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There are a number of land slips along the 
North Western distriots aU of 'fbioh oo0urre4 dur1D& 
the past two JIlOntbil. '.Chey have OO-ino1dH w1.1ih a 
period of exoepUouu 7 heavy rainfall and 1t i8 
apparent that the greater 8IIIOunt of wa1;er that has 
percolated into the surface SOil, sub-8011 and UDder­
lying rocks has been the direct cause of the alip •• 
They occur for the ~ part on .teep hillside. which of­
course represents &DOther feature which faoilita1;es 
slipp!Dc. Attention was. ginn onJ.7 to 'tboee.lip. 
which IIOved onto the roa4 aD4 ra11wrq 8114 therefore. 
oauae4 stoppage of traffio 8114 expendi tu.re to olear tha. 
In addition to .these ~ other small slip. are visible 
along the coastal distriot •• 

The oonditions vary from alip to· alip and each 
one is, therefore, described .eparately below. 

LOW 
::;everal reoent and old landsUps oocur along 

Lodder's Cutting be~een Ulverstone 8114 ~. 

lWlst End. 

Vesioular basalt is expolled upon 1ihe beach and 
dense fine grained basalt in the 1'084 euttlDc. hrther 
up _e hill.ide expollurea are few, 'but .erve 10 indioate 
the presenoe of other flow. SOIle ot which are ot "the 
vee1cular t7])8 ot b.ealt. In senenJ,. "the upper layers 
have been decomposed to a large extent by .eather.tng 
to a 80ft brownish rock. At a height of 50 to eo feet 
above the road, old and reoent l.and s1.1p. occur. The 
l.atter were f1rst oot1084 a week or .0 &SO wbea o~s 
appeared in the 8OU, there being 1n 110 .. oases a clown­
throw of 18 inohes on the seaward s1de of the orack, 
and a small amount of soil slipped down \he bill., but 
was prevented by vegeta1l10n h. fro. rea.ob.1llg the l'Oad. 

At the head of the sUp the g1"O\1D4 is affeote4 
over a width of 50 feet, end to a dep\h of fou to five 
fee". Small. seepages of water are ~W in a tew 
p1.&o.-s. 

The sUps are restricted to the 8011, sU'b-aoil 
&0. and the bedrock is not affeoted. fhe;r are due to 
the soil &c. slipping over the water-l.ogge4 layer which 
rests upon \he 'ecoaposed basalt. hrther emall . 
s1.1ps will prcbabl.y OCOID' aDl 8P'elJquanUUe. ot soil. 
&0. JII&1 reach the ro84 (unles8 hel.4 up by iftgetaUon &0.), 
but little damage or hindrance 1s likely to rellUlt 
thereby. 

W,,1; W. 
A slip occurred in this 1.00&11ty on September 18th 

and 80il w1 th a few boulders in it covered the roll4 
and ra1lwq. It occurre4 nearly three cheins south of the 
road and approx1ll1atel.y 50 feet above the l.atter. At 
1ts head the s11p was 60 fee' wide ... produoecl afaoe 
10 to 20 feet deep. 11; was an ordinU7 sUp weh as 
oooura 1n deepl.y s011.ed plaoes on ateep h1lle1d.s, but 
\hesl1PP!Dc material. oont' nue' to sl1de down hil.1- over 
the solid surface and eventualb reached the roll4. The 
material at the bottom of the .11p was apparently very 
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fluid (judging by its dried appearance on the lower 
sand) due to water logging of the sub-soil and 
oaused the further slipping down to road level. 

In ~e head of the sUp deoomposed basalt is 
~_Y1s1ble on the eastern 814e, with the suggesUoR of 

a less-weatherect and harder layer above it. The 
water logging of the sub-soil caused the latter t~ 
slip over the ... alt. 

A. water seepage was Visible near the head of 
the slip and appeared to be ooming from the Junotion 
of the hard and the decomposed la;yezoa. Probably a 
further seepage is also taking place/in the decomposed 
l~r. lower 

There i8 little danger of a .. nt:l m ..... of this 
alip as the water 18 now iseu1iag freely. It would 
be advisable, howeyer, to keep the .. epagea open and 
preyent thea beiDg blookat. and to oonduct the water 
down to road le.,..l by drains. 

1929 S11e. 
~ 

A. s11p occurred in Lodder's outting in 1929. but 
was not raneweel th1e year.. fbi. 18 4u to the tappil2c 
of the water and dra1a1ng it 40wa to the road. 

B9R~{WICK'S CytfII9. 

Borthwiok's road outting is situated about one 
mile west of Penguin. Several slips han ooourred 
along the auttiDe and the hillside above. 

Bo. , Slip. 

!fu1s sUp is 81 tuated at the western end of 
the outting. 

On the beacit basalt outcrops and slightly 
nebular basalt extends at least 10 feet aboYe 1'Oad 
1...,..1. hriher up the hillside the rooks are not 
Y1sible, but pebbl.y clay appears to oyerlle the baeal t. 
SUll h1gI:I.er blue olay with pebbles 1e exposed in the 
lan4 sllp. fh1a 18 overlain by two teet of watel'WODl 
grayel tro. wbieb water is aeepiRg. The gravel i. in 
turn overlain by pebbly clays which appear to grade into 
basal tic clays probably representing basul tic tuffs with 
pebbles. 

The slips occurred at a height of 100 '0 129 
feet above the road. The width of the slip was 25 
feet but cracks indicate that the ground was affected 
to a width of 50 or 60 reet. The sl1pma fomH a 
faoe 12 teet high abon the grayel _at. while 11; afteo'" 
the material to a similar distanoe below the grayel. 
The displaoed material slipped down over the st.ep surface 
below and eventually reached and covered the road. 

Some further slight slips ~ occur here, but 
will pl'Obab1y DOt reach the road. The cause of the 
a11p was the water (greater than usual. due to the re.ceqt heavy 
rains) from the gravels saturating the ola;rey beds. 
1'he dried surface of the slip bear witness to the 
extremely liquid state O.L the material at the bottom 
of the slipping cl~. sub-soil &0. 

It would be adviseable to tap the water 
isauing from the gravel bed and conduct it by drains 
down to the road • 
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Between Nos . 3 & 1. 

Going east along the cutting the top of the 
l~er of basalt above the road rises to at least 50 
feet above road level. The basalt is overlain by 
pebbly cl~s. 

121 

Further east t he basalt sinks below road level 
and clayey gravels with large bOulder~f basalt occurs 
above road level . 

No . 1 Slip. 

This slip occurs at a bend in the road towards 
the eastern end of the cutting. The surface does not 
slope steeply upwards to the south, but a land-slip 
has occurred and threatens to cover the road . 

The greatest movement has occurred 100 feet 
off the road where a face of 12 feet has been formed. 
There does not appear to have been much horizontal 
movement at the road due to resistance near there . 
The movement and pressure have however , been relieved 
by bulging of the surfaoe and differential movements 
of small blocks along the faults or fraotures fomed . 
A small pond occurred in the centre of the affected 
area and a drain was put into carry off the water , but 
subsequent movement of sUbsidence has rendered the 
pond deeper and the drain ineffective . 

There are no outcrops in the affeoted area, but 
the soil etc . generally indicate that there are gravelly 
beds present and the boulders of basalt suggest the 
same beds that ocour further west . A number of bore 
holes suggest hard ground at depths between four and 
eight feet . At one of the faults partly weathered 
basal t has been pushed up and rather slJ8gests that this 
is the hard ground met wi thin the bore holes. It is 
evident from this that some of the basalt is involved 
in the slip which is , therefore, not the usual one of 
soil , sub-soil &c . slipping over the bedroo.k . However, 
the size of the slip is not great and by watching and 
maintaining the retaining wall it may be possible to 
prevent it reaohing the road . The nece sery drainage 
should be carried out when movement has oeased. 
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