2o4ins ) | ~ - ¢| — e I \ | vgez gire so¢ | _}/ r52E LOES | 000l B¥L 1]
| a7 oLEe Z2FGE gl B = < 1 - - — i e et i —e]
= T i | wrez | oere | yoc | _ X rize jogz 056 | 6rL |
7 £5 62¢c | 2646 | LS F ) - : 4 Sy A A " = e
— ilz«/l i S = - i L P st | cEEZ ocre | 7 M [ | e6/z EElEGZa N lIGaelilikacd
g6z | eocz | 2erall 98 4 - i i il RSTCEE, NSRS L ,
w\ow e vvﬁ; - M o ,, / A SO9ES BCN&Q (b lk \ 5612 W:QNN Qmm \mN. _
65 gocZ | zocell Gee [ s > ¥ ; P TR PR G ; _
‘ = j it \ | | /PES | |iin | | [ | a5/ geezlllaog 1 2es |
I (eere oz | 2ccp|l | vSe TF.. SEU T e NSA IPOF 11 , ki : : ”
i | < el 0 | \ sozz || &Eze | oci| egy |
/ 08/2 cocz | 28281 €ge | = ! e sy | T NN st L o AL s A A 8
\ ol ) O e T T # \ | LEEc crre | 655 4 L ez oA 1N £l I .l
1412 socz | 2e28l| 26e P, = ol T ﬁ e : ; . "
ERE AT ..I/!}lJW;‘ eI e | i L / | 9EZ | 6ore | 0 | o e | ez |V P& | 082 || SSL |
| 9tz sag2 | ze || gal| iy T 2 et pABTI i . 14 |
R SR e SN S AR “ — \ / e iefc Lov LE 4 \ | g2 igezz |l 009 | 86L L
F \ Loz 2 | 2gE | ase | by - g ,, s L ) w
ey s | g H / gece | | zore 965 | ~. N 612 @rez. | || |\0s8 | | LeL o
(2522) 7Y yI0408 Crof -w:r i,u,\ | FEIZ 29€2 250E eve | Af\ . o ., : s 1 \ B SESRIEE : -
(9252 T tU%&&JO\ e \\?. = S — ey ,’ / 20z 0CrZ Lol 5 | \ 12iz JEERE 00s || 8SL | il
| : Sraz 9IE - 2zre gl Hilhe it e 7 O epea) T B AU TEE T L o SRl -
| vt 4 A 4 il A,,, \ g | Psez | ¥59 | .y fozz | El2z | osr | 66L -
A / LDE gEe | et S : 2 N 1 T e : i ! A
b — i L , \ §Eee || zeec |l Sl w / £r22 MNERZE oD “ 09!
— fr\ W= eoce | o ore| p et . # s NS W AT ; S — e , . ' il
_— — - ; * & _ ot [ il | | €<s | / rozz i ez | logel B S e
A e A Brel £vE? (962 | ogmz || sre | ey _ i A A | S - Nl
* ﬁmea 1Y c\rx,ﬁ/,m\ N0 YO \A‘J." | | | { +0E€2 [ =labd ﬁ il { i I i ] JIls
) ——— I —_— ,, | | i = { L8l | ST 00¢ Vo i
o ez T 8@3@ _ ez 62cz | oesz | vt | , \ < e m aumemngt R T Tl\llll R & . A :
l,[‘\ e S ! | *WNJL / | GOo€< GLEZ | Wil ,_ “ szzzall Lases ) ogs Liear i
6€€C 2iez | 1818 cal 5 M x AT 501 il bt L Lik ‘ RS hinels D Uiy
5 \¢ ¥ A RIS e sy ,ﬂ, _ | . SLES cresi T&MI_ / zeze @ Face | e wea
= £ I i | il () Lals. o8 o e i M RGSMSMHICUA ST = Mk E z i
/ £ i, A Bt C# et wj-ﬁ s / . BLEZZ | /ez | L / 0522 L E9ea m o il ik 5= & _
, IHEZ | il WIS MM SO o (o LRI - T i v
;s/“ T e Tl ,, / eozo™ goce || ,ﬁi _ 6rzz IRE | 0| 9e
i (5% A pil i U #1E o Al ! Al
o — — 1 SRRESE e s L _ zize | woez il Sl A sl il S L9L
rES ;08 2892 | e o S, - | | = Siiilein
\ , LEES 6662 | cB G L_ D 3S¥3IAVYL M 1/ L= f L5 SR I LI *l * ' -
o T es T e | secalll | | ¢szz | =ome | v7s _y Bpeasee L OO0 1L GBI
| s il s i - o A ) [ o = @
2 A : | €92z es€2 ct5 >
Y, A 18421 g | - | O w >
R — 5 —e— —— et A 3 Tw G TR ] - 1 Y | E
; P - / ] | o€z | ssee zvs | m 3 i
| L i ) | | Il i | e (8]
hﬁh 6z VA - W= t=y- | =7 { ~ . - de y.r N\@MNW n.mmw il = U @ M w
j s = e _ , _ o ovS : O e
F veve rrrz | zEcEiilinIN L A r!\l‘lll . Mk W o = i -
\ T e e \ e i Ml oz O 5 < T
= = L : d ]
= =% TS AN e W g PP e 11000 (@] @ v 0 v
reve lEve | 2e22 | ecc H\W/r!l:-.- o] czEc | Sell W 1 ees ﬂ
= : e ] B i . 4 | spez apez | an s
/ | skeZ otz | 28kl 1ec) 18 /;\ BN - T Pttt [t L |
sk L M [ 1822 tree | o€s
veez | 2e/e | ©cee | ]1/1\ — e S 1
i e e s i — L MUHLIBIALLIAL L I ] \ SEC
h goml—m o li=ia=4 A.# 280 ﬁr 0.9 lM i ;O Jm T e S e T i i .,.,u i
ST i il \ | 1222 lliewee #€G 3 3SY3IAVYHL
il . o / et | SRR L
ma,.‘m\ 1Y e4pag) eeot ez | €208 oy ~ o BT SRy i b
/ ez | €2o g IES vee CES ﬁ
6 i S % Lok BRGNS A o | sose | ez | 966/ 69 | @ 3ISWIAVYL

¥
g]

J

Q

| M
| |
N
o4
)
's

|
it

orc2 ' LLez || aS6!

. o i il | i | __ QD\HIL
,_ _ vlES [EEZ i oo b / 10€2 €LES _ mmm\__ I8 )

—
|
=

!
|
r
|
|
8

grzz jligoes | ommﬁ zoL |
oog/ | €0L

2| o9z | osu| wor |

—

T
|

|

|

— s
|

/I
l
|
|
|
!
| 0
=
M | ooy
NN
S==a
Nl ™
m M
AVER A
1
|
\r
1v\|:§
br‘/|u—:—
=
_.‘(ﬂ’"‘r’{r”
\
o
|
B fes 0
™| Ly
i}j\@:\z
i
V.
%
N

.
|
|

|
il
T
|
|
|

gGee

g s - s

Afx
| Q0L SOL

|

1€ez Gree| 059/ | 90L

|
[

erez | o009/ | ece |

(o162 7y 2984415 ) O 0OY = /
o

[
|

oczz | eeea | ocor | gL'l

o AR

A R GRS B S S
0
0
i\
;

cvez | 2€€2 | 007 | oL

(2922 " 7Y youp2g) |FOF P
ANQMN 7Y @984ing) ,, A

[
!
1
|

|
| |
s ¢ —

| erzz | g282 | 0Svl'| 'GOL

créc A aov! O/l |

I
0SE/ ,, \1

TRAVERSE
,/ ‘
TRAVERSE

\ | osze LIEZ _
S €zz zEe 0es SEEl e R AR e L8 sl Ot
, , Py 4, / e = S8 B oo B s T S S
/ i, ST : Saihid MY , rvez | T | ! ik G e SR
- A > 420 7} {oule | | A | / _
i woz | eeez | ol ﬁ oves L R o ARG BB )
bl SN P il i : T [ = ;
ﬁ-\ ANARE | By 0522 i B M 15 o L
ﬁ \ ciez | eszz | Lol || 089 | : x/! i o | f ﬁ 6c£z2 | 00f€Z o7 (8 =770
— T TR T ST e B 4 A — . = B i
# 052z Boc? LI oeg ; \ i / ceee geca Q0 oI
iR Ak —— . $ o A S AT — - = == = iy Tty TTTEOATTOM T
~ svze | 9s2z | L9001 || — . |

‘ M s L e S il | e | eczz
t Lrze | 9822 Lal|| e62 B

+ R — ll‘iT
_ / rozz | \ 2612 2622 | coorl B | |
= 3 T / : e W i AT S - o P S W : M\ ‘_ s egzz | 056 | e , , m
L.f p2z2 | ve22 16 | o6e \ \ g e [ _ | o] iszz| oo | o
——— S = 4 L T . el LT e -v,\ SO TSI e Y —]
ﬁ \ * geee | 1822 (98 See ﬁ \ | Lvee _ - 0%s/e vec2 0S8 (2r
il - —— — - o — 4 o SR BRI R ERESEA Tl i i : = FE ISR S T e,
e e & B ] Ml Lt T\ R P E_il I | oo | dO0B | Eer
/ #,innn\ _N:Tmcmm, g |l ” / S e | f / ogiz | osez | ost | €a
( sezz | oez | oad|| o6 | e | s il 9022 | eGrzz | oor| va
. TR — 1 . - o _ N’ weee | S A o gl L
/ ,. ceee aLee 089 \n\w i ﬁﬂv’ e e e — *; ” / 8222 L2z 059 G2l S
At T it e | o A , orzz | , e .
/ L L o i muma 1 = aﬂ.m | S e — e NS AL I il = - _ 2122 (el 009 921 '
P Liez | 22z | ogs | 682 L .\ili —_ SRR o il Ui 11 sl !N ERERRY T waallllosg | w2l W
R R A e g - s , €922 | 6OEZ | ¢ — et i
| fiec | ez | o5\ B ]/Iti[ 3 41 B Wbl SEEETT X | gzs 222 | oos | sz | o
ek e R ST G e || ez | : | / eez2 | (o€z 208 e e
! ; 22z | osgll i R T DR Sl Wbl Y. | ik o8 °6/¢ | 122 |, 057 6eL o |
S R R A R e ﬁj S gagr | coer 0% e e
/ [ oce iL2g 020l = . .\'llﬁ AN, .0 4 k| -~ M _ BRI Ql2a it ool Ok b— |
e o S i Aty e e A gess roce | ze€ | 008 . e -
* \ | O CLee | 08 | HES i , | i s waeees Hm B ik / /62 | 8922 | 0§ | IeL ﬁ
g S o T e =Fs coe2 ce : | 0 R N
e T # fy gUeE | OER | 88 | ! . & I . " | zozz| 1922 | o0c| a8t
\ V. gaze (07 Sl =% = \ a2z | Eoza sl OLE =t L SR E =
— e L Feiadsl, R il _ | czzz | emaz | osz| eer
, \ z6le | L2922 0se || €e< / +S2z2 | il il 4 b — s .
o ‘ - : ] SO AR N o e Ul _ oczz | €922 | ooe| weL
i / 7EC S$9ce 7 o0& sl k — r =2 64 f’ 280 | e .. =L - LR ) ,
o | sz | oole | REENE B - TN e i ! e \ cez2liigogz || sl ey “
- | o=z | eo2z | odlliong / cezz | | joke | EEVIE R l-./ - 1 e 292z | 00/ 9€L <
(RS e R R z R A A ol it} ] il MGl il 602¢ |
4, Leiz 2922 Qo L cree Ho]od> 28 || ow L. -~ T Ly
= / I e g e \ Gelz | 1922 | 0% | LEL |
ﬁ’ %, S b SR seed e (722 T w>o4p2g) 8r04 = 2EET_ R SR TPE ; e, z | epNTgey |
[ (44 =174 q o0 ,7 L& ~ NWQMN.NQ “Um.\.\so.m;y ezes ‘ 10€2 i) . &_‘QN 3 m
\

DATUM 2000’
BEDROCK LEVEL
SURFACE LEVEL
DISTANCE
STATION
DATUM 2000’
BEDROCK LEVEL
SURFACE LEVEL
DISTANCE
STATION

DATUM 2000’
BEDROCK LEVEL
SURFACE LEVEL§
DISTANCE
STATION




PLATE 3

LO0EC 7Y Y0238
FEEL T PHANNS,

oLor w ‘
w

-

e

s SU S S S

— .

\_.—-—o\"\‘

r—

T

B S e
/1““_—"\1—\,
1 a—

N

{ !
e e

.

-

)
g

BEDROCK LEVEL

5692 | “ry
e ey
e Sy
ser? /78
987 oy
ser2 e
rere Y
7Eve sy
o A
o697 sy
0Fr2 w2
6072 YA
1097 kY
save 64
sore 06y
o1 sy
577 e
s v7a
are @y
ur . sy
e 788
ne 8y
nre Y
we D e
ore | oy
o || ey
é\w@, »M 2y |
o072 | 2
wrz | wy
ore 7
1077 Y
2077 4* Ly
Jorz e
Za ay.
are A
we . gy
e 2y
ey
@y
sere | p9y
sere ooy
7277 94
257 e
0P 094
4 65
6177 958
W /54
7p? "y
we iz
op7 | TR
wre | sy
072 L o5y |
667 | H 5y
1652 | 054 _
7652 | vy
w2l oy
e Ty
uer T wy
662 H . _* ” ﬁ
1662 | Ly
5852 w ! S\.Lw
1862 | Mm\% |
B2 &, \\Hﬁ
5962 | wZa
rz | wy
ez ey
W sy
6167 Vya
/18 Cwy
AL 2
fer Y
Vicl '
5957 | \mi
e L Loy
582 ey
pe2 | wy
2967 24
/952 ey
95 Sy
o557 s
9587 2y
8567 a2y
097 | 22
e | ey
/982 m\i
oy @
L7 A
g5 wy
£957 72
e my
2z
g5c2 | 2y
se2 Ty
e | oy
b #T-‘.N% |
5827 T py )
0562 - s
6762 | 9y
o762 |7 sy
wr T Ty
o ST
/562 lﬁ o ﬁwml
6767 M Ty w
27E7 | 04|
—

>

|

5 O z
3 a 5

H

W

TRAVERSE

IN FEET

SCALE

800

200

600

400

SURVEY

SEISMIC

REFRACTION

TASMANIA.

BEDROCK PROFILE

MOSSY MARSH TUNNEL ,

Gll2-6

Grostysicy Sechion, Bureas of Minetl Kesources, GPoiogy o (2gpAysICs.




E__..- ——

e 348 _,,E":“'"
02260 \\o
4049 4050
2240"’\/ ow
o L0
Oa4 %1 /?7\ 3 500 501 505
/ ; |
Y ’/ — . |
? e o7 7 = L. 000 |
e — s AMeH S E
“ ; Sle — 4036
2229 - ~—= Ho
et N 795 K.YDS |
=7 5
N795KYDS - , 93

PLATE 4

Sr———

b~

iy e

T TR '“l"lm% Pﬂllll" L
02

REFRACTION SEISMIC SURVEY
MOSSY MARSH TUNNEL. TASMANIA

BEDROCK CONTOURS

CONTOUR INTERVAL 20 FEET

SCALE
200 o 200 400 600 800 FEET
| LEGEND
| O BORE HOLE

ZONE OF LOW VELOCITY DOLERITE

[ | DOLERITE BELOW 2220’

’GEOPH IST

432 K.YDS

)
O
o
N
)
<

A y == e b o - e
Geophysy..) Sevtrvr: Bureagr oF Apers) Resovrees, (voboy £ Gaoabyses G“2 5




	Front Cover

	Title Page

	Table of Contents

	Abstract

	1. Introduction

	2. Geology

	3. Seismic Refraction Method

	a. General Description of Method

	b. Application of Method in Mossy Marsh Area

	c. Equipment and Field Operations


	4. Results of Survey

	a. Bedrock Depths

	b. Seismic Velocities


	5. Comparison of Seismic Results with Drilling

	6. Summary and Conclusions

	7. References

	Illustrations

	Plate 1

	Plate 2

	Plate 3

	Plate 4



