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REPORT· 

on 

GROOY·S SLIP NEAR PENGUIN. 

INTRODUCTION. 

This slip is situated about two. miles east of r'enguin 
and is the most serioul! one in the district. .\t this place the. 
coast is in the form of a small bay with small rocky headlands at 
each side. The railway is adjacent to, and parallel with, the shore 
while the road is parallel to the railway and on the landward side 
of it. The railway is some 10 to 15 feet above high water level 
and the embankment has been close-piled in the past for the purpose. 
it is stated. of preventing a landslide some 28 years ago. One or 
more tunnels were also driven into the embankment apparently to 
check theslide by (possibly) draining water away from it. It is 
stated that the tunnel or tunnels encountered "slurry" which entered 
the tunnel and prevented further dri viDg. 

The road is 5 to 12 feet above the railway and inland 
from it the surface rises graduallY for some 15 chains after which 
it rises steeply to the summit of the basalt hills. The contours 
of the ground bear testimony to the occurrence of former landslips. 

GENERAL DESCRIPTION. 

The area affected by the present land slips is roughly 
pear shaped. It is narrowest along the road where the width is 
12 chains. It extends inland for a distance of 25 chains from 
the road and is approximately 15 chains wide at the southern end • 

. The boundary of the area is marked by a continuous line of faults or 
fractures. The vertical displacement is greatest at the head or 
southern end of the slip where a maximum of 7 feet 1s attained. The 
downthrow is generally towards the block involved in the land slip. 
but at many places the margin of the block is up thrown with reg8.rd 
to the surface on the oPPosite side of the fault. Thus on the road 
at the western side the block is downthro.m 12 to 18 inches while on 
the eastern side it is upthrown 10 to 12 inches. In many places 
the upthrow is due to the block meeting with lo:cal resistance in its 
movement as a result of which relief has been sought by an upward 
movement with consequent elevation and bulging at the surface. 

The greatest movement of the block is a horizontal ~ne in 
a northerly direction towards the sea. It is stated th~t since 
the slip started some tW_Q.!llQn1;h!'L~O. the rai lwa.,y.<Uldroad have been 
pushed seawards a distanc:_e __ Q;(' • ....M. feet. In order to keep the 
necessary alignmenr,the railway (and also the road) have had to 
be moved this distance inland. At theea.s:t~ side. the road and 
drain show a displacement seawards g~9 feet. From measurements 
taken by the Public ~orks Department. the d~ilY rate of movement has 
been two to thre~ 1nOh~!h \7i th an increase in rate towarire-Ule1:atter 
half of the period of observation. The measurements also prove 
that the movement is regular throughout the block £rom north to south. 
there' being just as much movement at the south end as at the north. 

~ithin the block there are numerous small faults which are 
generally parallel to the head of the slip or the coast. There ar e 
usually small vertical and horizontal displacements along these 
faults. The downthrow is generally on the seaWard side. In cases 
when there is an apparent upthrow to the seaward side. it would appear 
that the block on the landward side has t~ed seaward and come 
below the level of the seaward block. 
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The depth of the movement can only be determineo. --
u.lone the shore. The movement doea not extend to the rocl<~ 
outcropping on the shorc. The tor;s of the piles il? the r ;.t. l.ll"laY 
embanl<ment have been pushed seawarda and are now lYl.n.3 a lmost 
horizontal. The stone viall of the embankment where visible 
has been broken aome t\10 to thrce feet a,bove the bo.ttom. It ia 
apparent, therefore, tha t the movement ia taking pl~ce on a horizon­
tal plane at or a few teet above the level of the shore. 

G-;OL0GY. 

• . The two sides of the bay are occ upied by a dense 
and fine grained dolerite of Lower ra l aeozoic ~e. In so~ 
places the ahore and floor of the bay are occupied by the same 
rocle, but for the most part they are occupied by a completely 
decomposed representative of this rock \'Ihich is almost indistin­
guishable from decomposed basalt. The decomposed rocle is not 
visible above hi0h \'Iatcr mark due to the shin2;le and the 
embankment of the railway • 

.'It numerous pl':1ces a long the railway cutting and in 
the drain at the western end a layer of fine sand occurs. Its 
upper surface is irre~lar as in places it rises to a hei~ht of 
six feet above rail level ..md \'I i thin a short di stance dips be low 
rail level. The bottom of the sand is not visible but in view 
of lack of evidence to the contrary it is assumed that it rests 
on the decomposed dolerite. The maximum thickness would then be 
25 feet, but the average thicknees \10uld be 15 feet. The sand 
is a typical sea s1l.lld·. Little or no water is seepinz from it, 
but the sand is some places quivers and shakes when trodden on 
and water can be brought to the surface b) this meane. 

In the railway cuttin3s, it would appear that the 
s~nd is overlain by more or lees completely decompo oed baealt, 
Whi ch also appears at a hi.!her level on the road. Thece 
observations were made at t he western side, the relations to the 
east being obscured by filling, soil detritus and possibly 
recent gravels . 

:b'rom the road inland, t..1-tere are practically no e:;;:posures 
of r ocks The" s oil is for the most part a basaltic one but mu ch 
of this has been shed from the basalt hills. 'I1ater worn pebbles 
occur in the soil and on the surface a t numerous p laces thus 
indicating the presence of gravel beds. It is impossible, 
h07:ever, to definitely determine the structure, particularly as old 
land-slips have occurred and further increase the difficulty of 
deciphering the geology. The general seQuence is someuhat as 
follo\'ls : - . 

Clays with pebbles in them overlie the basalt exposed 
on the road and railway especially on the western side. Further 
south a.nd about 70 - 90 feet above the road, aea- sa.nd is cxposed 
tn a creek bed, being apparently derived from a layer about this 
hcicht above the road. In the drains put into a S\'Ja!!lp at 0. 
OOt:lcwhat hi..;her level on the western side basalt waG ta t Wi tho At 

sti ll higher level and at one about that of the drain out of the 
ht ~he Gt l a300n that has been drained, numerous wate~7o~a pebb les 
occu r. These may corresp ond generally to the gravels uhich 
'lppear in the toe of the slip cn the eastel"n side beloll t ::e seven 
foo t face. at a height of approximately 150 feet above the road . 
In thi s slip the gra.ve13 are overlain by solid basult. still further 
o~~ and hiGher up the bills, there are no exposures owing to the 
~~r:C:rbein.J \1ell sOil:d, but the rock here is prob3.bly bas .. lt. 

e three depresB10ns here two of which contained water and 
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h'lvO beon drained, ti1ile the third io dry. The latter one 
represents !l.i'l old land slip a.nd with ito catchment ahould contain 
water . Tho water must either drain out 01' it along the old 
slil'-plo.ne or more li!:ely throuehout any ~ro.vel b3ds {for which 
however there is little or no evidc.mce3 at this ho iGht. 

The general st~ucture, therefore, is one of interbedded 
l~crs of basalt, Gr~vel3 nlld sand but it is impossible to 
sta te the number and thiclmeoo of sa.me. 

The block involved in the sl1p forma tho Gre~tcr 
portion of a. rouGh amphitheatre shaped depression in the hills. 
It is drained for the most pa,l't by one soall creek \7i th a. few 
branches. A few small G\'/aI!lJ:lY places nnd lagoons occurred but 
otherwise the dr:.lin~e Was "u1 te free ancl unllinclered. Dome of 
the SW!l.!llPS and lagoons \10re formed in the depre oSions C:lU oed by 
old lo.ndol1ps or sttloll subsidenceo ,7h11a othera :n'S in places 
craracteriotic of the north west cOllotal districts viz. llt the 
level of beds of gravel and s:md interbedded with ba.salt, 
vlherG the denUdation of the former gives a. flnt s ,lrface an i 
sprin~s trom thecseepina into the flat produces the swamps. 

Gince the slip started pract1cn.lly all the eW l nll1Y 
places l'.nve been drained by tho rublic \1or1:2 Department. wllile 
the flow of the creek haa also been improved by ditching. A 
commencement YIa,S c ade with a pi peline to cotjduot the creck {\\1aY 
from the slipping block and through solid ~round on the east 
oide but while movement i3 taking place itia not aclviaable 
to continue this line into the slidil'lg blocI •• 

It is usua.l in landslip3 to tind a seepaGe of water 
\"Jhich has played a part in saturating a. clayey bedrock or l ayer 
and alloi7ed the overlyin~ l1l.:l.teria l to slip over i't. In Groom t a 
slip however, there is no l3eepa~e a.sBociu.ted with any of the 
small dislooations, hor does there a.ppear to be any Water seeping 
from thetr.ont -of. tho al1ppin,g block along the obore • 

• , . 1 . 

It will be noted £C0lll the above deac'l."iptions that a ro..wly. 
pear shaped block of land. i s ooving slowly sea.~/a.rcls at a rate 
of t~oto three inches per day, and that at the shore it is 
covin.3 on 0. plane at or slic;htlY above h1gh-ua.ter mark. 

This block corresponds genera.llY to an amphitheatre-
s :aped depression in the hills formed nninly by the denuclt>.tion 
of :l. small creek. The denUdation has been influenced -by the 
Cco lo0 ical structure 'Ohic11. is t l:a.t of a :filled-in bl'l.Y of 
;: re-b:l.caltic times. The ba salt, gre.vels. sands &c. (41:'0 more 
eat)ily reooved than the rord, reoistant dolerite ",hich foros t ho 
horns of the present baY a.nd also extends inland as ridees boundine 
the lO',7er part of tho acphithea.tre. The ~ is boine: re-e::posed 
by the dc~udation. 

. The shape (£ the blocl: 1s, therofore, la.rgely determined 
cy the ecolo3ical otr ucture viz. n filled-in baY now in the 
i' rocoos ot boin3 re exposed. This I3tructure is la.rgely 
tnotruoental in the cause or tho land-ulip. The floor of the old 
b:l.Y no doubt extendo inland some di3tance ... i th proba.bly a Crmual 
rico to tile south. The lowest layer of sea-sand prob~blJ aloo 
cxten:l.o inland to too head of the old baY. The floor of dccom,)olJe( 
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(now represented by clay) dolerite represents a. plane wh1ch 
is extrenely olippery and wet. Tho sand layer though 
incompressible probably offers l1ttle or no resistance to 
horizontal movement on or even 1n it. The movement 1s 
taking place on the plane of th~ dolerite floor or in t~e Band 
a ehort distance above it. Whlchever it is the block lS 
moving on it slowly but surely wi thoutany great amcunt or 
resistance. 

AS in most land slips, the movement co-inc ides 
with a. period of hea.vy rainfall and yet trom visible evidence 
it is difficult to determine the actual part played by water 
in this slip. It is considered, 'therefore, that durinG the wet 
uinter a l:lrger cluant1ty of water than usual has entered the 
sand or moved along the decomposed dolerite floor of tho old bay. 
This produced conditions more suitable for slippin3 than 
formerly and henco the block began to move. The movement is 
slow beoause of the size of the bloolc and beoause the slope of tbG 
dolerite floor 1a onlY sliGht. 

Tho fact that water ~eepagea do not appear at the 
seaward edge of the slip is surprising and may be due to 
one of two rea.sons. 

(1). Tha quantity of water may not be greater 
than that neoassary to s:J.turato the Bond and 
the dolerite floor, or 

(2) • TIle surp Ius wa. ter. if nny. lIDY be da.mllled. 
within tho olipping block. 

TmC01.r. 'ENDAT! ONS. 

In vie<t of the size and weight" of the block of 
land involved it is obvious that little or nothin~ can be done 
to stop the actual movement. The movement will undoubtedlY cease 
of its own ~ccord eventually and then stepa can be taken to 
minimise the posSi biU ty of further move,mant. 

In the first place it would bead.Visable to put do\vu 
two or three boreholes inland from the road starting near the 
road and progressing to the south to prove , if the sand layer 
does extend inland and is the probable cause of the movement when 
it bscomes saturated. 

If the sand does extend inland then in order to minimise 
its saturation it would be advisa.ble (a.nd \no doubt also even if 
the sand does not extend far inland )to drive one or more tunnels 
into it to permit of free access of water ~rom it. If running 
ground is met as previously, then close timbering would be necessary 
and driVing would have ~o be oarried out wi~ methods used in 
deep lead minine. It the movement does not \stop shortly, it 
would be advisable to carry out such driVing ' i'n an attomptto stop 
the movement. . .' \ 

. , 
In order to prevent as little ~rtllce ~ater as possible 

percolat~n3 underground the work of draini,r..:: th~ s'/ampy pl a.ces 
and loadlng the creek water off the atfoct,ed block and adj a cent 
solid country as quickly as possible shou~ be ~ completed. Some 
attention should also be £;i ven to the draining '9f the dolerite 
ridGes e~ch side of the affected block SQ ' that there is a minimum 
of peroolation dovm the sides of tho old filled-in-bay. If nec­
essa.ry these could be marked out by one ot :the stat! of the Geol­
OGical Survey. However, there seElllls little, advantage in 60 
doing until movement has ceased 'so /thil,t t~B ' drllln8, 
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will not be destroyed, thus avoiding repair and replacement, as 
can easilY happen while the movement and subsidiary slips and 
faults are occurring. 

The question of piling or-'other methode of 
attempting to prevent further movement after the present one 
atopa, or even of attempting t·o stop the present movement, is 
a matter for the j'ublic Works Department to decide. Any 
piling should be driven, or fOUndation work carried out. in 
the decomposed dolerite. 

Mines Department, 
1/10/31. 

~. 
GOV3~ G.SOLOGIST. 


