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Water temperature is an important aspect of
physical water quality which may have a significant
impact upon the suitability of a given river for such
instream uses as water-based recreation, freshwater
fisheries, or pollution abatement (Macan 1974;
Bovee, 1978). Overseas work on the analysis and
prediction of river water temperatures (Crisp 1977;
Langford 1972; Morse 1972; Smith 1979) demons-
trates that water resource development may
significantly modify stream temperature regimes,
and there is increasing concern that the impacts of
such developments in New Zealand be fully
evaluated. Man-induced changes cannot always be
assumed to be adverse; for example, an expected
temperature increase of 3'C due to addition of
heated effluent from a power plant may increase the
biological productivity of the river downstream and
produce a significant improvement in a commercial
fishery. Ilence, only where the optimum require-
ments of the instream use, the present conditions,
and the expected changes are all known, can impacts
be properly evaluated.

Recent studies by Dymond & Henderson (1981)
and Hockey et ø1. (1980) have considered the effect
of flow reduction upon water temperatures, using an
energy balance approach developed from the work
of Brocard & Harleman (1976), Brown (1969),
Morse (1972), and Raphael (1962). Where such a
model is to be used, however, information is still
required on the temperature regirne of the waterway
in its undisturbed condition. In New Zealand, little
readily usable information on river temperature
regimes is available for either unmodified streams or
for streams affected by water resource development.
Published work is limited to that of Grant (1977) on
water temperatures at three stations in the
Ngaruroro, and by Johnson (7977), in the

The Ministry of Works and Development (MWD)
hydrological data system includes many thousands of
temperature measurements made during flow
gaugings at several hundred water-level recorder
sites during the last 25 years. Because gaugings are
carried out at more or less widely spaced intervals,
the temperature measurements cannot provide a
detailed record of temperature variations at a site for
a specific period; indeed, many sites with stable
stage-discharge rating curves may have less than 20
temperature measurements because more gaugings
were unnecessary to establish the rating curve.
Grant (1977) has discussed the inadequacies of
periodic data, but Limerinos (1978) demonstrated
that periodic measurements define the parameters in
equation 1 as accurately as continuous data obtained
from thermograph records. The measurements used
herein were primarily made between the hours of
0900 and 1600; histograms for selected sites indicate
that in general, observations are evenly spread

headwaters of Broken River, Craigieburn Range.
Nevertheless, unpublished water temperature data
are available for several hundred water-level
recorder sites in New Zealand, because it is standard
practice to measure $rater temperature after a
discharge measurement (flow gauging) at each site,
This body of data provides both a broad picture of
temperature regimes for much of the country, and a
basis for developing and testing models of water
temperature that may be used to predict tempera-
ture regimes at sites for which no data are available.

A number of studies have demonstrated (Johnson
1971; Limerinos 1978; Shampíne 1977; Walker &
Lawson 1977; Wañ 1963) that the annual cycle of
river water temperatures may be fitted by a sine
curve of the form.
T¡ : T + A sin (2tti + 0) ..................... (1)
in which T, is the temperature ('C) at time t,
(0<ti<1., with 0 at 0000 h on 1 January andl at24OO
h on 31 December), l is mean temperature ('C), A
is amplitude of the sine curve ('C) and 0 is phase
shift of the curve (radians). Limerinos (1978)
concluded that more than 80Vo of the annual
variation in temperature could be explained by the
sine functions calculated for 82 sites in California. At
the same time, Johnson (1971), Shampine (L977)
and Walker & Lawson (1977) have found that it may
be possible to predict the parameters of equation 1

from catchment cha¡acteristics; in particular, T
seems to be readily predictable from catchment
elevation and/or latitude.

The purpose of the present study was therefore to
collate and synthesize water temperature data that
are already available in New Zealand, and to
develop an empirical model so that 'ilater tempera-
ture regimes may be predicted for sites at which no
data are available.

INTRODUCTION

DATA BASE

throughout the working day, with a tendency for
most to be made between 1100 and 1300 hours. Data
assembled by P. J. T. Smith, M'WD, Dunedin (pers.
comm.) for the Clutha River, Hockey et al. (1980)
for the Hurunui River, and B¡own (1969) for small
streams in the USA, indicate that mean daily water
temperature occurs in the early afternoon on large
rivers, and between 1000 and 1200 hours in small
streams. flence, the periodic data used herein
should provide a reasonable estimate of the trend of
mean daily temperature in medium to large rivers,
but of some temperature in excess of the mean in
smaller rivers and streams.

Preliminary analysis indicated that at least 30
measurements were desirable for defining the
annual temperature regime at a site. On this basis, a
sample of.254 sites was selected for analysis (Figures
1 and 2). Plots of the temperature data for thesJsites
are presented in Appendix 1, by MWD district.
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ANALYSIS
A computer program written by R. P. Ibbitt

(MWD, Christchu¡ch) was used to compute, by an
iterative least-squares procedure, the parameters T,
A and 0 in eguation 1 for each site. Values of these
parameters, of maximum and minimum observed
temperature (T.o and T.r) and of the standard
error of estimate (se) of the best-fit curye are
tabulated in Appendix 2.

For each site, the following readily measured
physical variables were measured from NZMS1
maps: latitude (LAT, in decimal degrees); recorder
elevation (RECEL, in m); maximum catchment
elevation (MAXEL, in m); elevation at the point
halfway between the recorder site and the highest
point measured along the stream channel (MNEL,
in m); catchment area (AREA, in km'). Where
available, figures for mean discharge, Q, standard
deviation of lnstantaneous flows, Qro, @ottr in m3s'1)

and coefficient of variation of instantaneous flows,
Q"u : Q,o/Q, were obtained (Appendix 2).
Shampine (1977) measured a number of additional
physical variables (slope, length, and azimuth of

RESULTS AND
The plots of temperature data presented in

Appendix 1 confirm that periodic temperature
measurements can be fitted by a sine curve; although
no other mathematical functions were tested, the
sine curve appears to be perfectly acceptable.

stream; perc€ntage of area in lakes; mean monthly
and annual air temperatures), but his analysis
indicated that they were unimportant, so they were
excluded from the present study. Although air
temperatures have been shown by Johnson (1971)
and Walker & Lawson (L977) to be closely.
correlated with water temperatures, no attempt was
made to include air temperature in the analysis,
because of the relatively small area of New T,r,aland
for which reliable measurements are available and
the lack of a ready source of appropriate data (4. I.
Tomlinson, New Zealand Meteorological Service,
pers. comm.). Similarþ, other factors such as
cloudiness which are known to influence tempera-
ture regimes could not be included because of the
small amount of reliable information available. The
relationships between the water temperature para-
meters and the physical catchment characteristics
were examined with multiple correlation and
stepwise regtession analyses. Logarithmic transfor-
mation was used to normalise the distributions of
some variables, and their logarithms used in the
analyses.

DrscussroN
The matrix of correlation coefficients between the

sine curve parameters and the physical variables is
presented in Table 1. Table 2 shows means, standard
deviations, etc, of the parameters.

Table I Matr¡x of correlation coefficients between temperature parameters and catchment character¡st¡cs
for 254 sites.

T-", T-in AT

T,n""
T-¡n

maxelev

1.0
0.222
0.705
0.669
0.223
0.594

- 0.363
- 0.100

- 0.45

- 0.483
- 0.444

1.0
o.747

- 0.342
- 0.176
- 0,¿tÍ18

- 0.669

- 0.200
- 0.451
- 0.525

- 0.369

1.0
0.188
0,034
0.038
0.71',!

- 0.130
- 0.611

- 0.694

- 0.535

1.0
0.255
0.686
0.129

- 0.175
- 0.11 1

- 0.145
- 0.130

1.0
o.292

- 0.077
- 0.254

0.034
0.048

- 0.210

1.0
0.111

- 0.191

- 0.023
0.029

- 0.137

T
A
0

meanelev
Log (meanelev)

Note: Coefficients > 0.13 are sígnificantly different from zøÍo, P < 0.05.

Table 2 Selected Statistical Parameters for the Tomperature Variables, 254 Sites.

T'nrt Ttln A

Mean
Standard Deviation ...
Standard Error of Mean
Minimum
Maximum ...
CV:SD/Mean

21.8
3.9
0.25

12.5
33.0

0.18

5.1
3.0
0.19
0.0

12.0
0.59

't2.6
2.6
0.16
2.95

18.2
o.21

5.2
1.6
0.10
0.55
8,9
0.30

1.23
0.15
0.01
o.74
1.97
o.12

2.01
0.51
0.03
0,58
3.32
0.25
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Slne Curve Parametcrs
Best-fit regression equations for the parameters

were computed in which, firstly, only catchment
variables and, secondly, both catchment and
discharge variables could be entered by the stepwise
computation procedure. Sample sizes were, respect-
ively, 254 and 198 sites. Although statistically
significant equations could be computed for all of
the temperature parameters, only one, for mean
temperature, T, "explained" more than30Vo oLthe
variation in the parameter.

T = 95.8 - 4ó.5 Iog (LAT) - 3,46 tos (MNEL) . . (2)(2.8) (0.26)
(s2vo) (21Vo)

The standard errors of the coefficients and percent
of variance explained by the independent variables
are shown beneath equation 2; the overall standard
error of estimate is 1.38"C. The implication of
equation 2 is that mean temperature may be reliably
predicted in terms of the latitude of the measure-
ment site and the catchment elevation parameter,
MNEL; these two variables account f.or 73Vo of the
variation in T for the sample of 254 sites. This
conforms closely to the findings of Johnson (797I)
and Shampine (7977). Examination of the residuals
from equation 2 provided no clues as to the factors
that explain the remaining 27Vo of variance in T;
neither geographic location (a surrogate for climatic
zone), channel characteristics, nor hydrologic
character (e.g., lake-fed, spring-fed) were notice-
ably related to the magnitude of the residuals. No
doubt measurement error and lack of fit of equation
1 to the data are responsible for a significant portion
of the unexplained variance.

Shampine (1977) rvas unable to develop a
statistical model to predict amplitude, A, from
physical catchment variables for streams in Indiana,
and the data presented by Johnson (1971) similarly
provide no evidence for any dependence of A upon
catchment characteristics. The present study con-
forms to this; only 6Vo of the variance in A was
accounted for by catchment variables included in the
analysis (catchment area and maximum elevation).
Flowever, examination of the data indicated some
dependence of A on hydrologic regime; a bivariate
scatter plot of T and A (Figure 3) suggests a number
of groupings which show the influence of climatic or
hydrologic factors. Most noticeable is a group of
sites with values of A less than 2.5oC which are all
located around Lake Rotorua and are spring fed; or
are located on limestone outcrops (site 14604, Figure
4). Clearly, the annual range of water temperature
in these streams is moderated by the predominantly
subterranean source of stream flow. Another
grouping of sites with low values of A includes many
located on the West Coast of the South Island; it is
considered that the equable climate and frequent
cloud cover is here responsible for the low range in
temperatures (site U7Ol, Figure 4). On the other
hand, sites in inland Otago and Canterbury tend to
have large values of A (although mean temperatures
are low) (sites 62105, '7LIO3, Figure 4). Generally
clear skies promote rapid heating and cooling of the
water both during the day and over the year, and
many of these watercourses also tend to be wide and

braided, which again promotes rapid heating and
cooling. Sites in the East Cape-Gisborne region also
have a tendency for large values of A (site 19716,
Figure 4). In most cases, this is perhaps less a
function of climatic conditions than of the generally
small size of the streams included in the sample from
this area.

E-G

G)

o5101520
mean tempenature I (.C )

Figure 3 Bivariate plot of T and A. The group¡ngs
around the main mass of points were ident¡fied
with the help of cluster analysis, using computer
program BMDP3M (Dixon 1975). The groupings
are only tendencies, because many sites in those
groups actually plot in the central body of points.
Groups are: O-C: Otago and Canterbury; E-G:
East Cape and Gisborne; W: West Coast, South
lsland; T: Taupo pumice/limestone; G: Glacial,

Nevertheless, an equation which included vari-
ables indicative of hydrologic regime explained less
than 3OVo of the variance in A, and there is no
justification for attempting to develop regional
equations for A, because many sites in the four
districts mentioned above are intermixed with sites
from the rest of the country.

Amplitude appears, therefore, to be a function of
a variety of factors, most of which are as yet
unrecognised or unquantified. If synthesis of the
annual temperature regime at a given site is
required, the only method (apart from actually
making measurements) appears to be to examine the
data set presented in the appendices, identify those
sites most similar (in terms of geographic location or
climate, channel morphology, hydrologic regime,
etc.) to the site of interest, and select the
appropriate value of A.
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Site Grid Reference T('c) A("c) e(radians) se('C) Latitude

14604 Awahou... N76.685149 12.5 0,55 1.63 0.58 38.1
16501 Motu N70:057358 13.9 4.72 1.13 2.18 37.86
19716 Waipaoa N89:273614 16.5 7.60 1,35 2'87 38.47
62105 Clarence 547:265862 9.5 6,31 1.20 2'39 42.46
71103 Hakataramea ... 3118:125112 12.0 6,40 1,29 2'14 46.72
71125 Hooker (glacial) 579:787304 3.0 2.36 1.97 1.98 43.74
74313 Taieri ... 5135:843534 10.5 8,28 1,35 2.4O 45.19
78503 Waihopai 5177:4Í11045 11.3 5,16 1.33 2.3O 46.39
84701 Cleddau... 5113:908108 9.1 2.63 1.22 1.50 44.69
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Most sites have rather similar values of phase
shift, 0, which is an index of the timing of the
maximum temperature during the year. The mean
value of 0 for the 254 sites is 1.23 radians, with a
standard deviation of only 0.15 radians; this implies
that the peak temperature occurs on average on
January 26, and that temperature at about 67Vo of
the sites peaks between January 19 and February 2.
As catchment size increases, there is a weak
tendency for 0 to decrease-that is, the temperature
peak occurs later in the year, as might be expected.
Flowever, for the purpose of synthesizing a
temperature regime relationship, the mean value of
1.23 radians should be adequate.

Maximum Temperature and Temperature
Variabllity

For the purpose of evaluating the suitability of a
river for instream uses such as fish habitat, such
aspects of the water temperature regime as
maximum temperature, diurnal variability of temp-
erature, and rates of change of temperature a¡e of
great importance. Indices of these aspects used
herein are maximum recorded temperature, T-o,
and the standard etror, se, of equation 1 for each
site, the latter being an index of the amount of
scatter of points about the best-fit sine curve.
Unfortunately, neither of these parameters can be

satisfactorily predicted from simple catchment
characteristics, although Tr", is to some extent (R2: 29Vo) determined by latitude and the elevation
parameter MNEL. This is perhaps not surprising
because both parameters depend strongly on the
precise conditions pertaining at the time tempera-
ture measurements are taken-that is, on time of
day, on meteorological conditions such as degree of
cloudiness, on depth, clarity, and volume of water,
etc.-and on physical characteristics of the channel
upstream such as amount of shading (either from
overhanging vegetation or surrounding hills), the
character of the stream bed, channel width, and so
on. Physically based models to predict water
temperatures require much detailed information on
physical conditions, so that it is not surprising that a
simple statistical model cannot be developed. As
with sine curve amplitude, therefore, it appears that
the only method available for predicting maximum
temperature and variability of temperature at a
given site is to examine the data set in the
appendices and to select the site that is most similar
to the site of interest. If the study warrants it, the
alternative is to use a simulation model of the type
developed by Hockey et al. (1980), or to make actual
measurements at the critical period (most probably
at the end of January), if annual maximum
temperature is of specific concern.

CONCLUSION

Periodic measurements of water temperature at
254 sites in New Zealand may be fitted by sine
curves, if measurements for different years are
combined, as shown by Shampine (1977), Ward
(1963) and others. Inspection suggests that the best-
fit sine curves are unlikely to be improved upon by
use of any other mathematical function. As few as
thirty points randomly spaced through the year
appear adequate to define the parameters of the
curve, although fifty or more are desirable; periodic
data have been shown by Limerinos (1978) to
provide an estimate of the parameters as good as
that given by continuously measured data. The
measurements used herein provide an estimate of
water temperature at about noon, which in medium
to large rivers is the time when mean temperature
tends to be passed in the diurnal temperature cycle.

Attempts to develop a model to predict, for a site
at which no data are available, the annual
temperature regime from easily measured catchment
characte¡istics had a similar degree of success to that
of Shampine (7977) in Indiana. The parameter T of
the sine curve (mean annual temperature) may be
accurately predicted by an equation (equation 2)
that includes latitude and catchment elevation. The
parameter A (amplitude of the curve) cannot be

predicted to an acceptable level of accuracy and it is
suggested that the only way in which the body of
data available for the study may be used is by
selecting those sites which are most similar (in
respect of climatic zone, geographic location,
channel character, etc.) to the site of interest and
using their value of A. The third parameter, 0, of the
sine curve has a remarkably stable value throughout
New Zealand, and its mean value may be adopted.

It proved impossible to predict maximum
temperature and the dispersion of temperatures
about the trend line. If this information is required
for a given location, inspection of the data set for a
similar site may provide an estimate, but the only
wholly acceptable solution seems to be to make field
measurements or to use a simulation approach. In
the latter case, the annual trend line obtained by the
three step procedure outlined in the preceding
paragraph may provide an acceptable basis. If
measurements are to be made, the study indicates
the most appropriate time of year for data collection
if attention is focussed on maximum temperatures
(late January), and the number of periodic
measurements likely to be required (a minimum of
thirty, but preferably fifty, or one per week for a
year).
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APPENDIX 1: Graphs of Temperature Measurements and Best-fit Sine
Curves

INDEX: BY SITE NUMBER

Site
t3t6
1m9
3503
3506
3819
4901
7817
9228
13901
14601
L4ffi3
t4ffi4
14ffi6
t4ffi7
14610
L4614

4624
4625
4627
4628
5302
534L
s350
5408
5410
5472
s432
551 1

5514
5534
5536

15901
16002
16501
16502
17ffi7
17ffiz
17603
17604
17606
17702
1780r
17802
17803
t'7804
t7901
t7w2
r7m4
18306
I 8308
18309
18310
t8312
18323
1832s
18902
19ffi2
19701
t9702
19708
t9709
19777
19772
79716
19724
19725
19726
19728
19734
19749
19765
27401
27409
214L0
21ffi7
21801
21803
22501

River
Awanui
Peria

District
AUCK
AUCK
AUCK
AUCK
AUCK
AUCK
AUCK
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HAM
HA'M
HAM
HAM
HAM
HAM
HAM
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP

Page
79
L9
t9
19
t9
19
20
22
22
22
22
aa

22
23
23
23
23
23
23
24
24
24
24
25
25
a<

25
25
?<

26
26
28
28
28
28
28
28
29
29
29
29
29
29
30
30
30
30
30
30
31
31
31
31
31
3t
32
32
32
32
32
32
33
33
33
33
33
33
34
34
34
34
34
34
35
35
35
35
35

Waiteti
Awahou
Waingaehe
Waiohewa
Utuhina
Kaituna
L. Rotorua
Puarenga
Waiari
Mangorewa
Tarawera
Tarawera
Mangakino
Rangitaiki
Whirinaki
Rangitaiki
Rangitaiki
Waimana
Whakatane
Wairere
Waimana
Waioeka
Otara
Motu
Motu
Wharekahika
Mangatutu
Waitaukakari
Waimate
Oweka
Nukutaharua..
Karakatuwhero
Parinui
Pukeanaru
Tawaroa
Awatere
Kopuapounamu
Taurangakautuku
Poroporo
Tapuaeroa
Waiapu
Mata
Maraehara
Raparapaririki
Mangaraukokore
Hikuwai
Waimata
Waipaoa
Waipaoa
Waikohu
Wharekopae
Waingaromia
Mangatu
Waipaoa
Waikohu
lVaikohu
Waikohu
Te Arai
Waikohu
Te Arai
Mangatu
Wairoa
Waiau
Waihi
Tahekenul
Mohaka
Mohaka
Waikoau

Station
School Cut ...
Honeymoon Valley ...
Backblocks...
Tyrees Ford
Willowbank
Dugmores Rock ...
Days Bridge
Old Quarry
Omokoroa...
L. Rotoiti Outlet
Tauranga Direct Rd ...
Tauranga Direct Rd .. .

SH 30 Br

Reference
N10:77,1686
N10:999686
N11:3955,14
N11:391555
N15:529363
N20:942120
N38:213748
N57:247746
N58:503608
N7ó:811186
N76:679L22
N7ó:685149
N76:777059
N7ó:791111
N76:710052
N67:832459
N7ó:788154
N76:732018
N67:799430
N67:816348
N68:218278
N77:966993
N86:936824
N86:145648
N86:191623
N77:248155
N86:232822
N78:478076
N78:436194
Nó9:466250
N87:551818
N78:737923
N78:791094
N70:057358
N79:032946
N62:688692
N62:666ó58
N62:659667
N62:670651
N62:562670
N62:6886ó1
N63:737623
N62:683587
N62:667566
N62:637577
N63:748565
N62:657537
N71:651495
N72:820428
N71:489356
N71:689302
N80:45ffi78
N72:8ó0450
N71:495363
N71:470360
N89:650818
N98:445,102
N89:268623
N88:245835
N88:123668
N97:0ó1529
N89:326746
N88:192724
N89:273ó14
N88:166633
N88:176633
N88:1ó3ó3ó
N97:212301
N88:197130
N106:213296
N88:227722
N106:853108
N105:480048
N105:564136
N115:661925
N115:542895
N774:072775
N114:288728

SH 30 Br
SH5Br
Te Matai
Mission Bay
FRI BT
Muttons
Saunders Farm
Awakaponga
Lake Outlet
County Br ...
Murupara ...
Galatea
Te Teko
Kopuriki
Gorge
Whakatane...
WainuiRd...
Ogilvies Br ...
Gorge
Browns Br . ..
Houpoto
Waitangirua
Hicks Bay Rd Br
sH 35
SH 35
SH 35
sH 35
SH 35
SH 35
Forest Rd Br
Forest Rd Br
Fo¡est Rd Fo¡d
SH 35
County Br ...
Tangihanga
Rangitukia Rd Br
Pakihiroa Rd Br
Rotokautuku Br
O$,etea
Rangitukua Rd Br
Tapuaeroa Rd
Gate Rd Br
rffillow Flat
Goodwins Rd
Kanakanaia Br
Waipaoa Stn
Mahaki
Killarney
Terrace
Omapere ...
Kanakanaia CAV
No.2 Bridge
No. 3 Bridge
No. 4 Bridge
Site 61
No. 1 Bridge
Reays Br
Whatatutu...
Marumaru...
Otoi
Waihi
Glenstrae...
Raupunga
Glenfalls
Waikoau Rd

L3



Site River
22502 SandyCk
23ml Tutaekuri
23102 Ngaruroro
23IO3 Ngaruroro
23704 Ngaruroro
23706 Taruarau
23207 Tukituki
23203 Tukituki
23209 Otane
23211 \ilaipawa
23279 Waipawa
2322L Mangatewai
23ffi1 Waingongoro...
29202 Ruamahanga.
29808 Hutt
29818 Hutt
30516 Mill Ck
31803 Otaki
32526 Mangahao
32529 Tiraumea
3253L Mangatainoka
32541 Mangatera
32563 Oroua
32576 Pohangina
32580 Manawatu
32590 Koputaroa
32702 Rangitikei
32708 Rangitikei
f2726 Hautapu
32732 Moawhango
32733 Moawhango
32734 Mangaio
33107 Whangaehu
33lll Mangawhero
33714 Waitangi
33115 Mangaetoroa.
33716 Wahianoa
337t7 Makotuku
33301 Wanganui
33302 \Vanganui
33307 Wanganui
33309 Manganui-a-te-Ao
33312 Retaruke
33313 Ohura
33316 Ongarue
33320 Whakapapa
33347 Wanganui
33356 Wanganui
36001 Punehu
39504 Manganui
39508 Manganui
39510 Ngatoro
40703 Mangakowhai
43472 Waiotapu
43810 Maketu
45702 Waiwhiu
46618 Mangakahia
46651 Manganui
47527 Opahi
48015 Mangamuka
56901 Riwaka Sth Branch
57008 Motueka
57009 Motueka
57014 StanleyBrook
57101 Moutere
57502 Wairoa
58301 Collins
59003 Kaituna
60104 Taylor
60108 Wairau
æ172 Branch
ó0114 Wairau
ffi176 Wairau
62703 Acheron
62104 Ribble
62705 Clarence
64û2 Waiaugû6 Waiau
64,670 Stanton
65104 Hurunui
68001 Selwyn
68503 Harper
68509 LakeStm
68511 Wilberforce
68513 Wilberforce
69506 Orari
71102 Otekaieke
77103 Hakataramea.
71106 Maerewhenua11116 Ahuriri

Station
. sH2
.. Puketapu...
, Fernhill
.. WhanaWhana

Kuripapango
Taihape Rd

.. Red Br

.- Waipukurau ...
Glendon
Waipawa

. Fletchers Crossing
. SH50

Waimarama Rd ...
.. Waihenga ...

Kaitoke
Birchville ...
Papanui

.. Tuapaka
Ballance

.. Ngaturi
Susp Br

.. Dannevirke

.. KawaWool ...
Mais Reach

, Ruahine St...
Tavisrock Rd
Mangaweka

. Springvale...
Taihape

. Waiouru
Moawhango
Waiouru
Karioi
Ore Ore
Tangiwai
School
Karioi

.. sH49A
Paetawa

. Te Maire
Headwaters
Ashworth ...

.. Kawautahi ...
Tokorima ...

.. Taringamutu ...
Footbridge...

. Te Po¡ere ...
.. Piriaka
.. Pihama

Tariki Rd ...
, SH3

SH3
Kaingapipi...
Reporoa

.. Rimu Stand
Dome Shadow
Gorge

. . Permanent Station ...
Pond
Gorge

. Moss Bush ...
Gorge

.. Woodstock...
Barkers

.. Old House Rd

.. Gorge
. Drop Structure

. . Oka¡amio ...
\ileir
Tuamarina...
Recorder ...
DipFlat
Hells Gate .,.

. Cla¡encc

.. Airstrip
Jollies

.. Ma¡ble Pt ...
Malings Pass
Cheddar Valley

. Mandamus...

. Whitecliffs...
Coleridge...

. Rouses
Woolshed Hill
Oakden

.. Silverton
Stockbridge
AboveMHB
Kellys Gully
SDiadem...

Refe¡ence
. N1I4:3L7746

N134:211367
N134:185275
Nl33:843320
N123:783533

.. NL23:679¡til
N134:338119
N1,ló:988794
Nl41:015921
N141:014843

. N1¿10:753990
N745:776795
N142:38,1006
N161:9,14332

.. N1ó1:716507

.. N1ó1:6r4448
Nl60:334350

. N757:719792
NL49:270254
N149:392215
NI49:327261
N145:561510
N149:066488
N1¿14;263511
N149:133348
N152:849059

.. Nl39:288015
N123:507416
N132:286184
NL22:23&89
Nl32:339270
NL22:2L9608
N131:965389
N131:778308
NI22:077477
N121:743458
Nl22:735523

.. N72L:834547
N138:667055
N101:7050ó7
N112:089990
Nl2l:723621
Nl11:735911
N101:556097
N101:751165
Nl11:960859

. Nl12:0879¿14
N101:852116
N128:507387
Nlú:U3727
N119:831ó49

.. N109:78ó778
N83:563707
N85:801680
N47:508255

.. N34:1472ú
N19:366077
N23:632676
N15:2343¡14
N10:008591
S13:307569
S2ó:2E8863
Sl3:272320

. 519:208248

. 574:377347
. 520:493149

S15:86ó428
S2l:077124

. 528:220888

.. 522:253O77
527:532773

.. 533:290547
S40:265357
S47:319961
547:377930
S47:265862

.. 554:L42&2
S40:038154

. 555:47264.7
.. S6L:932462

574:349&9
. 5ó5:9ó2948
.. 573:722674
. 573:913860

573:9378/.3
591:730080
SI27:L53912
S118:125112

. 5727:2L48,45
S108:45&40ó

District
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP
WGTN
WGTN
WGTN
WGTN
WGTN
WGTN
IWGTN
WGTN
WANG
WANG
WANG
WANG
I¡TANG
WANG
WANG
WANG
WANG
WANG
WANG
lVANG
WANG
WANG
}VANG
\ryANG
WANG
WANC
WANG
WANG
WANG
WANG
WANG
WANG
WANG
WANG
WANG
WANG
WANG
\ryANG
WANG
H.AM
HAM
AUCK
AUCK
AUCK
AUCK
AUCK
AUCK
WGTN
WGTN
WGTN
WGTN
WGTN
I¡/GTN
WGTN
WGTN
WGTN
WGTN
WGTN
WGTN
WGTN
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH

Page

35
36
36
36
36
36
36
37
37
37
37
37
37
44
u
u
4
44
44
45
45
38
38
38
38
38
39
39
39
39
39
39
40
40
40
40
û
40
47
4t
4t
4t
47
41
42
42
42
42
42
42
43
43
26
26
20
20
20
20
20
27
45
45
45
45
46
46
46
46
46
46
47
47
47
49
49
49
49
49
49
50
50
50
50
50
50
51
51
51
51
51
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Site River Station
7lIL9 Ohau SHBr
7L122 Maryburn Mt McDonald
71125 Hooker Ball Hut Rd
7t729 Forks Balmoral
71135 Jollie Mt Cook Stn
7L167 Otekaieke
7L702 Kakanui

Gorge
Clifton Falls

Landing
Blacks Pt
Woolfs
Falls

Refe¡ence
S109:7ó8639
S100:939899
579l.7873O4
S89:034021
S89:841164

Dist¡ict
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DT'N
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
DUN
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
CHCH
WGTN
CHCH
CHCH
CHCH
CHCH
WGTN
lVGTN
WGTN
WGTN
WGTN
WGTN
CHCH
CHCH
CHCH
CHCH
HAM
HAM
WANG
HAM
HAM
WANG
WANG
WANG
DUN
DUN
WANG
HAM

Page
5t
52
<t
52
52
52
56
56
56
56
56
56
57
57
57
57
57
58
58
58
58
58
59
59
59
59
59
59
60
60
ó0
60
ó0
60
61
6t
6t
61
61
6L
62
62
62
62
62
62
63
63
63
63
52
53
53
53
53
53
53
54
54
47
54
54
54
54
47
47
48
48
48
48
55
55
55
55
24
24
38
26
26
43
43
43
57
58
43
27

Sl27:L54912
S136:353748

72004 Waiarakarua ... D/S Confluence 5146:430466
74317 Taieri Tiroiti 3145:94Ø63
743L3 Taieri Waipiata 5135:&43534
74314 Taieri Pat-Paerau... 5145:675374
74315 Taieri McAtamneys SL45:679277
74337 Kyeburn MHB ... 5135:935593
74346 Loganburn Paerau SLM:624277
74357 DeepStream... TotaraRock 5153:632951
74352 Deep Stream ... Rocklands ... 5154:671950
75207 Clutha Balclutha ... 5179:522263
75213 Clutha Clyde 5133:130517
75214 Clutha Lowburn SL33:O357M
75219 Lindis Lindis Pk ... 3125:273080
75232 Pomahaka BurkesFord SLTI:224472
75257 Manuherikia ... D/SForks ... 5125:6190@
75253 Manuherikia ... Ophir SL34:357629
75255 Dovedale Ck ... Willows 5134:479527
75257 DunstanCk ... Gorge 5125:503997
75259 Fraser Old Man Range ... 5143:031485752il Nevis Clegroy 5133:847530
75265 Nevis Vy'eñtworth Stn Sl33:87267L
75273 Arrow TobinsTrack 5123:705817
75275 Shotover 16 Mile 5114:535143
75276 Shotover BowensPk... 5132:589786
75287 Hawea Camphill Br 5115;045180
77504 Mataura GorC Hwy Br 5170:843413
77505 Mataura Parawa 5151:491058
77523 Waikaka Willowbank Br 5170:975494
77525 Waimea Mandeville Br S169:7135,M
77526 Wyndham Stm Glenham Br 5178:768103
?qtgl Waihopai Kennington Sl77:437M5
78504 Waihopai Above Scour 5777:447043
78ffi2 O¡eti McKellars Flat SI4L:L78329
78625 Otapiri McBrides Br 5169:422516
78803 Middle Ck Orahuti 5776:L92268
78910 Hamilton Burn Matuku Br ... 5159:181847
79701 Waiau Tuatapere ... 3167:776332
79703 Waiau L Manapouri SL49:6770t2
79704 Waiau LTeAnau... 5149:763193
79730 Waiau Monowai,.. 5158:ó98762
79734 Waiau E*celsior Ck 5149:748945
79737 Mararoa At Cliffs 5149:759968
84707 Cleddau Milford 3113:908108
86802 Haast Roaring Billy 587:066O42
90604 Hokitika Collie¡s Ck . . . 557:549228
90605 ButchersCk ... LKaniereRd 558:63O487
91101 Taramakau Gorge 35l:763629
97702 Taramakau Jacksons 551:999525
91103 Taipo SHBr 551:914509
2119! Grey Waipuna 545:258999
91405 Arnold LBrinner... 557:973727
91407 Ahaura Gorge 545:207904
93202 Buller Longford ... 525;806711
93203 Buller TeKuha 531:181629
93206 Inangahua
93207 Inangahua
93208 Buller
93209 Maruia

S31:357535
538:342278
S3L:445627
S32:682596
532:741,671
532:M2&7
S33:95673
S33:201659
S39:753354
524:25O766
524:3/J.5733
525:465962
S12:614318
N76:682109

93271 Matakitaki
93272 Mangles
93213 Gowan
93216 Buller
93217 Glenroy
93601 Waimangaroa
93ffi2 Waimangaroa
94302 Mokihinui
95101 Karamea
l0l4æl Ngongotaha
l0l4A4 Waiowhiro
1032516 Kiwitea
L043428 Tahunaatara ...
1043434 Mangakara
104346l Tongariro
1(X3¿lól Poutu
7043466 Waihohonu ...
1074345 Styx Ck
1075229 Pomahaka

MudL
Gorge
L Rotoroa ...
L Rotoiti
Blicks
Conns Flat ...
Smokestack
Burkes Ct ...
Arapito
sH5

1443434 Poutu
1143444 Waikato

BonningtonsFartn ...
Spur Rd Extension ...
Ohakuri Rd
Hirsts
UpperDam
Footbridge .. .

Desert Road
Paerau
Hukarere ...
Dam Outlet
Reids Farm

N76:702078
N1,{4:105558
N85:548802
N85:771661
Nll2:256728
Nl12:253907
Nll2:223735
S145:óó8258
S161:984846
Nl12:258903
N94:554405
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INDEX: ALPHABETICAL BY RIVER NAME

Station
Clarence
Gorge
S Diadem ...
LBrunner ...
Tobins Track
Tauranga Direct Rd ...
School Cut . ..

Site
62103
9LÆ7
71176
91,m5
75273
t460/.
1316
7790t
60712
93216
93202
93203
93208
90605
62105
u707
752t7
75213
75214
58301
74352
74351
75255
7s257
71729
75259
932L1
932L3
9T4o/.

.. 868æ
7L703
78910
68503
32726
75287
18902
906(X
71125

932t7
93206
71135
59003
t4ffil
14674
77702
17801
95101
1032516
L7m2
32590
74337
14624
68509
752L9
74346
77tM
43810
33L77
32580
33115
32526
32734
46r18
1U3434
15350
ñ703
48015
4665t
39508
39s04
33309
18325
3253t
3254t
2322t
Ln12
19765
t7û2
13901
3371L
93212
t4628
75257

16

Reference
S47:319961
S45:2U7944
S108:458406
S5t:973727
S123:705817
N76:685149
N10:774686
Nó3:748565
527:532773
S33:201659
S25:80ó711
531:181629
S3L:445627
558:630487
S/.72265862
S113:908108
Sl79:522263
S133:130517
S133:0357,14
S15:86ó428
S154:671950
S153:632951
5134:479527
S125:503997
S89:034û21
S143:031485
539:753354
S33:995673
S45:25899
S87:0ó6O42
S118:125112
S159:181847
565:962948
N132:286184
S115:O45180
N89:ó50818
557:549228
579:7873M
36l:93?A62
N161:62¿1448
Nl61:716507
538:342278
S31:357535
S89:8411ó4
S2l:Ul1l24
N76:811186
N67:832459
S136:353748
N63:737623
S12:614318
N1,14:105558
N62:657537
N152:849059
Sl35:935593
N7ó:788154
573:722674
S125:273080
SIM:624217
5727:214845
N47:508255
N12l:834547
N149:133348
N121:743458
Nt49:27U254
NL22:219608
Nl9:366û77
N85:771661
N8ó:936824
N83:563707
N10:008591
N23:6326í16
Nl19:831649
N109:843727
Nl2l:723621
N71:470360
NL49:327261
N145:5ó1510
Nl45:776795
N88:192724
N88:221722
Nó2:666ó58
N58:503ó08
Nl31:778308
532:M2647
N67:816348
S125:619060

District
CHCH
CHCH
CHCH
CHCH
Dt]N
HAM
AUCK
NAP
WGTN
WGTN
WGTN
CHCH
CHCH
CHCH
CHCH
DUN
DUN
DUN
DUN
WGTN
DUN
DUN
DUN
DUN
CHCH
DUN
WGTN
WGTN
CHCH
CHCH
CHCH
DUN
CHCH
WANG
DUN
NAP
CHCH
CHCH
CHCH
WGTN
WGTN
CHCH
CHCH
CHCH
WGTN
HAM
HAM
DUN
NAP
CHCH
WANG
NAP
WANG
DUN
HAM
CHCH
DUN
DUN
CHCH
AUCK
WANG
IWANG
WANG
WGTN
WANG
AUCK
HÂ,M
H,A,M
HAM
AUCK
AUCK
WANG
WANG
WA}¡G
NAP
WGTN
WANG
NAP
NAP
NAP
NAP
HAM
WANG
WGTN
HAM
DUN

Page
49
54
51
54
60
22
19
30Awatere SH 35

Branch
Buller
Buller
Buller
Buller

Recorder ...
L Rotoiti
Longford ...
Te Kuha
'Woolfs

47
48
47
54
54
53
49
63
57
58
58
46
57
51
59
59
52
59
48
48
53
52
51
62
50
39
60
32
53
52
50
44
44
54
54
52
46
22
23
56
29
55
38
30
38
57
23
50
58
57
51
20
N
38
Æ
44
39
20
26
24
26
2L
20
43
a
41
31
45
38
37
33
34
28
22
N
48
24
58

Butchers Ck ... L Kaniere Rd
Clarence
Cleddau
Clutha
Clutha

Jollies
Milford
Balclutha...
CIyde

Clutha Lowburn
Collins Drop Structure
Deep Stm Rocklands ...
Deeþ Stm Totara Rock
Dovedale Ck ... Willows
Dunstan Ck ... Gorge
Forks
Fraser

Balmo¡al
.. OldManRange

Glenroy Blicks
Gowan L Rotoroa ...
Grey
Haast
Hakata¡amea..
Hamilton Burn
Harper
Hautapu
Hawea
Hikuwai
Hokitika
Hooker
Hurunui
Hutt
Hutt
Inangahua
Inangahua
Jollie
Kaituna
Kaituna
Kaituna
Kakanui
Karakatuwhero
Karamea
Kiwitea
Kopuapounamu ...
Koputaroa
Kyeburn
L Rotorua
Lake Stm
Lindis
Loganburn
Maerewhenua
Maketu
Makotuku
Manawatu
Mangaetoroa .. .

Mangahao
Mangaio
Mangakahia .. .

Mangakara
Mangakino
Mangakowhai
Mangamuka ...
Manganui
Manganui
Manganui
Manganui-a-te-Ao
Mangaraukokore
Mangatainoka
Mangatera
Mangatewai ...
Mangatu
Mangatu
Mangatutu
Mangawhai
Mangawhero...
Mangles
Mangorewa . ..
Manuherikia .,.

Mandamus... 65104
Birchville... 29818
Kaitoke 29808

Waipuna
Roaring Billy
AboveMHB
Matuku Br ...
Coleridge ...
Taihape
Camphill Br
WillowFlat
Colliers Ck ...
Ball Hut Rd

Blacks Pt
Landing
Mt Cook Stn
Okaramio ...
Rotoiti Outlet
Te Matai
Clifton Falls
sH 35
Arapito
Spur Rd Extension ...
County Br ...
Tavistock Rd
MHB
Mission Bay

.. Rouses
Lindis Pk ...
Paerau
Kellys Gully
Rimu Stand
SH49A
Ruahine St...
School
Balance

.. Waiouru
Gorge
Hirsts

.. County Br ...
.. Kaingapipi,..
. Gorge

Permanent Station ...
sH3
TarikiRd...
Ashworth ...
Gate Rd Br
Suspension Br

. Dannevirke ,..
. sH50
.. Omapere ...
. Whatatutu ...

sH 35
Omokoroa...

. Ore Ore
.. Gorge

Saunders Farm
D/S Forks ,..

V Y v V V



Rive¡
Manuherikia...
Maraeha¡a
Mararoa
Maruia
Maryburn
Mata
Matakitaki
Mataura
Mataura
Maungaparerua
Middle Ck
Miilck
Moawhango ...
Moawhango ...
Mohaka
Mohaka
Mokihinui
Motu
Motu
Motueka
Motueka
Moutere
Nevis
Nevis
Ngaruroro
Ngaruroro
Ngaruroro
Ngatoro
Ngongotaha...
Ngunguru
Nukutaharua ...
Ohau
Ohura
Ongarue
Opahi
Orari
Oreti
Oroua
Otaki
Otane
Otapiri
Otara
Oteha
Otekaieke
Otekaieke
Oweka
Parinui
Pe¡ia
Pohangina
Pomahaka
Pomahaka
Poroporo
Poutu
Poutu
Puarenga
Pukeanaru
Puketotara
Punehu
Rangitaiki
Rangitaiki
Rangitaiki
Rangitikei
Rangitikei
Raparapaririki
Retaruke
Ribble
Riwaka Sth Branch
Ruamahanga
Sandy Ck
Selwyn
Shotove¡
Shotover
Stanley Brook
Stanton
Styx Ck
Tahekenui
Tahunaatara ...
Taieri
Taie¡i
Taieri
Taieri
Taipo
Tapuaeroa
Taramakau
Taramakau
Tarawera
Tarawera
Taruarau
Taurangakautuku
Tawaroa

.. Papanui
Moawhango
Waiouru
Glenfalls
Raupunga ...
Burkes Ck . ..
Houpoto
Waitangirua
Gorge
Woodstock...
Old House Rd
Clegroy
Wentworth Stn
Femhill
Kuripapango
Whana Whana
sH3
sH5
Dugmores Rock
SH 35
SHBr
Tokorima ...
Taringamutu
Pond
Silverton
McKellars Flat

30516
32733
32732
21803
27801

.. 94302

. 1ó501
16502
57008
57009
57101
7526r'.

Refe¡ence
Sl34:357629
N72:860450
S149:759968
532:682596
S100:933904
N80:450078
532:747617
S170:843413
S151:491058
N11:391555
Sl76:192268
Nlfl:334350
NI32:339270
Nl22:23&489
Nl74:U12775
N115:542895
525:465962
N70:057358
N79:032946
S2ó:288863
Sl3:2L232O
SL4:377347
S133:847530
5733:872671
N134:185275
N123:783533
N133:843320
Nl09:78ó778
N76:ó82109
N20:942720
N62:688661
S109:7ó8ó39
Nl01:556097
Nl01:751165
NLS:234344
591:730080
Sl4l:178329
N149:066¡188
Nl57:719792
N141:015921
3169:422516
N78:791094
N38:213748
Sl27:154972
Sl27:156972
N62:562670
N62:683587
N10:999686
Nl44:263511
SlTl:22M72
S161:984846
N72:82M28
N112:258$3
Nl12:253907
N76:732018
N62:667566
N11:395544
Nl28:507387
N86:232822
N86:145648
N77:248155
N139:288015
N123:507416
N71:495363
Nlll:735911
S47:317930
S13:3075ó9
Nl61:9,14332
Nll4:317?46
574:349&9
S114:535143
S132:598786
S19:208248
555:472647
S145:668258
Nl15:6ó1925
N85:548802
Sl45:679277
Sl45:675374
S145:9464ó3
S135:843534
551:914509
N71:489356
557:763629
551:999525
N68:218278
N77:966993
Nl23:679464
N71:651495
N62:637571

Ophir 75253
.. RangitukiaRdBr 783t2

At Cliffs 79737
Falls 93209

. MtMcDonald 71722
.. Owetea 18310

Mud L 93211

Station Site

Gore Highway Br - 7750/.
Parawa 77505
Tyrees Ford 3506
Otahuti 78803

. 75265
23702
237M
23703
39510
70L4ó/1
4901
17702
71719
33313
33316
47527
ó9506
78ffi2

15,108
154L2
32702
32708
18323
33312
62tM

.. 56901
29202
22502

. 68001

.. 75275

.. 75276
57014
il6L0

. 1074345
2tût

.. 1M3428
74315
74374

.. 74311
74373
91103
18308

Dist¡¡ct
DUN
NAP
DUN
WGTN
CHCH
NAP
WGTN
DUN
DUN
AUCK
DUN
\ryGTN
WANG
WANG
NAP
NAP
CHCH
NAP
NAP
WGTN
}VGTN
WGTN
DUN
DUN
NAP
NAP
NAP
WANG
HAM
AUCK
NAP
CHCH
WANG
WANG
AUCK
CHCH
DUN
WANG
WGTN
NAP
DUN
NAP
AUCK
CHCH
CHCH
NAP
NAP
AUCK
WANG
DUN
DUN
NAP
WANG
WANG
HAM
NAP
AUCK
WANG
HAM
HAM
HAM
WANG
WANG
NAP
WANG
CHCH
WGTN
WGTN
NAP
CHCH
DUN
DUN
WGTN
CHCH
DUN
NAP
HAM
DUN
DUN
DUN
DUN
CHCH
NAP
CHCH
CHCH
HAM
HAM
NAP
NAP
NAP

Page
59
31
63
47
52
3t
47
60
60
l9
62
44
39
39
35
35
55
28
28
45
45
46
59
59
36
36
36
43
24
19
29
53
41
42
20
51
61
38
44
3'l
62
28
20
52
51
29
29
19
38
58
58
30
43
43
23
30
19
42
25
t<
25
39
39
3l
47
49
45
44
35
50
60
60
45
49
57
35
26
56
56
5ó
56
53
31
53
53
24
24
36
30
30

Kawa Wool
Tuapaka
Glendon

.. McBrides B¡
. B¡ownsBr...

Days Bridge

FRI BT
Forest Rd B¡
Backblocks...
Pihama
Kopuriki

32563
31803
23209
78625
7ffi2
78tl

14625
17803.. 3503
36001
1,5432

Gorge 71167
Stockbridge 71102
sH35 17ffi6

., Forest Rd Br L7802
, Honeymoon Valley ... 1909

Mais Reach 32576
BurkesFord 75232

.. Hukarere ... 1075229
Rangitukia Rd Br 18306

.. Dam Outlet 1443434
Footbridge... 1A34il

. Murupara ...

.. TeTeko
Mangaweka

.. Springvale ...

.. TapuaeroaRd ...
. Kawautahi . ..

Airstrip
Moss Bush ...
Waihenga ...
sH2
Whitecliffs...
16 Mile
Bowens Pk...
Barkers
Cheddar Valley
Paerau
Glenstrae ...
Ohakuri Rd
McAtamneys
Pat-Paerau ...

. Tiroiti

.. Waipiata
. SHBr

Pakihiroa Rd Br ...
.. Gorge

Jacksons
. Awakaponga
.. Lake Outlet

Taihape Rd
.. Tangihanga

Forest Rd Ford

91101
,. 9t102

15302
15341
23106

.. 77904
t7804

L7



River
Taylor
Te Arai

Waimangaroa
Waimata
Waimate
Waimea
Waingaehe
Waingarornia . l.
Waingongoro...
'Waioeka
Waiohewa
Walorongomai

Wairau
Wairere

Whakatane

Wharekopae ...
rühirinaki
Wilberforce...
rililberfo¡ce ...
rrVyndham Stm

Reference
528:220888
Nl06:213296
N97:27230L
Nl49:3922L5
NIl2:256728
Nl34:338119
Nl46:988794
N734:21L367
N76:71fi)52
Nl22:735523
N71:ó89302
N67:799430
S146:43ß6ó
S149:748945
5749:677012
5149:763193
S40:038154
554:142642
S158:698762
N105:48048
5167:776332
N15:529363
N105:564136
N7l2:223735
5177:447M3
Sl77:43LM5
S170:915494
N94:55,1405
N114:288728
N88:123668
N88:197130
N88:166633
N88:176633
N88:16363ó
N78:478076
N87:551818
524:25A76ó
524:305733
N98:,145402
N62:670651
S169:7135¿14
N76:777059
N89:326746
N142:384006
N78:737923
N76:791111
N57:2O746
N85:801680
N76:702078
N89:268623
N89:273614
N88:245835
N140:753990
N141:014843
533:290547
540:265357
522t253O77
Nó9:44ó250
S2O:493149
N106:853108
Nl22:077417
N62:659667
N76:679722
N34:.747209
Nl12:089990
Nl38:667055
Nl01:852116
N101:705067
N1l2:0879,14
N111:960859
N78:436194
N131:965389
N62:688692
N97:0ó1529
N86:191623
573:937843
S73:913860
S178:768103

Site
60104
79749
19728
32529
l0ø.346t
23201
23203
23æ7
14610
33116
18309
14627
7200/
7n34
79703
79704
&û6
&ffi2
79730
21û9
79701
3819
21410
7M34ffi
7850r'.
78503
77523
tt43444
22501
19708
r9734
19724
19725
t9726
15511
15536
93601
93602
19602
r7604
77525
74606
l97tt
2360L
15901
14ffi7
9228
43472
t0t4Ø
L9701
t9716
19702
232t9
23211
60114
60116
60108
15534
57s02
21401

District
WGTN
NAP
NAP
WGTN
WANG
NAP
NAP
NAP
HAM
WANG
NAP
HAM
DUN
DUN
DUN
DUN
CHCH
CHCH
DUN
NAP
DUN
AUCK
NAP
WANG
DUN
DUN
DUN
HAM
NAP
NAP
NAP
NAP
NAP
NAP
HAM
HAM
CHCH
CHCH
NAP
NAP
DLIN
HAM
NAP
NAP
NAP
HAM
HAM
HAM
HAM
NAP
NAP
NAP
NAP
NAP
WGTN
IWGTN
WGTN
HAM
WGTN
NAP
WANG
NAP
HAM
AUCK
WANG
WANG
WANG
II¡/ANG
WANG
WANG
HAM
\VANG
NAP
NAP
HAM
CHCH
CHCH
DUN

Page
46
34
34
45
43
36

Excelsior Ck
...

LTe Anau ...
Maling Pass
Marble Pt . ..
Monowai ...
Otoi
Tautapere ...
Willowbank
Waihi
Desert Rd ...
Above Scour
Kennington
Willowbank Br
Reids Farm
Waikoau Road
Mahaki

Smokestack
Goodwins Road :::
sH 35
Mandeville B¡
SH 30
Terrace
Waimarama Rd
Gorge
sH 30
OldQuarry...

37
36
23
40
3l
23
56
63
62
62
49
49
63
34
62
79
35
43
6I
61
67
27
35
32
34
33
33
33
25
26
55
55
32
29
67
22
33
37
28
23
22
26
24
32
33
32
37
37
47
47
46
26
46
34
40
29
22
20
47
4L
42
4t
42
42
25
40
28
32
25
50
50
6r

Waiotapu Reporoa
Waiowhiro Bonningtons Fann ...
Waipaoa Kanakanaia Br
Waipaoa Kanakanaia C/W
Waipaoa Waipaoa Stn
Waipawa Fletchers Crossing
Waipawa Waipawa
Wai¡au Dip Flat
Wairau Hells Gate ...

lVai¡oa Gorge
Wairoa

Tuamarina.,.
rWainuiRd...

Marumaru ...

Killarney
Galatea
Oakden :..
Woolshed Hill
Glenham Br

lilaiteti TaurangaDirectRd...
Waiwhiu Dome Shadow
Wanganui Headwaters
Wanganui Paetawa
Wanganui Piriaka
lVanganui Te Maire
Wanganui Te Porere ...
Whakapapa ... Footbridge...

Waitangi Tangiwai 33114
Waitaukakari.. SH 35 17ffi3

14603
45702
33307
33301
33356
33302
33347
33320
15514
33107
1760L
19709
15410
ó8513
68511
77526

Whakatane...
Whangaehu... Ka¡ioi
Wharekahika . . Hicks Bay Rd Br . ..

v V
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APPENDIX 2: Tabulation of Basic Temperature Data and Parameters of Best-
fit Sine Curves
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l'{i 4¿} . ?tttl?9:¡. ?:t I - ü

fìftgÉì i,llirtrF,l i;t.'tÞ t.-¡:¡ l'l.T'Uliti. [Í'lÊ\X ]'Ì'li:N î ÉtÊìþi fì ü SE ÍtE:Ct¡RDEfi i'fË.É¡N HAXI-ÈIUM
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l,ll4l .0159:1Í ;14 ":i

"3?.1 
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l.l I 4l . '-1 1 484'{ i!73 " i:¡

?3?19 I,JAIF'AI,IA, FLETCIIEF{S XIhII-
Nt 40.7'i39?+ i :15.0

?32?1 IfANCATEtIÉtI, SH50
I'l{ 45.1-l$-i?f-; 4,1^ 6

?36ttt tIAINC0NG0RU, l¡JAIMAI.iAMËt RD
l',ll 4?. 384tÐ0i:. i!?..5

32541 HANÍ;IìTERA, DA¡JNEVII-tKt:
N I 45 . 5ó ,l 5 {¡tii -l-i .8

Ð.4i, rJ"i'J
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WANGANUI MWD DISTRICT

srÏ'Ë G[trD AftH:A tlEAfì flsD 1...ûl']. î't.JDÉ. î'Ì'tiìx rí.it:N 'rïJÉìft Él ú sË RHüúË:DL-ËI ptE.Èt{ MAXrÈ{uñ ilNlJMETF:tt RËFEI1ENCË (SQ Kl'1) (llt.JHEE) iÇ[.JM[:C) (Dt"t]') tt¡[iG) (tiE{;} (I¡E{;} (r;Ë:{;) ir"lÊD) tDH{;) ELE,J ltt: ELË.V (H) HLËV (Mi
(

S33O? I,JANGANUI, TE HAIIIE
NlOl "?05Öò7 ?:'ll:'l.O Ë]..].Ëlf 'TË].3S 5ll :ii; "ì'] 2:5.$ 4.d' lil^ii ti..'l i.I? :1.4 {.{i. 3:i:i. Ïi:il. J-¡

3330'7 TJANGANUI, l{EADtIATË.RS
Nll?.0899?ii S1 .:5 ?.EÌ? ?.[]4 :{9 û:r'Ð :J0.'3 _=;.s i{--i 3.9 l^3ó 2.1 ?tE}. 7á?. 1969_ 36

33309 ¡',IANGANUI--0-TË-At,,qSHUtORTH
Nf ?f .7?:56?i 33?"0 1$.ú? ?:,t..i7 ;{? iE} 4ü :if .ú :i1.û ,t1.3 4.C., 1..i5 :1^3 300. :.o13, ???7. 4ó

333f 'J RETARUKË, KÉlt¡lAuTAttI
Nlll-73591t 25ó.o s.4ó l:t.ló "5? 4 2{r 'ig.i:¡ $^? i:t.i 4.i:i ,t .?4 t^t 1ó3. :¿41. gs4. J3

I 3331 3 OHURA, TOKÐRIHA
Nf of -55ó09î óó8.o "3.5? 3.'¿"94 ;5';l 5:t:iù :¿?.':) ?^'3 14"Ër cr.? i.44 ?..i t.i4. l5f . ó,30. 4?

333f é ONGARUE, TAFINGAMUTU
NlOl .7511ó5 lÖ75-O 34.?? :53.1-5 :iË:ti ,lä ::.1:,1^,S o.{:) i4.:,i li.tt i.?? :i.ú lElû. 315. 1,3:tú. J7

333?O I,IIIAK AFAF'A , FOOTEIR I DGË
-¡ N,l11.960859 184.0 ll.?C' 1ó.5f 3? ? t l:1.:t 4.C, '?.:5 ?..:i t.ÍO ,t.J só3. 9ó0. ?.?i1 . 4tt\)

33:I47 I,JANGANUT, TË I-.ORHRE
Nil2^O8??4¿¡ 

"A-? 
l.2B J.Oi¡ :ì? :j 50 ,|J.S ?.(¡ 9^ó l.g t.Jö i.l óC,4. 9i4. 19()q. 45

3335ó tlANGrlNUI, F IRIAKA

I .NlOi.S5211"+ €134.0 :ì?.?8 't9.ú8 3Eì 54:0 ?4.ú ï.:) i4.Z 5..i {.:,t{ ;1.0 ?0i. S:t3. ??Sf . J?
3óOOI FUNEI.{U, FIHAI.îA

Nl:18.50738-f ?9.:ï l.lEl :1.(¡0 3?:l? 4{i ::14.ü $,4 i3^S :}.$ i.ÍC} J.? t0. J1:t. :l5i?. J2
3?504 t^iliâïifu=lîï*t*ãf, 

4..4? rr.û$ 3y rr (, ?ü.,3 :j^.r 1;r^? s^,r ì.i:, :?...j ?r5. ,rs7. ?s,rB. 4{
39508 I.ÍANEANUI, SH3

Nll9-B3ló4+ lf .3 1.4? :t.9.i .{? lf,:iû i?.ú :i.ü i('^5i 4.i f .t:i :t.{ 351. 55ó. ?5t8. 4t
3'5TO NGATÜRO, SH3

lil09.?8677t:J {1.C¡ f .?4 ;í.1? 3î f ú 3i} ttj.¡ ó.iÌ i;1.{ 4.6 1.ül 1.8 :1{ó. 4tó. i$oó. .35

I r 0434ór roNGARrRo, ,F.F,ER DAH
Nll?.7567?Ër f 74.0 11,59 .l3.10 3? t:5:;0 ;t':'.5 4.e ç.8 4.5 1.?,t T.? S4ó. 90:1. ló95. 5ó



STTE ËRID ËìËË:¡ì QÍJ¡ìt;: rlSD t_f:iTl:I'Ut¡E: f i'tÈH. l'¡"il:Í't 1'FÈri Êr t :îË ÊËÜr:lFrI,lIÊ: t',lEAi.l I'lf1)il.Ht.JH ti
NUMEER EEFF-RENüE i5ü F;i'l) tüt.JMELli iDUi'{Ëf:) itit'isi (DËG) iÞËGi (DËËl iþEGi tÉ'tDi iDËG) ELEV (l.l) IILEV (l'f) ËLl-:V (i't)

f 0434ó4 I-'üUTU , F0{lTEl-r I trGF:
Nl?;1.:,153?'Þ-,' 1,15..,J ?.:l? :¿.j3 .j'j' ,I.jtj :il.f.j ûi.ti jl.l ó.:i l.iüt f^'5 55t. 6Ú::l^ f85ó. 33

I0434éó t,IAIHOHONU, DËSEF:T RD
Nf 1?.t?3?35; EtE.ü 5.9:,1 i1"4ü .i? i:i u 14.:i 4.íi Il.?: l"Li i.3ú 1.i 914. 1'Ì1?" ?óg?. 14

I 443434 F UUTU, DAH UU'rL.E'r
illl;t.=59t90;5 14ó.Õ 3.31 4.Ti.t 39 4:i') I.5^{i 3.:i ti.4 :}.:i i.ú,1 3.,3 545, é0;¿. 185ó. 30

325ó3 0R0UA, KAIIA tJ00L
Nl4?.'Jóó4Elit 5Tû.ü I i.:t? 14"3-{ 4'J i.l q'} ?ú^tí ú":ï i:;.5 í¡.? i.i? :i.li ci3. ïafi. {'7ì. lürâ

3?5?ó FOHANÍ;INA, HAIS REATII' Nt44.?ó351ì 4?J.0 'f:¿.?û -ì:i.ü:l 4ü i.I 3{¡ ;-4.C, 4.ú Ì4.1 ó"5 i.:i;l 3.? S:¿. ???" l5ó8. 12?

33580 MANAI.IATU , FTUAH I NE ST
Nf49.13334i:i 3?0,3.0 iÐ?.5J J4ó.?El ,lrj 3i "r,n :13.'Í 8.ü i5.f, :t.:r 1.3,Ï Í"? :57. l3?. 15ó8. 53

-¡ 32590 KÛFIJTAR0A, Td\VISTÛUK RD(' I'll5?.84?O5r:Ì 2.l.4 4{, Sú i:¡ üi"ii T.:t ji"'ar :i.t'i 1.};? i.F ??. 5Ð. 59ó. 3l

f 0325f ó KIT.JÏTEA, SF.UR RD EXTENSIf]N
N144.{0555t3 ?4ó.(¡ ,i.:ïl,' '?.:1î 4,3 {ì :ìjü :ili^:! î.iì ì..i.c:' dr^.5 j,3j Í¡.,:¡ Ífå. ãff. ó?1. 45

3?7û? RANI;ITIKËI, HAI.{I;Al,JfiKÉ{
N139.?Ë8011.: ::7Ê?"ä r1ó?.7ì ú?.-iîi :i? 4åî ".tÉ¡ .i,T'.í:¡ 5.{j i;:.;} ö":ï i.itÌ 1.-q :t5Ú. 53?. 1-l?.'1. 3?

3?708 RANGITIKËI, SFRïh{fiUril.-Ë
NJ?3.5'0741i' 5E]3.O i9^49 .'ii.Ël? J;i;:iri:ï':i iil.i:, 1;.i:r ii.ú 5i"4 i"i:! i.ß :iiìi^ i53. 1???. 3ó

3??"é HAUTÂF.U , TA I HAF.E
H{3?.::Ból8ri 303.ü :ï.t4 5.i::5 3? 40 ü,:¡ :.1ú.i:, :î.'J 11.ï ó"ó i.:i? ;i.4 4{)ì" ?lü" li4tj. 3:l

3373? MOATJHANÊ0, tJAïúIJFU
Nl?2^?3é48{rì ;¿E}S.r¿t 8.?? S.:,1:l ,jy ?5 i{i :ii.s ,L(:i ìú"Ë 5i.5 i.ï? 2.i ¡Bü" 9å(t. 1559. d:{

327:33 l'lUÊtt,lHANËü, l'T0Al/l-lANGtl
Nl:T2.33??7i:.' $(,:1.(¡ 1-í.El? li.El4 3?.iå i) {*.ç i.i¡ i':)"ti ¡i'^i i.JÍi ?.4 45ii" ?8t. 155r.i. .55

3?734 i,,IANGAIO, I'IAIT]IJRU
Nl?:l.ili?ót¡ilj {4.8} o.4:i {r"5Ð 5ir ji/ :i'1 j:j^i:r l.ù [].i+ .1"i i.i:i !1.i:1 jii?':r. 114.j. j4ót. 3!



sÏTË GRID ARÊ'A qtIAR fis'D [-AT]:TUDH Tþ'IAX THïN TETAF{ É¡ o sË REcoRDËR I'tEAi{ uAxït'tutf NNUI.ÍTIËR EEFERENCE (S8 TNI (CIJMEI]) (CUMEÍ]i (DI-IS) (DEG) TDËI;) (DEf;) (DEG) (RAD) (DEG) ELEV (M) EI.-EV (H) ELEV (M)

33I O? I,IHANGAET.IIJ, HARTOI
Nf 3{-9ó538-c} 49?.0 1$.8? é.14 3? 5ü i,3 l$.9 5.ü i{¡"5 4^4 t.;tr 1.9 s¿iB. 7?}.. ??9?. 4?

. 33I f T I.{ANGÉìI,JHERO, ORE ORE
N{3{-?7830Êt 50¿.0 13.5ó i?.30 :5?;i4 ra rt.6 5.r 13.{' ó.4 f .it? f .s ;:3?. :rF5. 1t6lg. 32

331t4 l¡JAITANËI, TANGITJAI
N{?2.07141? 63.5 l.oó ü"54 :t9;:8 40 f 5.ó 4.4 iO.? 3.5 r.t3 1.? ?00. 725. 9é0. 34

I 33r rs MANGAET'RoA, scHoo'
N1?1 .74345f¡ 33.? 0.€16 l.;1? 39 36 4û f 8.ü 3"ü {0.5 4.:: 1.?ó 1.8 4ó0. 4óó. ?30. ót

33t f ó I'lrìHIANUA,KARIOI
Nl?2.1355?G ?o.0 0.ó4 $.7'? 39 ?3 3r1 1?.5 ;f .ü 9.5 4.f Í.4S I.g g99. ltg?. ??9?. ó4

.33I 
J7 I'ÍAKOTUKU, SH49A

t'l.l::l .834547 ?0.S 0^s? 1.5r 39 ?? ?Ð ?O.0 4.'S lO.? 5.t f .J6 2.3 éf 0. 914. t8?9. 54

333OI I.IANCANUI, FAETAI,'A
N .t{138.667A55óó43.O A17.47 i153.98 3? 46 40 ?5.$ ó.ü ,t4.3 5.? t-?5 ?.4 t€}. fo?. ?7?7. ?8

I

(

I
I



WELLINGTON MWD DISTRICT

SITE GFrl:D ¡11'l[:¡ì [lFiìIi riítfi t..rìï ï ït.tiiE ïi"tr:¡i. 'l i'iIH 'IrJÈF{ r.r ii .'::[i. F:Eui]ttDFjti i'ftiÉrt'l i'lÊXIi'llji'l I'l

NLJMI]ER REFIiF{I:F{IE istl }.:Mj iutjfjEu) i[Ui'Ìh.r_-j ifjpist itjEt;j tl_¡tjt;t iiÌEl;i iÞF_Gi iRÊFi inEñi ELE+ {H) El.-Eti (i-fr Et-L.ï il"1)

':??ù3 RUAHI\l{¡lNGA , l,ltl ï HENG.tì
Nlói.944332 ::i5.1'ii.ü i](i.19 1'Í¿)^5.,':l 41 l? ú :.i4.4 :t,i: 14"ü !i.r-l i.Ú{¡ 1^f i?. úa'ìi. 15-1 1. 74

:]?üO8 HIJÏ'T, KAIÏOHF:
Ntó1 .Tl$5{r'.r $$.€} ?.{¡l j:i..i5 ,lj .{:jù ili.l ì"i:¡ i[r^1i 4.:i i"{rr i.? lE}ó, ,i,i:i. 13t'}.. 3ó

t98f s HUTT, ErrftCl-tVïl-l-E:
Niúi ^Cr?4.14i::= 4;.1?.ü .1.'1.ü;.1 3¡i"'Í:l 4i S ii, :::i.ï i.i¡ Ì:1"5i 5.? i.lt{ i.5 'iii, lEl3. l3ó1 . 3ó

305 f ó i'l ï LL CH , l-'råF ñNU I
N1óû.-J3435i-r ?.4 f:¡"1? i:¡^4:i 4i iir :ríi :?:i.¿; y':.ì i4"E i.,.r i ":i-i I";5 ì ió. 13?^ 4éi:1. 3f

3i EÛ.J OÏAH Ï, ÏUAF'AHA
tll:i7.?197+;: :I'J?^,3 t?.4:í Êr:i.l: 4{:,4? ':,¡ :¿i.i:¡ ?.!: Ìi,lì ti"+ Ì.;¿j i.Ë 5?. l4t. 15.5,J. 44

J25:Éi i.ff-rHGÊH¡lD, ErÉ¡L.LÊrHllË
I'1149.:170254 ;l¡iú.t 4':¡:¿t i(¡ ;i .Ëi i^ü 14.ì ù"-q i.:¿i :,i.ll ?ü. ?,]4. i5ió. ÅS

ü J;15?9'rrFiAU¡,rErì, I.{GATLTRl:
N1.l'l .J'/2215 ?3,+.ü 4t1 :it¡ ii:¡ iìi.i:¡ :;"Ê i:i"ti *":{ i.i5 l.ï l'.ìi. 13'}. ?Btj. 55

3253,Í i"lrttllirìTÉrïNURA, SUS'F'. F.rF: 
^tlî,19.3'¿i?64, 4:i::.û iî^i¡1 ü19.,:i4 Jì{i;lï:;;i:¡ üî.:i i.:i ì.1 "Í É"i:¡ f .i;:.1 ?.5 ?'l . i9,tr- J27?, ?l

56901 [tItlr'¡K¡t 5 t]R, Müäi;.t'{U.'tl-l
S15.3O75d9 4,t^: :i.4:t 4^1';-i ,ii :i ì{, i.:u.:i ::.ä ii"il- 3.8 l.i6 :¿^ö :;,i. :.144. J33'}. 59

5?OO8 ¡-,l0TUEKA, GUFTGE

Ít?ó.2ÍÌBSÉ3 l$3.ü ii.rli.i lt^iil 41 :iii ú it,.f, ì.i 'r.:t 5.i t.i4 :.Ë' 3¡,å. ,5J0^ 17?l . 70

57\ï0? f''l0TlJEHA, TJOTDSTUCK
Sl3.?l:'3?0 l75O..J 5=i.?! ??.?E] 4i 15 5ü Lr3.ù 5",1 i5^4 i.:' i^ig il.i ?Ð. lO3. IEJ?5. 33

5701 4 STANLÉ:Y ER00K , E¡ËrFiH ERS
sl?.308?48 8l .ó l.:lä E).7V 4t i? ü :i?.di T.ii Li.? 1i,5 l.lB I ^g iÈ¡7. r,Ð1. 58?. 5,å

=71çt1 MUU'rË:FtE, fll-D ItOUSË tlD
Sl4^3??347 4{'4.ú I'i.fri 35.óii 4i :¡4 ü ;:ji.ì 5^'*Í ì3"1i ò.4 i.:l$ i ".j} 4ì. :1ü:{" 1?9ì. 3ìÐ

5'I=O2 I,IAIROA, GORËE
5?0^4?314? i7..C' ú.5? i.ii'/ 45¡ T 4ú 24.:i 3..'¿ Ì:1.Ëi S.4 i.f ? :i.? 10. iËS. tlSA. ,58

5830f EOLL.INS, ÞROI-. STRUCTUF|E
s{5.sóó4?s .5'å.7 41 35 50 ?('^ii 4.:.1 i:l^3 5.{ i.33 t.5 t?. 335. 9ó3. 43



I

srTE 6RID rìRËfì GltrAtt ITSD LË.rTl:Tt.JDE -l't'tAx Tifl:N TF¡É¡FI Éì o SE RF-ÊüRDEF{ ME.AN MAXIÈ'|IJH N

NU},IEIER REFEFENCË (SR KM) (CUI.IEü} (ÜUi''iEC) (T}MS) (DE{;) (DEG) (DF:G) (T,¡EG) (T{TìÞ) (DEG) ELEV (M) EI.EV (I'I) EI'-EV (M)

59003 KAITUNA, f]KARAT,ITO
S?l .07?l?4 ló.1 0.óó 3^0? 4f i4 it i4.{¡ ?.'? fLl.{ ;;1.4 û^98 1.1 C}J. Sl . l3{1. 5?

ó0f 04 TAYLUR, TJEIR
S?8.?20BBB 3430.0 {?4.(tö l?1 .óÕ 4f :1ó 30 ?d¡.S T.(, 1.t.9 ?^5 1.39 1.tl ?. 3'.I5. ;l?98}. 7?

601 08 tIAIRAU, TUAilTqRINA
5?:1.?530?? 550.0 :.1û.4? 3?.lf 4f 4? 4't {8.ó 5.8 i:l^4 :t.Õ l.f 6 1.4 :fE}l . ó10. ?14t. 1?.?

óOII2 ERANEH, RECORDER
s?7-53"713 óO.7 0.58 ?.35 41 14 10 t= 7 !1^û i(i.O ó.;i 1.;l? ?.S 41. ?1 . 3,67. 4t

óof f 4 HAIRAU, DIr, FLAT
s33.?9054? 3430.0 ?5.69 ??.2€t 4r :t3 5i0 .l ó.:t t .? 9.1 4.6 r .?5 { .g óÉ3. 8r 5. 5f 1 . 54

601 16 IIAIFAU, HELLS GATE
s40^?ó5357 t9?.0 8.?7 7.4f 4:¿ 3 lO ló.? i.1 8.S 5..5 1.37 1.S 84t. 1055. 3?0?. 4?

93303 BULLER, LONCFORD
s?5.80ó7rl l4{0.o ?3.3? ó4.8ó 41 45 5{r 1?.7 5.3 l1.ti 5.3 .l.f ó ,l.5 183. 430. ?339. 49

_¡ 93?09 . |{ARUIA, FALL.So\ 531.68259ó 9Ë0.0 óf ^39 ói.45 4f 51 50 ?0.3 3.5 f 0^9 5.5 l.Íï ?.'Ð 15?. S35. ?042^ ?8

933I t MATAK ITAK I , I'IUD LK
s3?.741ól f 857.0 50.35i 53.?8 4f :t0 5t ífi.'.) 3.3 ?.8 4.8 { . {0 1 .? {Et9. 37ó. 2301 . 85

93?I2 HANELES, f;T]ftËE
s3?.84?ó47 ?84.t S.3ó I t.83 41 49 t0 33.r 0.4 I 1.7 5.8 {.3? ?.? ?59. 36ó. 140t. s8

I 933t3 GOIJAN, L ROTOROA
533.995ó73 3ó8.'ä 41 47 5ü ?0.ü s.ti {:1.4 5. f 0.99 {.4 431 . 488. ?339. 76

?3?16 EULI-ER, L ROTOITI
s33.20t659 1?5.0 13.63 f0.0{ 4t 48 r ?u.0 ó.4 11.5 5.r 0.?l 1.5 ó1ü. ,5ó4. 3339. 64

93?17 GLENROY, ETLICKS
539.753354 1?8,ç) 10.73 10.?0 4? 3 .5û 19.4 ,l.1 8.9 4.5 1.30 ?.4 3éó. 54?. ?l?ó. s9

(

(



CHRISTCHURCH ilMID DISTRICT

SÏTË ËRl:D ËtttErl GltlAR üSIi l.-fìTIT'llIiE: iFlËrH T¡"fl:t{ TB¡ìÍl A 'i¡ SE: ÍtË.tUtttiËf( MF-Ai.{ HAXIi'llJH N
NUI'ÍEEF RF:FERENCE (Sfl Ki.li (Cuì,iË-f,] i[UHEÍ:;i iDì'1,5i {ljtii;i (ÞË:t;] iÞEr]"i (liEL;i illi\D1 (DE.G) E|_ET itf) EL.Ëu it't) ELEV iM)

ól f 03 Aüt-lERüN , uL_AREt'tüt:
s47.319?ó1 ??7.ü ?:ï.Íi'Ð 44"fi1 4;l :j? 5ü .'¿:;1^'ï ri.(, jr¡.t ï^? i.:,1Í ::.5 d-y't:Ì. Ë33Ë,. ??(rl . 113

ó?I 04 RIFBLE, AIRSTITIF-
54?.3'17?3Û ?{¡.ü 'f.?S i"Ë¡{, 4;: 14 ,ä :l;1^{¡ ti^S i'3.-i å.3 i^=? ll.5 ?13. '797- 1ó?9. 10ó

ó2105 CLARENCE, JOLLIE.S
547.3ó5Ëó? 4.10.'3 13.S3 14.55 4:? ;li :iri :,:':i.iì ü.ú ç.:i. ¿1^.i Ì.:¡(r ?.4 ?:1t. 9i,I. ?103. t39

ó4óO3 t,JA I AU , HAITFLE F'T
s54.14?ó4? l?S0.(, 9ó.ó5 ?5.ó$ 4:,t:ifi 4u iU^! ;J.f, iri.4 ,1.ï Ì.?4 i.Ët ?$l . 54i. ?3tf ^ BB

ó4ó06 tlAIAU, }'IALING,! F ASS
s,l0-Ð3Ell54 ?4.É é.35 ü"?3 4::t i-{:t{J i:i.ä ¡,9 cì"= t.ï t"i:i3 1.:? sü3. Ei'7ó. ?3et^ ó4

é4ól 0 STANTDN, EHEDDAR SrìLLE:ï
951i"472,54? 4l .C' t.ci3 s.:li 4;1 -48 {ì ?s.Ë {}.5 1?..-r ?../ i .tî ?.:t ì I i. .ló8" 354. l3:]

s ó5f04 HURUNUI, MÊNDAHUS
sÉl .93?4ó2 irl?0"'] 5û.3:t "14.'il 4:? 47 ir¿j it?.4 :.= T(¡"4 :t.: ì"J:i 1^! .'.tTr)" Jó,ú. i?8?. .l4i

6800f SELIJYN, TIHITECLIFFS
s74.34?ó49 {ó4.ó :5.4ó :t.8.5 4t'tEt t :¿.T.:i .-i.3 J1",f 5.4 t..i,t :.4 li?4. 3?ú. i494. i54

ó8503 HARFER , COLER I t,ËF:
565.?6?948Ì 3??.t li.O5 7.iË¡ 4.f l.i l(:¡ jrt"i:, 3.:t Íû.5 :ï.? t.S? l^? 5??. 63ú. :.lO??. 7i

ó8509 LAHE STN, EOUSES
s73.7?2ó74 114.o ..i.74 l"i4 43:ó -i[i ::].'t.'3 t^ï ii-ì.? ó.ó i.f:i i.? å90. ???. ???0. 1ûó

é85I f I,JTLT4EFFORCE, I.JOI]LSHED HILL
s73.?158óü .15?.0 l1?.9:.i 87.1r 4.i i? -{{, is.û î.o i1.4 :5.8i 1.1_s í.1 451. 5B?. ?40O. 4.5

ó85f 3 I.JILBEFTFORCE, OAKDEÌ.{
s73.937843 4éó.(, t-7.94 óo.€1? 43 l3::t,:) l5i.{i 4.t ifJ.9 4.ù ì.50 i"4 4{9. 5?3. :1400. 54

695Aå ORARI, SILVËETON
S91 .730OS0 520.0 I,l.85 1{1.?5 43 5ó û ?0.:t ü.'} 1ù.? ?.'i f .?0 2.,} 2${. 5tB. ?0OS. ??

711O2 OTËKAIEKE, STOTKEtRIDGE
5.l27.15391;} 7A.? r.t0 t.ót 44 5.i 5,þ :4.3 o^di ì0.5 ?.*{ i^5:: ?.5 =??. 50ó" l??o^ l1s

71103 HAKATARA¡.ÍEA, AEOVE HHBsJlS'1?51'' 899'a ó'0ó i0-40 4ó 43 J,o :?,'.:} i.r rr.0 6.,r r.?? :r.i re,r. 5?r. 1864^ ?J3



sÏÏE GRID rlftErl üllÊrl-r liii'n [..41']:T'I.JDË: Ti.i¡'r]: T'i'il:N t'Ir*fi Êi iJ SE ttfi:tlilftDt:tt HEAN HAXIMUi'I NNUMttËR RE:FERENCE (sQ rN) (l;uÞÍEui t{]ur"i[::üi (ri.ii) iDtlt;) iir¡¡1;¡ (tir:i;i itr[:{;) oTråI¡) iüF:ñ) Er-tiv (M) ELH',J (Mi ELL.u c'f)
( 

7 i 1a6 HAE,îEI,JHENUA, KELLys ËtJr...Lï
sf ;17.214Ë]45 ltJ?"ü i'l.r¡'$ i"-idï 44 Iiú 4ú :i:il.ö ,).iì irJ^,1 7.ü l.:t:i 2.? :.t??. 4sB^ 14?8. l?o

71116 AHURIRI, S DIADË:},I
sloB.4584O* 55d.û :¿3.i1? J?.3;t 44 :¿Ë i0 l?.t¡ {i.6 3 ^1 4.? { ^:id l.i d,1o. ?,58. ?49?. 143

?1119 0HAu, sHtr
s1ü?.7óBó3tt 1;150.0 El::.13 5(r.(il 44 i? I'n 1Ë.--l 5.ú 11.:¿ 4.:l ú.94 i.? 4i,lg. 5J0. tógt. S0

7 t I'J? MARYEURN , },IT ¡[ICDONAI-[)
sf0o-93?B?9 :t?-? o.5? ú.5:t 44 4 4ü ïlt.ti o.ti tr.ó 5.8 t.3t ?.4 6??. ?ó?. tisg. i1?

a 7f 125 H00KER, EÉìLL HUT tTD\ 'ç79'787304 f O3-0 f.5.:i9 :15"ó4 43 44 "tü i5.:5 {,.(t ;t.,t ;1.4 t..J'i ?.0 671 . 973. 3?64. 6t
7I T 29 FORKS, EALMÐRAL

sEl?.o34'Ðtf 98.€r :J.oó :..1.:j3 43 5ä 4it lfr.? (,.4 ?.3 4.1j {.?4 ?.3 7?7. to?1 . ?4oet. l?o
7I I35 JOLLIE, I,IT COOK STN

s89-84f 164 f 3?.O f 4.31 35.?4 43 5f :úr lB..i ü^t 8.? .i.? 1.4{ f .? 5?9. BO8. :tó?1 . t?1
71167 OTEKAIEKE, GT]RGE

-¡oõ sl27-154?1',;i ?e].7 1.48 3.f o 44 53 3'Ð 2ó.:l 0.û lü.5 ó.g 1.;lB 3.:i ???. :i0ó. t9?0. s3
Eó802 HAAST, ROARTNG EILL.Y

( S87'oóó04? {o?0.0 19?.15 ti6?.BQ 43 5ó:t0 l4.f.i 5.ü q.1 3.0 J.0? t.:i SJ. i6ó. ?ó44. ét
90604 HOKITIKA, COLLIERS CK

557'5491?8 35?.0 ll?.Bo 171.43 4;l 5v:l'' ,l4.0 5.0 g^1 :1.Ð i.ü? f .ó Bs. . JJ:r. -t49?. Bo

90ó05 TTUTCHËRS CK, L KANIËRE RD
s58.ó3o487 4-Q 'Ð.35 f .o5 4:J 3å 4,1 :tú.:i !:.5 it"t 4.? i.t$ 1.1 ?g^ 1:¿?. óto. {to

9I J OI TARAT,IAKAU, GORGE
s5l-7é3ó29 850.0 ll?.?5 llo.89 4? 39 30 tÉ^ó 5.:5 f I.i 3.ó l.:18 1.3 ?7. 17?. ??¡-1 . 4-l

9{ I O? 'TAEAMAKAU, JACKSONS
s51.9995?5 4?4.O 4? 44 40 t3.ó ó.û fo.3 ?.? f.44 {.0 tó?. ?B?. ?2?f. 3ó

( 9r r 03 TArFo, sHEt
s51.9{4509 l8l.o 33.?8 34.{0 4? 45 30 14^û 4.5 9.5 2.5 1^?9 f.5 t4?, 358. ?195. 6e

9î 404 GREY, t¡AIF UNA
s45.?5899? 64?.0 49.1Ë 6?.91 4? ?t '.:.lo ?0.'3 4.s io.4 4.,t J.o? 2.o t?,t . 3o?. tBO6.



S ]:TË GR Ï D fìRËA
NUI'IEIER REFËRENÜE ( SII KIl i

91 4O5 ARNüLD , L IIRUNNF:II
s51 .9?37:17 44ù - i)

91 40Ì É¡HAUFÉr, G0RGE
S45. f 07?tä4 ??0. ü

93?03 EUL.LER, 'TF- KTJHA

QtlAF: üñIi
( L:tJMÉ.C ) { rlUt'iEu )

':i$.4;'l *{1 .'1.5

l.-Ër1' l. 
-l'LJDti 

l'¡"1Êi:i:

iDlfsi it¡Ëil.j

,tr !l -{,1 4ú :iÐ " i:i

f i'iIN rljfìti
i I¡EG i i t¡EG )

Ér {i
{ 1lË.ü } { llrìÞ )

.'tti lt[:ËL-]h:tiËti
(t¡Et-,) ELEV tH)

i .4 E]4.

I,IEAi't HAX I HUH

ËLl-:V (M) IaLEV (l'li

I :,1,1. f 958. 40U^';i i:T"4 'T.3 I .Ú{

93?Oó

1t'3?t7

?3?08

93ó0f
-¡\o

?3ó0?

9430?

95,l tl

Ê17. Eì:.1

s31 .l8ló?? ó350.0 'lf ó-l:¿

INANGAHUA, [-ANDING
s3'l .35?535 1000.o ?:¿.?EÌ

I NANGAHUA , tiLåCK S F'T

s38.34???8 Ë34.0 l5^24

ItULLER, lrlÛ0LFS
s31.445ó?? 45ó{}-û 14ó.5i

l¡IAIMANGIIROA, CüNNS FLAT
s24. T5t?$ó 45.€l s.frÏ

t.IAI},IANGAROA, SMOKESTACK
s?4..505?33 1Y^{r J.t}í

MOKIHINUI, ËIIJIII{ES TK
s25.4659ó? ó85. O S0 - ;,'s

K AÉAHEâ , ARAI-'I TO

sl ;1. s1 431 I J ?00.0 I'r? - 33

;f?.I? 4t ? tù L?'! l.i ì1"'l

't4 " Éi,l

4S¿i "';.'5

I 2l . ,1,ì

.'14.i ^ {)ó

f *{.4ii

t;t^4:ì

f,:l;?.i3

r 4El. I :l

,li i:ii¡ iÛ

.li {É 1'}

41 45

.11 :i.5 4{'

41 {å ii)

4:l:}cì

4i :tú iû

4 j :;4 4,¿¡

l7^:l È.ij i0.?

:;iJ.ú ,I.¡ ii.?

:¿:1.ú 4.i:i lj-?

J.ó 1.{,9

4.û i.f ?

5.1 1.i8

5.3 i .:?1

ó.€i ì.??.

-i. ? i .4?

4.ó 1.34

4..1 Ì .;1ii

5.S l.{ä

?i.ü '1.1i i?-i

ìs.Ë 5.:i íÍ"3

l?.$ I.$ ç.r

tll .:i :;.*r 1l^4

:i:1.4 5.!. i;1.ü

1.,1

¿,1

:r.,|

'] -5

1.?

1.4

t.?

I ^CÌ

a .'1

{1f .

t-r.

¿'. 
.1

?{,{r.

"19 .

3'n.

-T'I F
*11 -f -J ¡

l.l .

201.

I ?5.

?44.

31 4.

?35 ^

7.t t-

5ó?.

1rñ {

1145. 4l

?339. go

f 5?t. I 07

I 5?O. I ?8

?33?. ?8

110ó. 30

1 1 ,05. 4i

1 54?. 74

{ 8?ó. 67





æ

SI:'T'E: GfiID Èttt:Ë¡ tlllËrn SSIi l-.dìTl:ltJD[: Ti'lrì]: Ti'11:Í'l T'fiÊìfl fì ú SË RË-tË¡tttiEÍl f'lËflil HAXI:i'lUt't l'l
NUI'IBER RËtsËRENCE (sq KH) iuui',tËui (L-ui.il;:u) (['r'i,.îi tt,EËi it¡É:r;) tDL.i;] iÞEi;) {Fdili) ipË:t;) Ët-E',J (i'l) EI-E/ (f'l) Ël-EV {}',|)

f 075229 F üllAHAHrl, llUKÉ¡FtlIllË
Sl,il .?tì4t4,::: :tóJ.ü 4:t 45 lú :i:5.T ii.,:r f .i $.? i.l:5 :i."5 :;144. ::(¡ó. 5u$" 7J

75?32 F.OMAHAKA, FURKES FI]RD
s1?t.2t44?::: i9l4.,l :icì.45 4t.lrl 4ri :4.,1ü {?.4 ì.i 9.:; 5.? i.::i:1 :1.ó 1i.{. ?15. i4óf,. l?3

?525,t l'tANUHER I K I É¡ , D,/S t' tRK S
Sl:15-Crl?0óiìl I?4.'3 3.45 :i"-.r,3 4.1 4Tj 4,i¡ :i:,i";, ;j":I i(r.:i ó.Û t",t14 :i..:j ?Ö1 . ?l4. ?l:J4. 3?

?5?53 MANUHERII{IA, OFHIII
sl34-35?ó?ï: ?,Ð3ó.iJ 15.4ó ti,.g? 4:j ó ,Ì,J üi.i,i,j i. j ii:¡.4 ci^? i.;?? ;i.5 :Elg. 44ü" :,1t34. 125

75?55 DOUEDALE ËK, I,JÏLLOI,Is
s{34.47?5t'ij', 3?.€i ü.i,1 t¡.4? 45 i;: i{¡ :¿ô",Í ::Ì.t i'::)"ú i.? 1.3Ì' i.:ì 45?. ?ö?. 1003. 3'l

75?5? DUNSTAN TK, GOREE
st:15.50399î lS?.it ?. if ;¿.34 44 4r:¡ 5u 18.:t I "î -*"tt 5.t i.Ìr¡ ;i.l ó;15. ?51 . ;.11,54. 4?

75259 FFASER, OLD MAN RA
S143.031485 1?2.ü 4.97 34"5? 45 J3 4,f 3t1.':¡ {¡,{:1 ?..i ,å.ú i.ltl 2.4 5iiJ. I lB?. 1707" i95

752fJ4 NEVIS, C[-EGRT]Y
sl33^84?53,:i 45i.0 45 l{} 4r1 ?'t.ó ú-û T.$ €i.,3 l.lË} 3.r ó54. il5U. ?2?5. 43

75').63 NEVIS, tlENTtl0RTll STI'{
S'l:i3.S7?ó7Ì óç,9.û i5.?:,1 lt.:.17 4:! .I::;ú Iï.:i f:¡.(¡ u.l i!"i 1":?rq :l.i :ó?. ó55. :,13?:i^ 38

15?73 âFROIJ, ToEïNS TF:ACK
st;Ì3.705817 tf/?.ü t.4t 3.54 4,1 5d :i'Í tu.:i '¡.*1 ?.ú å.i i "ú4 :t.:i 3814. .1,5{. ?04:1. 3?

75?75 S|I0T0VER, f ó HrLE
.S114.535143 l1?.'T 44 39 4i:¡ 14.? ú.-ì î.i 't.4 i.Í:i 3.i 54?. '.)4?. ?518. :3?

75?76 SHOToVER, E{OIJENS F K

st3?.389786 1088^0 37.4ó 3C,.,53 4.1 5t4fi tó.:-j ,:l.i ?.S 4.9 i.i4 T.t 335. 4g'). 1518. J03

75?87 HAtlEA, EAI'Í FHILL ER
s1 t5.045{S+ {4?8.0 c}ó.{r8 ??.3,6 4.t 3T ?'3 t?.;i 9.3 il.{, -{.ó ú..qÐ ,}.9 311. 354. ?51S. 45

77504 MATAL'RA, GORE H[,IY TJR

sf ?0.84341.T 34C¡5.€r 82.49 ?5.å7 4ó 5 :i,Ð :i.t i.ó lO.8 5.ô i.:58 1.9 ?0. ?(r?^ ?(r35. ?5

77505 T,tATAURA, F'ARAI,IA
S15l .4?l05r-ì, ?6ê-A 45 3,5 l0 i,l.Ei 4.5 9.5 3.ú i.f 3 1.3 ?ó4. 3?ó. ?035. '74

77=?3 I,IAIKAKA, I,JILLOI,JBANK T.tR

.çf70.9t549r+ 288.0 3.4? 9.55 4ó I 50 2?.r 3.t 1i.? ?.1 ',l .33 Ë.,l ?1 . {?1. f03ó. 43



sïTt:
NUMËER

??5?5

775?ó

78503

78504

78ó02

78ó25

78803

789t 0

í 7?7ø1

79703

797A4

79730

79734

79737

847ø1

GRII)
RF:T'F:ITËNËË

L-r.11'l:TLJnE.

t Lrt'1,3 J

ti.,:,'t 41! 5? :iû

T'i'tAX Ti'il:N
i þtif; ) ( I¡Ëi; )

:¿r.:{ :T ":i

:17.:t 4. :t

;¿0.0 3. I

25.ii 3"t)

i .tr. ¡i 4. É;

í.iö. i:¡ :l .'ü

.{*r^u 1.ti

:i{ "ü ü^7

i,10. fJ 4.5

I ó.:i é.:ï

lB.o s.3

íy.:i 7.:t

fE].ü 4.û

.i:1. û 4. 5

I 5. {¡ 3.5

.TE RECIIIiDER
i ïiEi; ) ËLËT ( t"i )

;1. ö I t:,1.

:l ^:l ;tc).

tf EÉrN
El..F:V ( M )

i 30.

40.

^a

¿161 ^

?ri'{\

58.

':l;-t

I83.

:t1 3.

14 ?

:lt 3.

?l 3.

44û.

230.

I'IAXÏI{UM N
ELËv ( ¡T )

óóß. 3'7

7J B. :;1

91. tó3

91 . 6t

?ú35. 3s

?5:5 " { ?9

?1. .l23

1494 _ 6ó

:139?. f 04

??9?. 4?

;:29?. 6?

?'-rq)? -r r-úU

??9'¿. sl

2A97. I 1ó

?537. I I 4

íIREA tiFâF: l,iSD
( Sü l{i'i i t ütJ¡'iËrl ) illUtiE[]i

1'[tÉ¡ti Ëì t
iüECt (Llb:Ë) (RÊDi

Í:1.3 7.4 i.4,I

ii":i ñ.õ 1.Ji,

tf .3 5.? l.t3

t1.fì :1.:t f.J?

.ú"v ?^g Í.i:5

?"€i :;.4 j.?4

'i1.3 4.? l._11

ll..r É.7 f .3?

tt.ó 4.Ë 1.f0

f I .3 3.3 0.90

r2.t 3.T ú.?4

l?.J 4.4 1.O?

Jr^r 3.6 þ.99

fü.$ 4.1 1.:t?

9.1 ?.ó t.?:5

I . B Íi?4.

1.r f 4?.

7.4 43.

3.3 ?.7 ¡- .

f ..1 14.

{.o J?J.

t.3 ?t3.

t.t 134.

I .8 f:iEt.

I .9 { Et3.

I

TJAIHË4, HANDF-UIl-.1-t: Bft
sí,59.71354+ $?{ ^(.j :i.;t$

IJYNDI-lAM STM, Gt._ENH¡ìiT Et-{
sf ?f]. 7ó8f 0i 3?ú.,0 tJ,,i?

LIAIHOFAI, KENNINGTL]N
s177.43t 045 l:t?.0 ,| .9S

t,IAIHOF.AI, AEÜVE STÜLITl
st 77.44t 04'J I 5?. O :¿.,:)2

ORETT, I.ICKEI-LARS FLAT
st 4f . f ?B3ir9 I :i€t. o :i. ù:l

T]TAFIRI, MCBRIDËS ET{
st ó?.4235t+.; I û5J. O :1.:ió

MIDDLE L.-K, T]TAHUTI
sl7ó.1?2?ói:1 ?7.4 0.38

HAI'Í ILTONEURN, MATUKU FR
sí59. I 8t 847 I €ì8.0 :5. 7?

I,IAIAU, TUA'TAI]EFTE
stó?.77ú33? 8134.0

tlAIAU, L MANIIF OURI
.s1 49. 677Q1,;. 4483. O :5ó6.33

I,JAIAU, L TE ANAU
s149.763193 3t?4.A ?39.94

trAIAU, ffoNOtJAI
sl 58. 69A76¿ ó60.0 4?4 . O0

T'JAIAU, EXCELSIOF CK
st 49. 748945 5798.t) :>ct .3?

MARAROA, AT CLIFFS.
Sf 49.75996'¡J I ?t 9. û J3.96

CLEDDAU , I.f TLF'TRD
Sll3.9981eí:t i53.(, Jt.0?

i3.??

3"48r

3. 05

q ,ç,'l

:5. 3'f

0.53

8.34

4ir :li I ü

4ó ;¿:J l ti

4¿ i:{ 1,::l

45 =(J iJ

4$ t:1 i0

4:i 4:t 40

., .r

:, --t

14.

1:t .

(ì4ó(

4ó

6
N)

(
r ó:t. ;f¡

l4t .34

I Ë'ó.:ls

f:ló.13

39. ?tr

45 :i4 4rä

45 ?5 40

45 47

45 ;57 :i0

45 3ó 40

I
7f .50 44 4{ :5'} 1-:t 9.



APPENDIX 3: Tabulation of Catchment Parameters

AUCKI.AND MWD DISTRICT

SITt. F(Ê.CùRDËR l'tEAN i'IAXIMLIM GIt,lR
NUfiUt.f( H'T (Þt ) t{t il't) HT (l,t) (c)tJÈlË.c)

t3ló ?6. 43. éto. ó.?8

1 909 4(,. €2. 5¿;l . I .05

3503 I 3?. ?44. 378. I .78

35Ol¡ I 58. 2?q. 3t t . 0.49

3819 ?4. 5?. é?1, 5.84

4?01 104. l3?. 3l;1. 0.44

?B I I I 3. ?4. 93. 0.0

43gro 7A. fó!. ?.61 . O.0

45 70? 1 28 ^ 1 4ê. 3g¿. Ù.0

4óót €ì 58. l5IJ. 1',J.?. 'l O.:ì3

4éó51 I 5. ?7 . 415. 9.0?

4?:i?-î tB7. f9€l . 3,2ê. O.30

48011 49 . I 28. 725. 0.0

HAMILTON MWD DISTRICT

9:t:18 ól . l5?. 95:!. - Ó. t

13901 ,t5. ê1 . 'l 84. 0.07

l4ó01 ?74. ?19. El1'¡. 0.Ú

1 4ó03 300. 45? . 59f . t .34

1 4ó0,r 303. 44'¿. 54ó. 1 -?'j

1 4&Oê 303. 335. 6?'¿. o. 15

r 4óol' '!99 . 39ó. -159 . 0.34

14ólo 
"99. 

303. 751. ?.f5

l4d;'r4 1'i. ?59' Bl7. 38.5C¡

1 4é,14 ?83. ?9ç . 759 . 0.0

1 4625 3o?. 3?tl. 7 44 . 1 -9?

146?7 2A. ?44- 5',f8- 4.3ó

1 4t¡?8 è1 . 315. 559 . ó '76

QSD
( cr.JilËc )

'l ?.lg

t. oB

1.?4

9.:i:l

I.BI

ù.0

0.0

'n. 0

2A .47

15.51

I.ilg

0.0

0.0

0.14

0.0

0. é3

0.30

0.07

0.:13

i.ûó

I .lt'J

0 .,Ð

0.9ó

1.ó5

5. €l€i

S I ïE RECORDHR I'IEAN |'IAX I I'{UM GITIAI.: FSD
Nt,f1t]ËR HT (Èl) H] (H) H'l (il) (Ct'ilEU) (C;tll'iEu)

t014ó41 ?83. 450. ó48. t.s? l'15

tol4ó44 293. 305. 757. O.37 0.17

1530? ê. 41. iltt. 33.53 ?.?A

r534t 295. 305. ttlt. 1.4? 1.3ó

I 5350 440. 451 . 533. o.11 I '96

l'i4o€j 20.l . 59?. 1091 . ?.": .?E d.43

l54ro 184. 354. t2?t. 14.97 l3'?o

{541:l !1. llÉl . l??l . ?r.âEl 3l '€}l

r s43? I 30. ?83. I ??1 . 57. t f ?4 ' 70

r5sri 24. 2?9. f34{. 19.-lO 21 .7?

t:r514 13. 8f. t393. 5ó.58 78'5Ê

t5534 5?. llo. 177. 0.0ó 0.81

t553é l2?. ?94' 1300. 0.0 0^o

40703 149. ?03. 4l o. o. ó? {) '64

4341? ?99. 34ó. 918 - O. 
'' 

? ' oó

lo4342Gl ?70. 3oo. 884- 4.97 3'I3

0.41 o.3l

r 37.40 7:t .90

I 043434 39é.

I 143444 349.

39é. 713.

390. ?797.

NAPIER MWD DISTRICT

l59ol é7. 3t9. t34t. ll.lB 35.51

I ó00:l 30. 8€1. I 00ó. o. o o. 0

tó50t 'l l. 157. l4ó3. 93.7S i3f .4ó

r ó50? 4?3. 46?. t 039. I 3.80 l?. 37

t7ó0f 5. 43. 914. 0.0 0.0

1760't 'J7. 313. 914. O.9'i ?.53

t ?ó03 ?4. 359. ó40. o.0 0.0

17604 30. 396. 19?.. 0.O o.o
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.TITE
N Ll i',.l Ël tr:Ít

1 03:r5 r ó

3t702

3:,r70€l

anan 1

'r.t-, a a

aalaa

3t734

33ì oz

33lll

331 l4

33115

33ttó

33117

3330t

3330:l

33307

33309

333t?

3331 3

3331 ó

33320

33347

3335ó

3ó00 I

39504

39508

3951 0

I 0434óf

1 043464

F[-CT:ftDEFI hEAN
HT (l{) H't (t1 )

116. 31?.

250. 539.

5ót. 753.

401 . 710.

780. 9ó0.

45ó. 142.

lo?0. tt43.

5éS. 7??.

"39. 
535.

700. 735.

4ó0. 466.

499. t189.

ó10. 914.

r8. t0?.

l3l. 355.

7ts. 761J.

300. 373.

ló3. ?47.

134. .f 51.

t80. 315.

é63. 9ó0.

6ê4. 914.

203. 552.

20. 3t5.

215. 457.

331 ^ 55ó.

2t 6. 41 6.

84ó. 902.

550. 60?.

QSD
( cur-tEc )

?.?-Í

ór.78

?1 .47

.i .)l

e a-,

{ 1.84

0.50

6.14

17.3þ

o.54

I .?1

o.77

I .52

?53.98

78.33

?.84

??..37

l5.ló

3?.94

33.t3

I ó.51

t .0ó

29.êg

?. o0

tt.08

?.93

3.t7

f3.t0

I',f AX I If Uh
HT (Ì1 )

6?1 .

l7'].?.

1?7? .

r l4€.

r 559.

f 559.

1460.

?791.

?ó99.

9êO.

?30.

?7?7.

I 829.

2797.

?751 .

1969.

?797.

884.

ó00.

r o5o.

?751 .

t9ô9.

2751 .

2519.

t5l s.

?5t8.

I êOê.

1695.

1456.

NFJAR
( cuÞrËc )

4.:i7

661 .71

i9.49

5. O4

f 3.8?

0.45

t ó.87

13.5ó

1.0ê

0.8ó

o. ó4

0. tl7

Bt?.41

B?.8r

?.41

f €¡.07

8.4ó

?3.5?

34.72

11.?ê

I .28

?7.28

l.t8

ê.49

I .4?

l.?4

t1.59

.T T.TE RECORDËR IIEAN },IAX I I'IUi'I QETAR QSD
NUt4Ilt¡R H1 (H) l{T (i.1 ) H't (l,t) (CUHE:C: ) (Cul.tÉ:c)

10434óó 914. r?r9. ?óB?. 5.92 ?.40

f443434 549. 60:J. l€15é. 3.31 4.54

WELLINGTON MWD DISTRICT

?930? 17. 69. l57t ,

?9808 I 8ó. 305. 136?.

?9Sf8 ?O. tB3. r3ór.

3051ó 116. 131. 465.

31 803 59. I 43. I 530.

3?5?6 90. 204. 1516.

3?5t9 l0l. 139. 7AO.

32531 99. 194. 1279 .

56901 50. 244. t330.

57009 376. ó10. 1191.

57009 ?O. 203. I 875.

57014 107. 207. 582.

57t01 4t. to3. 1191.

5750? ar,. I 83. qó0.

5S30t 8". 335. 9ó3.

59003 ét. st. l3ll.

ó0t04 ?. :30:t. ??98.

óoloEì 3€il. óf o. ?t40.

ó0t t? 41. 91. 3é7.

êø114 663. $15. 5il.

ó0lld s4t. 1055. :??o!.

93:10? I 83. 430. !339.

93?09 f 52. 335. ?o4l 
^

93:ftt l€t9. 37A. !30t.

93?t? ?39. 3é6. f4ot.

93:I 3 431 . 4SB. t339.

80.39 I 0é.59

7.Bt t?.35

?2.0? 3ó. I 3

0. I 7 0.4?

ìz .* 65.12

0. 0 0.0

o. o o.0

17.18 :,lC.44

?.43 4.58

ó.8! 17.tA

55."9 79.?B

l .58 I .?9

ló.o7 35.óó

o.57 1.ê9

0.0 0. o

o.óó 3.09

1?4.00 171.60

30.47 3t. I I

0.58 ?.35

')5 . ¿,9 :!?.18

8.27 7 .41

?3.3? (;4 . gó

¿1.39 ¿t.45

:r0.35 s3.ls

s.3ó tf.Ê3

o.o o.0
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.11LTE RECüRDË.F( l'1Ë AN MfiXIHUri ('lË*il'l ÛlSD

NutlFt:fi H] (l'l) HT (i'l ) Hl (t',l) (t)tläÉ.t: ) (cl',l4Ec)
SITE RECORDER

NUT,Í TJER HT ( I.I )
I,ÍEAN i"f AX IT4UI'{ QFAR QSD

HT (ì1) HT (H) (Cul'lËt; ) (cut4Ec)

93?16 ¿'l 0.

93?l 7 3óó.

664. ?339.

549. ?1?6.

CHRISTCHURCH MWD DISTRICT

é?r 03 é98. 838. ?20t.

ó?l 04 713. 797 . tâ99.

ó2t 05 750. !l 03.

ê460? ?ót. 541. ?301.

ó4ó06 SO3. s?ó. ?301.

á4610 lll. ló€1. 354.

é5r 04 ?96. 3óé. 19fJ7.

óSOOI 2?4. 390 r 1494'

ós503 521. ó38. ?O97 -

ó8509 690. 7?1 . 21?O -

685t I 43t. 387. 2400.

ó8513 4lB. 5?3. 2400.

ó950ó 
"61 

, 51 8. 2003.

?1 10? 297 . 50ó. 1920.

?r r03 204. 59f. f8ó4.

?110ô ??9. 4€€. 1478.

t1116 óI0. '7;5ti. ?49r'.

11119 4?A. :t30' ?¿¡€j2'

?if?? ó??. 1ö?. 115S'

71 1?5 6-?1 . 915 - 3?ó4.

7\1?9 19?. l0;,11 . ?408.

71135 3?9. g0B. 2ó::11 '

ì1161 ?91. 50ó. l9?0.

ååtìú2 53. I óó. ?644 .

90604 88. 335. 249"'

90¿05 98. t22. óf0.

1?.ê3 lü.oi

f 0.73 'f 0. ?0

25.e0 44.98

o.7é I . O0

r 3.83 I 4.55

96.65 95.6é

ó.35 . 0.73

0.ó3 0.ll

50.35 44.?l

3.46 5.83

tt.0s 7.18

?.74 I . 14

ll?.9? B?.tf

79.94 ó0.89

r f.95 r8.?5

1.r0 t.él

6.Oè t 0.40

?.98 ?.3ê

"?-.'.1-l 
19 .3)

f12. 1 3 50.01

0.5.i 0.52

'f ó.59 :l:;. ó4

3.0ó :.53

I 4.3ì 31;. ?4

i.4Ü 3.1t1

l9?.1:t 2¿¡9. tt0

I t9.80 ',t71 .43

0.35 l.(15

DUNEDIN MWD DISTRICT

91101

?1f02

9l103

9l 404

9r 405

91 40?

93?03

93:10ó

93?O7

93:rOB

93óO I

93ó0?

9430?

951 0l

16?.

149 .
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84.
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15.

67.

?00.

49.

30.

33:i.

1A

14.

?0.

a

a:ù

34t.

70?

546,

384.

511 ,
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43ó

38?.

9.

I 39.

114.

17?- ??11.

?a?. ')?11 .

358. 2t 95.

30?. l 80ó.

I ?0. t 958.

?ol . 1745.

115, ?3.19.

?44 - 1:t94.

314. 1590.

?35. ?339.

396. I I 0ó.

5ó?. I I 05.

317; 1541.

?,3ì . I tr:ló.

11?.?5 I10.89

,û.0 0.0

33.98 34.t0

49.1Ê É?.91

5ó.4? 31.43

E? .g? 94.é¡?

4ló.12 4¿6.75

72.9A 1?1.44

i 5.24 27 .2?

?46.51 ?43.06

ó.8? 13.4ê

3.é? 1?.4';

80.?8 lÚ?.f3

lú?.38 14A.1?

117 0?

??oo4

1431 1

7 4313

14314

7431 5

7 433-7

1 074345

'¿ 4346

74 351

?435?

75?O7

?5213

15?1 4

293. t ó43.

?30. ?53'l .

543. \ 637 .

594 . f 5:t4.

79?. I 449.

518t. 137?.

49?. 163?.

9ç'1 . l3Bl.

823. l3lf.

79't. I l58.

8?3. I I 58.

I 55. 2gt 9.

26? . 3gl 9.

?79. 2ó91 .

3.81 1 f .84

4,15 ló.43

f 5.04 11 .56

t0.ó-J ll.5é

B. !¡l 8.34

B.!9 15.?e

3.04 ó.0"

0.0 o. o

1.66 ?.66

:t .6ó 4.11

4 .03 5. ó3

540.01 267.13

494.33 f89.lË

284.58 lll.30

Y v
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NUi'4FE.fT

?5?t 9

10752?9

7513?

7:r25 t

?5?s3

75?55

?535?

15:J59

75?64

13').65

75?73

15r¿75

75"?6

75287

17504

1-t505

RECORTIER
H] (l4)

370.

244.

5t.

701 .

?BS.

457.

ó?5.

561 .

é54.

?é-t.
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549.

335.

3lt.

70.

'¿é4.

I,,IEAN
H'l (H)

5r 8.
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2t5.

914.

440.

-Ì 62!.

751 .

I I Elg.

I l58'

QSD
( cr,Èlqc )

1?.97

o.0

4.f.lE

?.90

lé.97

o.42

? .34

34.5::

0.o

t9.?7

3.54

0.0

3ó. é3

77.36

95.6?

o.o

é55.

661 .
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I{AXIÌ4TJi.I RBAÊ
H'I ft,l) ( ct,Hgc )

I 890. 6.5?

50ó. o.0

I 4ó3. tó.45

3t 34. 3.45

?1 34. I 5.4ó

to03. o.l4

?t34. 3.7t

11ø7. 4.92

2!25. 0.0

??È:5 . 15.72

1042. ?.41

?518. O.O

?5t B. 3?.4ê

251 S. 6ê.OE)

?o35. 8?.49

?o35. 0.0

SITE RECORDER
NUT,IBËR HT ( }t )

77523 91.

775?5 r 02.

775?6 ?é.

7g50lt 14.

78504 I s.
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?ë6?5 I 49.

?€1803 43.

7S9l 0 ?1? .

79701 t 4.

79703 171.

79704 2t 3.

79730 I 34.

79734 r 58.
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},IEAN I.IAXII.IUi.I QEIAR
Hl (t{) HT (l.r) (CUHËC)

171. to3ó. 3.42

I 30. 668. 3.26

6?. ?tB. 4.69

40. 91. 1.96

43. 91. 3.02

6ó1 . ?035. 5.é:)

?so. 753. ?.56

5$. 91 . O.3Él

35t. 1494 . 3.'?7

I 83. 2:J92. o. o
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QSD
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9.55
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I .99
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