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REPORT ON THE WAIMAKARTRI STREAM-BED

RESURVEY

INTRODUCIION

The Waimakariri Rl-ver and lts tributaries exhibit :aggradational
ì

featureb tyþ1cal of rnany river systems drainlng the CantËiUury high

country. east of the southern alpine divide.

T"gtö¡:s such aF the rellona1]y uniform, greyw"ãk" fiitrórogri, I'
I ''. r,,,.'.,-.1...the eteep topography, the particular structure, compositioir,'and' '

history of the vegetation, the past and present pattàrns of l_änd

use and' the climatic extremes associated with alpine'country,have

resulted in high rates of erosion,

Downslope movement of detritus a¡d its subsequent removal

by streams showing varying degrees of.competence has resulted in
ì-.

changes in river-bed leveÏs and active stream-bed channels. These

changes in stream-bed morphology are assumed to have been. rapj,d.
:--__' ., :_-.

However' no quantitative data a'ctuall-y exists on ej-ther the tempo

or the rna8litude gf change involved, partj-cularly with respect to
upper catchûrent tributaries, .. : . ,.. ,

: : \i ¡

L rn order to obtain sor.ne quantdtati"q asÞessment.of ,s!.reqm-þe{
profile change flfty permanent trairse"i" *,""u es'tabri.t"ot"""r""

oelected WaimakarirL headwater tribirtaries during the oumr.ner of

1960-6'1. ' Forty seven of these samu transects were reloçated,an.d

remeasuredi1January196?,End,pegsofthreetransectu"o,,ra
':'.,-

not bg located leaving' forty four, profiles. effectivery:,Igryq4s9rÇ4.

fn. addition to these three transects being replabed six new transects

were established; -two across the main poulter Riverr.tþ1ee açross' i. ':' l':ll.í'-,':-i

the Egk, and one acro6s,a lowei tributary of the Esk. The.:._ -,.--1..,.i:, .., i,-;

dietribution of .transectS througtiout the catchment is shgwn ln. Fig. 6.'.:.
a

I :i
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SURVEY METHOD

A surveyorrs leveI and staff together with a 1OO foot tape

were. gE_99...!-9..qpt"b1ish transects acroÊs tributaries enterlng the

main rivers. The traneectu *:I:,n119e4 either at appropriate distances
",, I

upstream fron confluences or at póintb downstream from majo.r..br.ea.ks

in slopé¡.;,'Readín$s fromrthe s.taff werê talten at significant changeo

in Ie.yót'across'i the transeòt, the distance fiom the appropiiate.ehtl

peg noted, reduced levels compuied and.the resulting.prolité plottefl i'

on grapb ,paper';:.' Vari.ationq in level fron profiles r¡tssþi'fls¿l'r[¡'-

1961 coi¡ld' then .be' cailculated'.

RESUJ,TS

ResuLts are tabulated in Tables 1 and 2. A sunmary of the more

pertinent observatÍons foIIow.

Over the whole catchment, ùwenty profiles exhibited aggradation,.

six had degraded, while eighteen showed no effective net chan6e.

In many cdses stream-bed profiles had changed in cross-sectional

appearance but 6cour and fill processes had balanced with the

result that aggradatÍon or degradation could not be quantitatively

detected. Greatest net aggradatiqn (1.?O feet) waõ recorded

from a tributary of the Cox River (Pou1ter Catchment). The Ìargest

degradational change (Z.lO feet) occurred in a tributary below

Whitewater streañ in,the Broken River Catchment.

Distances of lateral shift of principaÌ stream channels nnd.

amount of bank retreat were calculated. The, maximum chanrr"f "fr:-ft/o2
of €É feet occurred. in the Cattl:e Creek (Grant'River) tributary of

the Esk River. Undercutting of banks leading to collapse and widen-

ing of etream-beds .was recorded in 'eleven ca6ê6, the maximum of

13 feet occurring in' the Upper l¡laimakariri Ri'ver'.
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FEATURES OF INDIVIDUAL CATCHMENTS

Upper Waimâkaiiri. Catihment

For preeent purpooeE the Uppei Wairnakariri Catchment iktctrudes

all etreams draining'into the main river syster upstreeim'of,lthe

Poulter'River. | ' ''.:.'r!i i.rr'

' " High $iadient streans in headûater' regionsi(Grden1Cw ist'reami-

up: river) 'of the. waté¡btred. have maintained reasnnably cötrsùant bed

l-eve1s with úo noticeable ,ùrend't,owards pr'ofiLe çhangdl. , .Aüijonc

point'1n t,he llppe:r tiVaimakarirl st.ream, bapk coÌI.apse Uäd ,wtAeiiecl ' 
..

'the bed by 13 fêet (l'ig. 2a) r, but this is not a eor¡mon:fe'ature of
the rlver bedg trn the area. How'ever', the 'st¡eams draining the

lowe¡ reaches of the catchment (Green1aw streal down riv,er to the

Poulter mouth) show greater lnstabl1íty with reepect to profile
' change. 0f ereven transecte, six ehowed aggradation, one hád

degraded whi-l-e -foun'showed:no effêctive change. Five of t,he seven

transects,gh.gqing change dra.in country ühat has been burnt and

grazed., Maximum Sbgradation of '1.20 feeü vras regqrded frqm a'.- 
..'r 

1....1. .., . il.t ;t.i: ..1 ) :

tributary .be1ow the And4ews River (rig. 1a.), w]rile t\e {ntí.:crow
River had {eg¡aded O,/O feet (Fig.. 1c).

'ti:,

The Poulter catchment :. : , . .,:, ,,:-,,.,,.

, The Upper and East Poulter r.1y9r systems rem3|n "we$, y¡g$".,tilE¿

in comparison with ,the lower. reaches and with the lïaimtk."1.ti 
,, ,

Catchment as a who1e. LittJe marked change .in. tributary gtream-

bed levels were apparent from resurvey data. Of sixte"n n"orrt"ui ,:.. .: _,. .. l

reneasured, fivð haa aggraded, t*g showed degradalion ,q1d,ni4e.

g. 4a) anil a trrlutary of theremalned unchanged, Casey.Creek (¡i
.i .r

, CgT River showed Ieve1 rises of 1.Je feet 4nd l.ZO.fee-q 1"g'n.eetive1y.

However., these changes do not 
.6eern 

to be charact,erilar" or 
ttnu

cltghment general+y 3qd. et¡eam-bed fluctuations are probaþJy not
'ii :

-'vl
I

l
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a6 freguent throughout the Po¡lter 'ae 1n gther tVaimaf,ariri-

watersheds, Maximun degradation of 1.4o feet occurred in ühe 
,

. -..;. .:.
Minchin River (Fig. 3c). r,aterar otream channel shtft, and bank

i.:
collapse were not obviously'dtgnifi.cant.proc.eeses,.

' i ì ',r ;:"', !"., I '." 'l 't.:
The Esk. Catchment:

' , i ': : ',.

Past burnÍng,and continued grazing has depleted nuch of the
¡ i : ' i' ".', i:'.'"' ' 'l¡ '

forest and grasoland- cover throughout-the eatchment., only five
!' I :l .:rr' :,,\¡ ",: 

,: .j' ; '"
transects were estabrished in 1961. ln 196? four had shown

" '; 
,' rr':;;'|"

aggradation.; , the .Ni-gger str.ean transect exhibited a IeveI. rf se o.f
.:':.¡r.'t ¡¡:,..i /' ¡i.,;1,1, 

,., , ,i, I I..,-']'.,'., ,"i' :i! ì. ?

0.9 feeù. Tþu remaining:stream, the Antr' showed no deteet,able change.
'\.

largest channel Êhift'was recorded from this catchment where the: /oaCat,tle Creek (Grant River) triùutar¡ has shown a movement of i€-feet

in the position of íts princi¡el- channel (Fig. 3å). .Indicationà

are, however, that this strean, along with many othèrs, may at

any tine occupy any one of eeyerar ehanners aeross Íts profíl-e.
'.

Nevertheless cattle Creek has ¡robabÌy one of the most unstable

beds of all streams within the waimakariri catchment. steady

supply of detritus from eroding treadwäters coupred with highly
:.

fructuating flow conditions cau6e scour and firÌ processes to

alternate at the same time ensuring continued downstream movement'

of material. Thus a'stream pofile may show littre quantitative

change with.respecf, to aggradati-on or degradation yet materj.al may

be effectively rnoved downotrean.

This partícular case for Gattle Creek nay equâify "ppfy to

other mid and lower tributariee wiühin the Esk Catchment.

Additionar transecte have been established at Packety Creek and

across the maÍn Esk River.
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The Broken River Catchment: i

ifre tr:-Uutarie's of the Esk and Broken RLver Cadchnente showed

the greatest change in'bud lo.r"Ís since the lniùlaí'eur.úeli-:i ;

As ii tne case 'of the Esk watershed; the country'constltutinÉ ''

the'drainage'baein of :the:Broken River has beln Ëubjeételd to-burrilng

aúdl exiensive grazíng.' '. lt.ie perhaps si6nlfioant thät,.'all 4rarisects

showed a.qhangb i.n level. Of eight profilee reneasùred¡"ffVe'Ìiad

a6graded and túree Ìiád'delraded, -The greatest rnaþnitridè of iËhange

wao':reÊgTged frot q trf.bUtar.y þelow Whitewater Riv-er r+,here' rr

degradation of 2.1O.feet had 'occurred (tr'ig, 4U). Aggradation of

1,10 feet wa6 reco'rdedl fr.om a tributary below ülindlng Creekr,the .!:

1961 profile having.been enti-reIy planed off. A lateral naln channeL

shift of JB feet hail resulted (fig. Ð.

SUMMARY

- 

|

Past Jand use in the form of fires and. grazing has moilj-fied much
: l-

of the cover over areas within the Waimakariri Catchment. This
. .'l '¡ j.

modification has occurred mainly south and eaet. gf q l-ing.ATaTl 
;.

f¡om BuII Creek Ín the N.lì.. aoross to the Andrews Rivgr *o|.*p ilh. .

main Waimakariri to the Anti-c¡ow Rfver in the S,W. (Fls..7¡,

A point emerging from the present reçurvey is that .75f ot
:. :. . l, . .;1" ,, -. . : )

noaoured etreans drraining country south-east of this 1i4e ehowed, a
- ' 

l'

net change in levsl-, as aginst 4O% showing change north-west qf this

line. The average magnj-tude of change wa6 greater in the forner

instance. A larger number of streams had aggraded rather th?fr
j_.

degraded in both casea.. - Slmilarly, the inqtances and amount,lf , _:

lateral channel shift.and bank retreat was greater to tt" uo.,tf,-

east than to the north-west of the l-ine. Relevant detailo are

ehown in Tables 18 and 28.
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Because of the ltmited number of transects and'the shoiù interval' ' '

of time between noaÊuremente the results indicated cannot be
:

negarded as conciüsive. Trende towards agjradational chahge ín
¡:

etreame drainfng particular classes of country coul-d be lnferyed
..i, ' , ..'il.'1,: ,..r'"1 ,"'., :,.,i.but conclusl-ons at this point nay be misleading or even erroneou6r

,-: ¡. 1 ¡ :. :,.,
HÒwevert the tra¡isects have been establlshed and a start made ln

' ,: ¡rr I :,,: : l l , ,. i '.,',.. r -,,.the coLlection of quantitatl-ve d.ata. rt is hoped subsequenü
r". , i'

renlea6uremênts will clarify preeent uncertainties regarding
. | ', 't i : ' 'i:.','. .:.:..:l '.-

suspected trende revealed by. the respective.Eurveys¡ and'the cirder
¡í ,'i-. i, .,. ,. 1;.ì' i . : ., .r

of magnitude with which these.trends occur.
.:
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TABLE 1

Stream Bed Elevation Changes 1961-67
1A

1B

S .E. of Anti-crour
BuI1 Creek Line

N.W. of Anti-crow
Bull Creek Líne

Catchment

Upper trIlaimakariri

Esk

Poulter

Broken River

Wainakariri Catchment

No. of Transects
Remeasured

5

16

Transects Transects
' Aggraded Degraded

61
4o'
52
53

206

15

Transects
Unchanged.

Mean Change
in IeveI

+ O.2O ?

+ 0.J01

+ 0.18'

+ 0.06 '

+ O.1t I

1

9

8

44

0

1B

+ O.221

+ o.151

Vlaimakariri Catchment + O.1Br

I



2A

l,Vaimakariri- Catchment

S . E. of Anti-crot¡I
BulI Creek Line

N .!T . of Anti -crolv
BulI Creek Line

2B

TABLE 2

Distances of Channel Shíft and Bank Retreat - 1961-67

22.41'

27 .21 |

16.65'

1.59',

2,21 |

0.85 t

Catchment No. of Transects
Remeasured

fnstances of
Channef Shift

Amount of
Channel Shift

Instances of
Bank Retreat

Arnount of
Bank Retreat

Upper Waimakariri

Esk

Poulter

Broken River

15

5

16

I

8

t
7

6

25.27'

50. Bo '

15.8?'

12.381

1.80'

5,80'

insigni f.

1.?5,

Waimakariri Catchment 44 22.41 l 1.59',
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Firu€ 8.#

Fig. 8a: the b¡pacl anastmoàÍng pattern of {ùe midd].e reae}res
of tfre DaiD Waimakariri River, upsbean of tb Eædon River
conflLuerrce.

Fig. 8b¡ Â J os¡r party using
a s\rrveyorr s level atrÉl staff to
measlre a streae-.bed. profile.
PeuerÍL Pealc (foutter Catctrnent)
in backgroundr



Fig. 9*

Photo¡ t.J. Wendelken, 21.1þ58

.t,tr:3\,fit1,;'t

Àltbough essentio'Il" qrrqlìtative, comparative photographs are a usefirl tool ín
assess5lg streae-bed change.
The freshly de¡nsited gravels of Fig. 9a have since been nodj.fieil or moved.
Stream-beð vegetation in the ]-crer photograph corrprises nainly hård aJ¡d

si-Iver tussocks.
Bottr plrtographs f¡om the midèle reaches of lllbbolnrood Stream.

(nroken River Catchmt)



Fig. 10a

Plrgto: W.J. Fendelken, 21.rþ58

Comparative photos, again from Ribbor¡vood Strea¡n
The large stream-bed boulcter in Fig. 1Ob ca¡r be recognised in Fig. lOa.
The tra¡rsect J-ine, sme 15 chains dr¡wnstream frm this Poi¡rtr ùowed a
level rise of l.O feet sirrce ttre original zunrey.



Í'i<¡- lla: The Jo:¡dan River ín high flow, Jarruaq¡r 1957' The profiJ-e
:=Þ=-:'--
transect is establishecl lo chains upstream f¡pm ttre busìr ed'ge'

Fie-ure 11

Photo:

H.J. ì{end.e1ken,
2t+.1.67

SIÍîI€fr

Plroto: A.R. McGertY 12.1.67

Fis. 11bz the Jordår tratsect
ñ January 1967. The Profile
showecl no detectable drarrge ín
leveJ. frm that of the original


