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Executive Summary

This report summarises environmental informatiamfithe greater South Taranaki Bight (STB) so as
to provide the broader context for information peiihg strictly to the areas of iron sands that tay
mined at some later date.

The wave climate on the 50 m isobath off the cibastf the STB shows a spatial variation in mean
significant wave height from a maximum of approxed 2 m off Cape Egmont, reducing
progressively southward. There is a seasonal ariat wave heights, with the highest waves on
average occurring in August and September. Dutogns, significant wave heights of about 8 m can
occur, particularly in the winter and early spriRgak wave periods are most commonly in the range
10-14 seconds.

The orientation of the coast relative to the predant WSW incident wave direction results in the
longshore component of energy being directed predantly towards the southeast along much of the
coast of the STB. It is expected that in the northgart of the Bight, from Opunake to south of the
Wanganui River, wave-driven processes wil tendtremsport sediment along-shore towards the
southeast, while along much of the Manawatu coasthward transport wil predominate.

While not quite as strong as tidal flows througholC&trait proper, tidal currents of up to 0.4'ms
occur on the relatively shallow waters off Pateidallcurrents are smaller (with peak speeds less th
0.1 ms') in nearshore waters between Wanganui and FoReak tidal flows throughout the study
region are generally aligned coast-parallel witly anoderate cross-shore minimum velocities.

Most of the shoreline in the study area is unnediifand near to its natural state. Rivers input the
mayjority of sediment to the Taranaki and Horizohhénganui, Manawatu) coast. The Taranaki coast
is generally considered sediment starved, but @piscatchment erosion events can inject large
guantities of sediment to the coast from a poinre®. However, there is little information regagdin
whether there is input of sediment from the offehoegion to the littoral zone and the shoreline.
Inputed sediments are distributed alongshore @hofe but are eventually transported beyond the
STB region.

Variable shorelines dominate the North Taranakistioa between Stony River and New Plymouth,
due to episodic sediment input, especially from$keny River. There were few survey data for the
coastline between Stony River and Oaonui, whichwskaacretion, variable or stable shorelines.
Erosion occurs along the cliffs (both volcanic a®tlimentary) from Oaonui to Whangaehu, in the
centre of the study region, along the STB. Thepefaw data for the Horizons coast, in the south of
the study area, but avaiable information suggéstsdunes and sand country are prograding, although
erosion is identified as a natural hazard for soo®stal settlements.
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Complex optical conditions are prevalent in the SBilking the quantification of chlorophyll from
remotely sensed ocean colour data extremely diffarticulate and dissolved terrigenous matésial
frequently advected into the region from the Madingh Sounds, west coast of the South Island and
from Cook Strait. Phytoplankton blooms appear takpe springtime, with an origin off-shore to the
west of the study region, and apparent advectidhefloom eastwards through the study region and
into Cook Strait. River inputs of terrigenous matealong the Taranaki coastline are frequent but
sporadic. Resuspension of bottom sediments dutignsevents can occasionally causes turbid
conditions over the the entire region. Apparent iaredchlorophyll values are relatively high
throughout the year all across the study area.igiicant decadal trends were observed in apparent
chlorophyll concentration.

The limited data set available indicates that thi@& $ biologically productive in terms of meso (mid
sized) zooplankton. Biomass estimates are amondigiest recorded compared to other coastal
regions around New Zealand. The mesozooplanktotiegpeomposition is neritic (nearshore) and is
strongly influenced by the physical oceanographyhef region, including both the upweling events
off Cape Farewell and the D’Urvile current. Altlgtua reasonable amount of mesozooplankton
sampling has been done in the STB, it was conduztedmber of years ago, using non-standardized
techniques. Macrozooplankton are poorly known &S B.

The available data indicate that the benthic faionthe STB is generally species poor with a low
abundance of benthic organisms in both subtidalitedtidal zones when compared to other coastal
areas of New Zealand. Although data are lmiteghttic species richness and abundance are
particularly low in sandy habitats. This may bebéodue the high energy environment and frequent
bed resuspension resulting in very mobile sedimesatad inundation of reefs, sand scouring of reef
habitats, and sustained high water turbidity inrslbare areas. Species numbers and diversity tend to
increase towards the shore, with the highest nusribehe nearshore area.

A productive zone for invertebrates in the southwafsthe study area is evident where high wet
weights of squid, octopus and decapods (crabspgéiretc) have been recorded. This offshore
productive zone is most likely due to the influeméehe cold, nutrient rich water that originatesn

the upweling zone off Cape Farewell and the Kahgirahoals.

Primary (Section 3) and secondary (Section 4) jeejagductivity is relatively high in the STB regio
compared to other similar coastal regions butdbes not appear to be translated into dense arsdive
benthic macrofaunal communities. This may be tdumto the high energy environment of the area.

No nationally endangered or at risk benthic maenwéh species were found to be present within the
area. However, the Department of Conservation descrthe Waitotara estuary, Wainu reef,
Waverley Beach, North and South Traps, Whenuaksizaey and Whanganui river estuary, all within
the study area, as being “outstanding natural areas

South Taranaki Bight Factual Baseline EnvironmeRegort iX
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The STB has a moderately diverse reef fish faurih only 38 species predicted to occur on reefs
within SCUBA diving depth range (30 m) in the regi@wo species, black angelfish and common
roughy, are predicted to be rare in the region wewuat low abundance at just a few coastal reefs.
Six other species have restricted distributiongdipted to occur at <50% of the reef sites in the
region. All other twenty-nine species are predici@de much more widespread and either occur in
low abundance throughout the region (14 species)n@derately common over the entire area (13
species), or are abundant widely distributed spe(@especies). These model predictions should be
treated cautiously as none of the original fishveyrcame from the region. Moreover, some of the
presumed reef areas may in fact be steep-sidesiesetdivaves or shoals.

Fifty-one species of demersal fish occur in the ST richness of this assemblage is moderate on a
New Zealand wide scale with on average 12-16 spdikddy to occur within a standard research tow.
A few species are very widespread and abundamhsit species are common only within a restricted
depth range. A few species had a very restrictetlitdition in the STB. Species with distributions
along the South Taranaki coastliine that coincidén ateas of interest to TTR include anchovy, blue
cod, eagle rays, red gurnard, golden mackerehdegacket, lemon sole, snapper, rig and trevally.

While the cetacean sightings data must be intexgretith caution, as the distribution of sampling
effortis unknown (i.e.data are presence onhgpipears that relatively few sightings of cetacédwmue
been made within the northern and southern Tardvigkts. However, 3 endangered or criticaly
endangered species do occur frequent this areavighés dolphin, kiler whale, and southern right
whale. The populations of these species are exlydomeNew Zealand wide.

The SBT supports a relatively modest seabird asagmbbut detailed, systematic and quantitative
information on the at-sea distribution of virtuadyf species is currently lacking. Many of the spsc
occurring in the area are likely to be relativedastal in their distributions. Such species inclblie
penguin, shags, guls and terns, although theser ltdxa can extend to more offshore areas. By
contrast, and although some species have beenvellsénom and relatively close to the coast,
albatross and petrel species tend to be more pedangi wide-ranging in their distributions and will
likely occur anywhere throughout the area. The al@=s not support large breeding colonies for any
species but a number of coastal estuarine sitesfaignificant value to coastal, shore, wading) an
migratory bird species. These include the Waikirikiagoon, and the Whanganui, Whangaehu,
Turakina, Manawatu and Rangitikei river estuaries.

Commercial fishing operations within the STB hawei dominated in recent years by three main
fishing methods, bottom trawling (for a variety species), midwater trawling (mainly for jack
mackerel), and set netting (mainly for rig, bluergl@u, and school shark). Together these methods
have accounted for 95% of all fishing events reedrdith position data, between 1 October 2004 and
mid-July 2010. The highest levels of fishing efforainly bottom trawling and set netting) were just
offshore between New Plymouth and Cape Egmontnead the 50 m contour between Hawera and
Whanganui. Fishing effort of all methods occurreiaighout the year, but there was a concentration
of midwater trawling effort in early summer.

South Taranaki Bight Factual Baseline EnvironmeRegort X
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1. Introduction

11

12

Background

Trans-Tasman Resources (TTR) have secured a Brépennit (PP 50 383) to commence

prospecting for offshore iron sands along the W&sdst, North Island, within the 12 nm

territorial sea, along the southern and northemafaki bights. The total area of PP 50 383 is
6319 kmi. TTR has a further exploration application undemsideration for a licence beyond

the 12 nm sea (PP 50 753) in the south Taranakt Bidnich is 2284 kmin area.

The granted prospecting licence area (PP 50 3&3), within the 12 nautical mile (M) limit,
will be covered by consenting procedures underRbesource Management Act, which is
managed three separate regional councis — AuckRBadional Counci, Environment
Waikato and Taranaki Regional Council. The subnhiiee® 50 753 licence area (beyond the
12 nm territorial sea) wil be managed under thet@ental Shelf Act.

Agreement to carry out a phased biogeophysical styd

In an agreement dated "28Apri 2010 TTR requested NIWA to undertake phased
biogeophysical research in the South Taranaki Bigthiding the southern section of PP 50
383 and PP 50 753 and the bordering regions. Pha$ehis work is focused on collation
and synthesis of data from existing sources artades the following elements:

» derivation of wave climate information and tidattpans for the region from
existing models and databases;

* undertaking a geomorphologic analysis of stabdityd history of adjacent
shore;

» characterisation of the ecology of the region mioly a synthesis of
information about rare and endangered species;

» characterisation of the fisheries of the region.

This report contains information pertaining onlyRbase 1 of the study. Initial prospecting
results from TTR suggest mining targets may be BB km off shore in the South Taranaki
Bight area (including the Graham Banks shoal). Hewethis baseline environmental study
covers a much greater area (Figure 1.1) so tod®o&i broader context for information
pertaining strictly to the areas that might be whine

South Taranaki Bight Factual Baseline EnvironmeReg ort
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The report is divided into ten sections each coinigiithe methods, results, conclusions and
references pertaining to a significant and coheseation of work. The conclusions are
drawn together in an overall conclusions secti@t(in 12).
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Figure 1.1: Map of the South Taranaki Bight (STB) sudy area
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2. Wave climate and tidal statistics for the South Taanaki Bight

2.1 Methods

211 Wave hindcast

Numerical modeling can be used to provide wavmatle information, supplementing the
imited data available from wave buoys and sateditimeter sources. A 20-year hindcast of
wave conditions in the Southwest Pacific and Souotli@ceans from 1979 through 1998 has
been created (Gorman et al. 2003a, Gorman et @b20This simulation was based on the
WAM wave generation model (Hasselmann et al. 198Bich represents the wave spectral
density S(f,8), proportional to the energy associated with eaavenfrequencyf and
propagation directiorf present in the wave field, at each position igpatial domain and
varying with time through the simulation. The mouteludes the contributions from various
physical processes, including generation by wimdsst propagation, nonlinear interactions,
and dissipation by white-capping.

For the New Zealand regional wave hindcast, a ngeodar grid was established covering
latitudes 78.755 to 9S and longitudes 98 to 220.8E (139.8W). Spectra were computed
at 16 equally spaced propagation directions andlog&rithmically spaced frequencies,
betweenf; = 0.0417 Hz and,s = 0.4518 Hz. Wind data were sourced from the peao
Centre for Medium-Range Weather Forecasts (ECMWHhese provide winds at 10 m
elevation on a 1.1251.125 latitude/longitude grid, at 6-hourly intervals.hél same spatial
resolution was applied to the wave model grid. Twelel was run for a 20-year hindcast of
the years 1979-1998 inclusive and results werenadtat 3-hourly intervals over the entire
grid.

In order to obtain wave conditions in the Southafaki Bight from the hindcast, a set of 43
output locations was first selected on the 50 rbatio (Figure 1). Wave specti&(é, f)
were then interpolated from archived hindcast speat adjacent grid cells onto each of the
selected output locations, using an interpolatimcedure (Gorman et al. 2003b) that takes
account of the effects of the coastline in blockimve approach and limiting fetch from the
various wave propagation directions.

This provides a 20-year record of wave statisticeaah location, including significant wave
height, mean and peak wave period, mean and peek sh@ction, wave energy flux, as well
as the associated wind speed and direction. Fresethime series, various occurrence
statistics can be derived and plotted.

South Taranaki Bight Factual Baseline EnvironmeReg ort
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Figure 2.1.  Wave hindcast output locations on the®m isobath, with every 3' location numbered.
The locations of wave buoys (Maui-A, Wanganui) usefdr verification are also marked.

2.1.2  Spectral wave statistics

The wave statistics presented in this report arsetfrom the wave spectrum.

Firstly, the full directional spectrum can be intt@d over direction to obtain a 1-

dimensional frequency spectrum

South Taranaki Bight Factual Baseline EnvironmeReg ort
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S(f) = [dOF(f,6) &)

From this, the peak frequendy and corresponding peak peridg =1/ fpis identified at

which the maximum valueS( f ) is located. Also, spectral moments

M, = [ fIS(f)df )

are computed, allowing further statistics to beingef, in particular the significant wave
height

H, = 4J M, (©)]
and the (second moment) mean period

TmOZZUMO/MZ' (4)

A measure of mean direction

O o = arctar{%j (5)

0

can also be derived using directional moments

CoszfzdeF(f,H)cosH, 6)
S, = Tdf zjﬂde F (f,0)sing. @)

Another important quantity is the wave energy fh@presenting the net rate at which energy
is transferred perpendicular to a unit length ofev&ront. This can be defined as

00

ﬁngjdffdeég(f,a)F(f,e) ®8)

South Taranaki Bight Factual Baseline EnvironmeReg ort
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wherep 1025 kg.nt is the density of sea watey, [19.81 mg is the acceleration due to
gravity, andég(f ,8) is the group velocity for waves of frequerfggropagating in direction
6

Note that the group velocity, and hence the waw@nflux, are vector quantities, with both
magnitude and direction. We can take averagesredoccurrence statistics, for either the
vector components or the magnitude of the eneugy fih the former case, this could be done
by eastwardX) or northwardy) components, but for nearshore process studiesaiso of
particular interest to resolve flux vectors intslore and longshore components, due to their
different role in sediment transport studies.

To this end, we require an estimate of the locastal orientation, relative to which
longshore and onshore components can be derivesl.h@k been done by considering the
coastline within a certain distance of the relevauiput location: in this case we have taken
all coastline points at a distance from the oulpedation of less than two times the minimum
distance to the coast, and performed a linear ssgnme on these points to obtain a straight
ine best fit to the local coastlne. This is a gemably robust measure for sites near a
relatively straight section of coast, which is gaie the case along the South Taranaki
coast, although problems may arise where the gwasthows considerable complexity
within this range.

It needs to be emphasised that our analysis of wimate (including the resolution of wave
energy flux into onshore and longshore componegitgive to the coast) is still being applied
well offshore at 50 m depth, with no account of hawaves are further modified by
refraction, bed friction, shoaling and depth-lirditereaking before reaching the coast. A
more thorough study of nearshore processes, inglubigh resolution nearshore wave
modeling, would stil be required for a realisassessment of wave effects on sediment
transport. This goes beyond the scope of the prasady.

2.1.3 Wave model verification

The wave hindcast has previously been compareddattn from wave buoys (Gorman et al.
2003b) and satelite altimeters (Gorman et al. 8D0Bor the present study, the most relevant
of these results is a comparison with 100 monthslada from the Maui-A platform at
(39.55S, 173.48E) (Figure 2.1). At 120 m water depth, this is samat offshore from the
region of interest. It was found (Gorman et al. 3f)0that the hindcast underpredicted the
measured significant wave height by an average4# @, with a root-mean-square error of
0.84 m, or 36% of the mean. It was determinedahagjor contribution to these errors arose
from an underestimation of the contribution of wagenerated locally by winds from the
southeast quadrant blowing across the South Tar8igik. Such winds are accelerated by

South Taranaki Bight Factual Baseline EnvironmeReg ort
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topographic funneling through Cook Strait, an efffebich is not adequately resolved in the
ECMWF wind fields used.

Wave measurements were also made off Wanganui (ME@KL)between January 1986 and
February 1987. This site (Figure 2.1) is inshomamfrthe output sites used in the present
study, in approximately 30 m water depth. While theta are not available for direct
comparison, we can compare occurrence statisticsigoificant wave height obtained over
this measurement period with corresponding reéuts our nearest output location (site 22)
over the full 20-year hindcast (Figure 2.2). Irstbase the hindcast wave heights are greater
than the measured wave heights by approximatefy ehahetre. Given the difference in
location, one would expect some reduction in wagght between 50 m and 30 m water
depth due to bed friction.

0.7 T T T T

T T
I \//anganui data
site 22 hindcast

0.6

0.5

0.4

PDF (m’')

0.2

0.1

Figure 2.2.  Comparison of probability distribution functions for significant wave height derived
from measurements off Wanganui (Macky 1991), and hdcast outputs at site 22.

214 Tidal model

NIWA has developed a tidal model that derives majunstituents of the tidal variation of
sea level and currents, on an unstructured griéraay the full extent of New Zealand's
Exclusive Economic Zone (Goring, D. 2001, GoringKDet al. 1997, Walters et al. 2001).
This model has been validated against data frome20level gauges, and it was found that,

South Taranaki Bight Factual Baseline EnvironmeReg ort 17
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where high quality observations are available, titlel sea levels are matched to within
0.02 m in amplitude and i phase (Walters et al. 2001).

Tidal constituents from this model were interpalt® a regular latitude/longitude grid
covering the Greater Cook Strait region at apprataly 1 km resolution. This covers
longitudes from 171.4722F to 174.5277& in 221 grid cells, and latitudes from
42.01852S to 39.31481S in 293 grid cels. Tidal constituents were afgerpolated to the
same 43 output locations used for wave climatastitatas described above. In this study we
use 8 constituents: the semidiurnal constituents $, N, and K, and the diurnal
constituents K O, P, and Q.

For each location, the tidal model describes tha tiariation of sea level and the eastward
and northward componentsandv of depth-averaged current as varying with time @&sim
of individual constituent motions:

n(t) = izn cos@rt/T, - ¢'*) ©)
u(t) = ZN:UH cos@rt/ T, —¢) (10)
v(t) = ivn cos@rt/T, - @) (11)

n=1

where T, is the period associated with thé tidal constituent, whilez,, U,, V, are the
corresponding constituent magnitudes, ad,@™ andg'" the constituent phases.

For the tidal currents, the motion described alkioveeach constituent results in a current
vector rotating through an eliiptical path durirecé tidal periodT,). The semi major axis of
this ellipse represents the greatest current sfie¢elred to here as the “principal’ speed)
associated with this constituent, and wil be deenn a certain “principal’ direction. Half a
tidal cycle later, this current vector wil be resed, flowing with the same speed in the
opposite direction. But midway between these twakgdows, the current does not generally
reduce to zero, but flows at a minimum speed (tnanSverse” speed) in a direction
perpendicular to the principal direction.

This describes the motion of a single tidal camstit. The sum of all constituent motions is
somewhat more complex. But normally one componesually M, wil be the dominant
motion, and the net result will be that the curresttor traces a somewhat “fuzzier” version

South Taranaki Bight Factual Baseline EnvironmeReg ort
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of the dominant elliptical pattern, with scattetraduced by the lesser constituents. A “best
fit" elipse can be produced from this net motiarith a defined orientation, principal and
transverse speed.

2.2 Results

221 Wave climate statistics

The 20-year average of significant wave heightdiboutput locations is plotted in Figure
2.2. This shows that the largest wave heights auadf off the western end of the Taranaki
Peninsula, decreasing further south with increasimgter from prevaiing SW swell. This is
also seen in the corresponding average of waveyemex (Figure 2.3), which is a vector
quantity reflecting the magnitude and directioreakrgy transfer by the waves. This shows
relatively strong energy transfer, principally frahe WSW, at the northern end of the South
Taranaki Bight, while further south, the more seuthenergy components become blocked.
Note that the magnitude of the (vector) mean enélugywil always be somewhat less than
the mean of the magnitude of the energy flux vector

The orientation of energy flux relative to the doas also significant, as wave energy
reaching the coast at an obliqgue angle (i.e. nqigpelicular to the coast) can drive longshore
sediment transport. We would therefore expect ithdlhe northern part of the Bight, from

Opunake to south of the Wanganui River, wave-dripeocesses wil tend to transport
sediment along the coast towards the southeasle whmuch of the Manawatu coast,

northward transport wil predominate. More detaigtddy of nearshore processes would,
however, be required to quantify these transports.

The monthly mean values of significant wave heghtl wave energy flux (i.e. averaging
data separately for each month over the full 20-yeaord) are shown in Appendix 1 (Figs.
Al.1-Al1.24), which also includes Tables (Al.1-Ald)monthly mean values for significant
wave height, peak and mean wave period, wave eflexgmagnitude, and wave energy flux
components (east, north, onshore, longshore). Télems a seasonal cycle with mean wave
heights reaching a maximum in late winter and ainmim in late summer. At site 20, for
example, the 20-year mean significant wave heglit8 m, but with monthly means varying
between 1.4 min February and 2.1 m in August.

Occurrence distributions for the various wave stiati at selected sites are plotted in Figures
2.5-2.20. These are accumulated over the full 20-yecord. Single variable occurrence
distributions (as percentage of time that the giiesare in specified ranges) are shown for
significant wave height, peak period and mean geriwe also show a wave rose,
representing the joint occurrence of significantvevdoeight and mean wave direction, the
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exceedance distribution for significant wave heiglhtd a plot of “downtime”, i.e. the
percentage of time in each calendar month thatifiggec¢hresholds of significant wave
height are exceeded. Occurrence distributions dse shown (as probabiity density
functions, plotted on a logarithmic scale) for tmagnitude, and the longshore and onshore
components, of wave energy flux. Finally, the jamtcurrence distribution of energy flux
magnitude and direction is plotted in “rose” form.

We see in Figure 2.7(a), for example, that at &fe(south of Opunake), the highest
occurrence of significant wave height is approxehatl.5 m (somewhat below the mean
value of 1.9 m), but that the distribution has eyt long tail, up to a maximum of 8.8 m.
Peak wave period (usually reflecting the swell congmt of the spectrum is typically around
12 seconds (Figure 2.7(b)), while the second momman period (more influenced by short
wind sea) is spread through the range 5-10 sec@fgisre 2.7(c)), with values around 7
seconds predominating. The wave rose (Figure 2.8f)ws the predominance of waves
from the southwest through westerly sectors. Thewtdime” plot shows a strong

seasonality in the likelihood of energetic wave ditmns: for example, significant wave

heights over 3 m occur 10% of the time on a yeanddasis (shown by the horizontal red
ine), but this varies from less than 3% in the si@nmonths, to over 15% in winter.

Wave energy flux at this site (Figure 2.8) showsigh degree of variabilty, to an even
greater extent than significant wave height. Whhile most common values of flux lie below
10 kW/m, much higher values occur in storms, inciwhvalues over 100 kW/m can be
obtained. This is predominantly directed onshorg, tbe longshore component is strongly
skewed to negative values, indicating a net comuatieected towards the southeast.

This is also seen at sites 15 (Figure 2.10(a)) 2hdFigure 2.12(a)), but further south the
predominant long-shore component becomes poskagerres 2.16(a) and 2.18(a)).

South Taranaki Bight Factual Baseline EnvironmeReg ort
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Figure 2.3.  Spatial distribution along the 50 m isbath of mean significant wave height, averaged
over the full 20-year hindcast record.
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Figure 2.4.  Spatial distribution along the 50 m isbath of mean wave energy flux, averaged over the
full 20-year hindcast record. The colour scale shosvthe mean of the magnitude of the
energy flux, while the arrows show the vector aveged flux.
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Occurrence statistics for site 5 at (3276°S, 173.758E) from the full 1979-1998
hindcast. The first three plots show percentage oaaence for (a) significant wave
height, (b) peak wave period, and (c) mean wave ped (second moment). Also shown
are (d) the wave rose, (e) the wave height e xceedaristribution , and (f) “downtime” ,
i.e. the percentage oftime that given significarwave height thresholds are exceeded for
each month.
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Figure 2.6.  Occurrence statistics for site 5 at (3976°S, 173.758E) from the full 1979-1998
hindcast. The first three plots show the probabiliy distribution functions (vertical log
scale) for (a) longshore component, (b) onshore c@anent, and (c) magnitude, of the
wave energy flux. Note that onshore and longshorerdctions are defined relative to an
estimated shore normal direction of 308True. The wave rose (d) shows joint
occurrence of wave energy flux magnitude and dire @n. The figure in the centre shows
percentage occurrence for wave energy flux less th& kW/m (from any direction).
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Occurrence statistics for site 10 at B559S, 173.868E) from the full 1979-1998

hindcast. The first three plots show percentage oaaence for (a) significant wave
height, (b) peak wave period, and (c) mean wave ped (second moment). Also shown
are (d) the wave rose, (e) the wave height e xceedaristribution , and (f) “downtime” ,
i.e. the percentage oftime that given significarwave height thresholds are exceeded for

each month.
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Figure 2.8.  Occurrence statistics for site 10 at @559S, 173.868E) from the full 1979-1998
hindcast. The first three plots show the probabiliy distribution functions (vertical log
scale) for (a) longshore component, (b) onshore c@anent, and (c) magnitude, of the
wave energy flux. Note that onshore and longshorerdctions are defined relative to an
estimated shore normal direction of 228True. The wave rose (d) shows joint
occurrence of wave energy flux magnitude and dire@n. The figure in the centre shows
percentage occurrence for wave energy flux less th& kW/m (from any direction).
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Figure 2.9.  Occurrence statistics for site 15 at B957”S, 174.082E) from the full 1979-1998
hindcast. The first three plots show percentage oaaence for (a) significant wave
height, (b) peak wave period, and (c) mean wave ged (second moment). Also shown
are (d) the wave rose, (e) the wave height e xceedaristribution , and (f) “downtime” ,
i.e. the percentage oftime that given significarwave height thresholds are exceeded for

each month.
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Figure 2.10. Occurrence statistics for site 15 at39.957S, 174.082E) from the full 1979-1998
hindcast. The first three plots show the probabiliy distribution functions (vertical log
scale) for (a) longshore component, (b) onshore c@anent, and (c) magnitude, of the
wave energy flux. Note that onshore and longshorerdctions are defined relative to an
estimated shore normal direction of 210True. The wave rose (d) shows joint
occurrence of wave energy flux magnitude and dire @n. The figure in the centre shows
percentage occurrence for wave energy flux less th& kW/m (from any direction).
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Occurrence statistics for site 20 a#40.004S, 174.597E) from the full 1979-1998

hindcast. The first three plots show percentage oaaence for (a) significant wave

height, (b) peak wave period, and (c) mean wave ped (second moment). Also shown

are (d) the wave rose, (e) the wave height e xceedaristribution , and (f) “downtime” ,

i.e. the percentage oftime that given significarwave height thresholds are exceeded for
each month.
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Figure 2.12. Occurrence statistics for site 20 a40.00£S, 174.597E) from the full 1979-1998
hindcast. The first three plots show the probabiliy distribution functions (vertical log
scale) for (a) longshore component, (b) onshore c@anent, and (c) magnitude, of the
wave energy flux. Note that onshore and longshorerdctions are defined relative to an
estimated shore normal direction of 200True. The wave rose (d) shows joint
occurrence of wave energy flux magnitude and dire @n. The figure in the centre shows
percentage occurrence for wave energy flux less th& kW/m (from any direction).
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Figure 2.13. Occurrence statistics for site 25 a#40.2058S, 175.098E) from the full 1979-1998
hindcast. The first three plots show percentage oaaence for (a) significant wave
height, (b) peak wave period, and (c) mean wave ged (second moment). Also shown
are (d) the wave rose, (e) the wave height e xceedaristribution , and (f) “downtime” ,
i.e. the percentage oftime that given significarwave height thresholds are exceeded for
each month.
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Figure 2.14. Occurrence statistics for site 25 a#0.203S, 175.098E) from the full 1979-1998
hindcast. The first three plots show the probabiliy distribution functions (vertical log
scale) for (a) longshore component, (b) onshore c@anent, and (c) magnitude, of the
wave energy flux. Note that onshore and longshorerdctions are defined relative to an
estimated shore normal direction of 253True. The wave rose (d) shows joint
occurrence of wave energy flux magnitude and dire @n. The figure in the centre shows
percentage occurrence for wave energy flux less th& kW/m (from any direction).
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Figure 2.15. Occurrence statistics for site 30 a#40.58C0S, 175.089E) from the full 1979-1998

hindcast. The first three plots show percentage oaaence for (a) significant wave
height, (b) peak wave period, and (c) mean wave ped (second moment). Also shown
are (d) the wave rose, (e) the wave height e xceedaristribution , and (f) “downtime” ,

i.e. the percentage oftime that given significarwave height thresholds are exceeded for
each month.
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Figure 2.16. Occurrence statistics for site 30 a4(0.58CS, 175.089E) from the full 1979-1998
hindcast. The first three plots show the probabiliy distribution functions (vertical log
scale) for (a) longshore component, (b) onshore c@anent, and (c) magnitude, of the
wave energy flux. Note that onshore and longshorerdctions are defined relative to an
estimated shore normal direction of 286True. The wave rose (d) shows joint
occurrence of wave energy flux magnitude and dire @n. The figure in the centre shows
percentage occurrence for wave energy flux less th& kW/m (from any direction).
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Occurrence statistics for site 35 a#40.808S, 174.908E) from the full 1979-1998

hindcast. The first three plots show percentage oaaence for (a) significant wave

height, (b) peak wave period, and (c) mean wave ped (second moment). Also shown

are (d) the wave rose, (e) the wave height e xceedaristribution , and (f) “downtime” ,

i.e. the percentage oftime that given significarwave height thresholds are exceeded for
each month.
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Figure 2.18. Occurrence statistics for site 35 a¥40.808S, 174.908E) from the full 1979-1998
hindcast. The first three plots show the probabiliy distribution functions (vertical log
scale) for (a) longshore component, (b) onshore c@anent, and (c) magnitude, of the
wave energy flux. Note that onshore and longshorerdctions are defined relative to an
estimated shore normal direction of 311True. The wave rose (d) shows joint
occurrence of wave energy flux magnitude and dire @n. The figure in the centre shows
percentage occurrence for wave energy flux less th& kW/m (from any direction).
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Occurrence statistics for site 40 a#(.10C0S, 174.758E) from the full 1979-1998
hindcast. The first three plots show percentage oaaence for (a) significant wave
height, (b) peak wave period, and (c) mean wave ped (second moment). Also shown
are (d) the wave rose, (e) the wave height e xceedaristribution , and (f) “downtime” ,
i.e. the percentage oftime that given significarwave height thresholds are exceeded for

each month.
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Figure 2.20. Occurrence statistics for site 40 a4@.100S, 174.758E) from the full 1979-1998
hindcast. The first three plots show the probabiliy distribution functions (vertical log
scale) for (a) longshore component, (b) onshore c@anent, and (c) magnitude, of the
wave energy flux. Note that onshore and longshorerdctions are defined relative to an
estimated shore normal direction of 311True. The wave rose (d) shows joint
occurrence of wave energy flux magnitude and dire @n. The figure in the centre shows
percentage occurrence for wave energy flux less th& kW/m (from any direction).
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222 Tidal sea levels and currents

Cook Strait is a region of strong tidal currentspexialy in the Karori Rip off Cape
Terawhiti, and between Cape Koamaru and The Bratherthe western side of the Cook
Strait, where the dominant Monstituent (Figure 2.21(a)) reaches values ovemg® (3.3
knots). Currents are somewhat less in waters efSthuth Taranaki coast, which are the main
focus of this study. Here we find that the strondéscurrents, up to 0.4 Mg0.8 knots), are
found in the extensive region of relatively shalevaters off Patea as well as in a more
imited nearshore region near Manaia (Figure 2)}1{adal currents reduce southeast of the
Patea Banks, with peak speeds less than O'immearshore waters between Wanganui and
Foxton. Throughout the study region the principatrent direction is generally shore-
parallel, with weak cross-shore minimum currentan@verse to the peak current). In the
shallow waters off Patea the minimum current is lé#san 0.1 m& (0.2 knots) (Figure
2.21(d)).

Two other semidiurnal components,&hd N, are both around 20% of the strength of the M
component (Figures 2.22, 2.23), whilg &nd the diurnal components are all less than 0% o
the M, constituent magnitudes (these are not plottedidiutlated values are available in the
Appendix). Hence the net tidal current (Figure p.&dows a similar distribution to that seen
for the My constituent. Note that Figures 2.21-2.24 use rdiffe plotting scales for colour-
coded plots of the various constituents.

Appendix 1 contains tables of the tidal constituantpltudes and phases at all output
locations on the 50 m isobath.
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Principal current speed (m/s), Period = 12.421 hours
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Figure 2.21(a). Peak velocity of the IMlcomponent of the tidal current. The maximum speed shown
by the colour scale, while maximum and minimum ve loity vectors are shown by the
longer and shorter of the crossed arrows, respecialy.

South Taranaki Bight Factual Baseline EnvironmeReg ort 40



—NIWA_—

Taihoro Nukurangi

Transverse current speed (m/s), Period = 12.421 hours
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Figure 2.21(b). Minimum velocity of the Mz component of the tidal current. The minimum speeds
shown by the colour, while maximum and minimum veloity vectors are shown by the
longer and shorter of the crossed arrows, respecily.
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Principal current speed (m/s), Period = 12.421 hours
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Figure 2.21(c). As for Figure 21(a), with reducedIptting range.
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Transverse current speed (m/s), Period = 12.421 hours
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Figure 2.21(d). As for Figure 21(b), with reduced jotting range.
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Principal current speed (m/s), Period = 12.000 hours
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Figure 2.22(a). Peak velocity of the :2omponent of the tidal current. The maximum speed shown by
the colour scale, while maximum and minimum velocytvectors are shown by the longer
and shorter of the crossed arrows, respectively.
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Transverse current speed (m/s), Period = 12.000 hours
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Figure 2.22(b). Minimum velocity of the $ component of the tidal current. The minimum speeds
shown by the colour scale, while maximum and minimm velocity vectors are shown by
the longer and shorter of the crossed arrows, respgively.
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Principal current speed (m/s), Period = 12.658 hours
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Figure 2.23(a). Peak velocity of the Ncomponent of the tidal current. The maximum speed shown
by the colour scale, while maximum and minimum veloity vectors are shown by the
longer and shorter of the crossed arrows, respecily.
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Transverse current speed (m/s), Period = 12.658 hours
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Figure 2.23(b). Minimum velocity of the N component of the tidal current. The minimum speeds
shown by the colour scale, while maximum and minimm velocity vectors are shown by
the longer and shorter of the crossed arrows, respgively.
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Figure 2.24(a). Peak velocity ofthe net tidal cugnt. The maximum speed is shown by the colour scale
while maximum and minimum velocity vectors are show by the longer and shorter of
the crossed arrows, respectively.
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Net transverse current speed (m/s)
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Figure 2.24(b). Minimum velocity of the net tidal eirre nt. The minimum speed is shown by the colour
scale, while maximum and minimum velocity vectors r@ shown by the longer and
shorter of the crossed arrows, respectively.

South Taranaki Bight Factual Baseline EnvironmeReg ort 49



—NIWA_—

Taihoro Nukurangi

Net principal current speed (m/s)

=395 5 T T T T T T 0.4
-39.6 7 0.35
39.7 4
0.3
39.8 .
L 025
39.9 .
102
40 _
L 4015
-40.1 .
0.1
-40.2 4
403 1 0.05
0

1738 174 1742 1744 1746 1748 175 175.2

Figure 2.24(c). As for Figure 24(a), with reducedIptting range.
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Net transverse current speed (m/s)
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Figure 2.24(d). As for Figure 24(b), with reduced lotting range.
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23 Conclusions

231 Wave climate

The wave climate on the 50 m isobath off the coasdf the South Taranaki Bight shows a
spatial variation in mean significant wave heigiaid a maximum of approximately 2 m off
Cape Egmont, reducing progressively both northweard southward. There is a seasonal
variation in wave heights, with the highest waves average occurring in August and
September. In storm conditions, significant wavigtte of order 8 m can occur, particularly
in the winter and early spring. Peak wave periads raost commonly in the range 10-14
seconds.

Wave energy flux shows high temporal variabilitgound mean values of 18 kW/m off Cape
Egmont, reducing to less than 10 kW/m further soltie orientation of the coast relative to
the predominant WSW incident wave direction resolt$e longshore component of energy
being directed predominantly towards the south@dmsig much of the coast of the South
Taranaki Bight. We would therefore expect thathie northern part of the Bight, from

Opunake to south of the Wanganui River, wave-dripeocesses wil tend to transport
sediment along the coast towards the southeasle whmuch of the Manawatu coast,
northward transport wil predominate.

2.3.2 Tidal currents

While not quite as strong as tidal flows througtokC&trait proper, tidal currents of up to 0.4
ms! occur on the relatively shallow waters off Pat€dal currents are smaller (with peak
speeds less than 0.1 ‘Bhsn nearshore waters between Wanganui and FoRteak tidal
flows throughout the study region are generaligneld coast-parallel with only moderate
cross-shore minimum velocities.
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3. Shoreline Stability along the South Taranaki Bight

3.1

3.2

Background

There are three aims to the shoreline study: (Bntdyse the stability of the shoreline area
using existing data; (2) determine how the sha@diias changed in the past and use this as a
basis for estimating expected shoreline changekeirfuture; (3) use these estimates as a
basis against which to scale likely impacts of luffe sand extraction on the shoreline.

The shoreline is generaly defined as the meanwigter spring (MHWS) tide mark, which
can be estimated as the seaward boundary of viegetdten survey marks are not available
(Gibb 1978). Shorelines are naturally varying laages that are influenced principally by;
(1) the geology (coast and shore), (2) the clinfavied, waves and rain) and (3) the sediment
budget (time averaged terrestrial/river and mairipats versus sediment transport outputs).
These factors interact to modify the shoreline avany timescales including days, weeks,
seasons, years, decades and longer. Shorelinealstabe influenced by human activities
such as planting non-native vegetation, culverting bridging of streams, walking on dunes,
placement of artificial structures such as seawald the lowering of the seabed by the
removal of boulders (TRC 2009). Existing informatiabout these factors, and shoreline
postition, have been summarised in this report dml dccompanying GIS layers and
shapefiles.

A short description of the study area is followgda summary of the important terrestrial
sediment inputs to the shoreline. Nearshore amsthafé sediment transport pathways and the
factors influencing them are then briefly describ8koreline data are presented and areas of
erosion and accretion are mapped and describedpiEsent understanding of processes
affecting shoreline stabilty in the study area ased as a context within which to estimate
future expected shoreline changes. However, climatange considerations would
complicate these estimates and are not discussedmast and future shoreline changes are
used as a basis against which to scale likely ofésteand extraction impacts on the
shoreline. Finally, assets (environmental, recoeatj historical, cultural, residential and
economic) that occur along each section of theediherare mentioned.

Study area

The South Taranaki Bight can refer to the regiamfiKaupokonui Stream (near Manaia) to
Patea River, but it also often refers to the erdweer North Island west coast from Cape
Egmont to the Kapiti Coast. In order to considépeatkential effects of sand extraction on the
shoreline, and put them into a regional contex, shoreline study area extends from New
Plymouth in the north to Waikawa Bay in the south.
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A strong westerly wave climate directs sedimenth® north and south of the Taranaki
headland. In the North Taranaki Bight sediment raawea north-easterly direction along the
coast, from approximately Cape Egmont towards Neyméuth and beyond. Sediment

transport along this coast is strong and sedinfeos Taranaki can be found as far north as
90 mile beach in Northland. In the South TaranaghBsediment moves in a south-easterly
direction along the coast, from approximately CEgenont towards the Kapiti Coast.

While the New Plymouth region is not inside the tBoliaranaki Bight, it is a town with
many coastal assets and a highly variable shorelee space and time with a history of
erosion. Changes to sediment supply can have sffeany kiometres away, therefore, in
order to put the potential effects and resultshi§ study into a regional context, New
Plymouth is the northern most boundary of this ytddhe southern most extent is Waikawa
Beach, which lies at the southern boundary of tbezbns Region and the South Taranaki
Bight.

Geology and terrestrial sediment sources

The study region is divided into three sections #mel influence of the two distinctive
geology types on the shoreline is described. Temesediment delivery by rivers and
characteristic shorelines for each section of caessummarised.

The Taranaki headland is a ring plain of a lahgrodi originating from the andesitic shield
volcano, Mt Taranaki. The lahar deposit extendagathe shoreline from just north of New
Plymouth to Inaha Stream (near Hawera) in the Sbathnaki Bight. Uplift of the ring plain
and changes in sea level plus the energetic westare climate have caused parts of the
coast to be cliffed, although the cliffs are geigsamall and erode slowly. Some overlying
sedimentary sections that erode more easily ardlipeohigher cliffs are also present. This
shoreline consists mainly of cliffs and rocky owulkdered wave cut intertidal platforms with a
thin veneer of sand. Rocky seabeds with thin, rniteent sand cover are usual for the
subtidal nearshore Taranaki coast, for examplendrdbhe Maui gas pipeline route near
Opunake (McComb 2001 referring to pers obs by MclQaamd along a 20 km stretch of the
northern Taranaki coast (McComb 2001 referringnjoublished data by McComb).

Terrestrial sediment inputs to this section of sl are dominated by erosion of volcanic
materials from Mount Taranaki (TRC 2009). There auany small streams, but few rivers,

resulting in limited occurrence of sand beaches dnmees at the shore. Stony River was a
well documented recent exception when erosion ef upper catchment in 1998 injected

substantial sediment to the coastal system. Tinis cfl sediment is being transported north-
east along the coastline, temporarily transformgky platforms into sandy beaches along
the way (Cowie et al 2009, TRC 2009). WaiwhakaiWajiongana and Waitara rivers near
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New Plymouth supply sediment to north Taranaki beac but volumes are often

insignificant, although recent erosion in the heamhts may alter this (TRC, 2009). River
sediment input is also important for Middleton bleat Opunake and changes to river flows
in the catchment may have affected sediment sutipplye beach, potentially contributing to

erosion (Ramsay 2005).

To the south of the influence of the Mt Taranakgrplain lie younger, softer, marine
sediments (e.g., mudstones and sandstones), exjdralin Inaha Stream (near Hawera) to
Whangaehu River (just south of Whanganui). The ttaasund Whanganui is tectonically
active with uplift rates of about 0.25 mm/yr at tigoreline and subsidence offshore (Shand,
2001). High erosion rates along this coast (e egrHawera) have resulted in an almost
continuously cliffed coastline (15 — 30 m high)p®o with sand beaches at their bases.
However there are few protective offshore reefsesehsedimentary cliffs tend to erode
catastrophically, and groundwater seepage as wellaves lapping at the cliff base at high
tide can compound the process. Eroded cliff mdtati¢he cliff base protects the cliff until
wave action breaks down the material and the psobegins again (Cowie et al 2009, TRC
2009). Research by Shand (2001) along this coasteshthat sand bars form part of the
nearshore sediment budget and provide a natureéb#w shoreline erosion by dissipating
wave energy during storm conditions. Terrestrigiraent inputs for this section of shoreline
come from erosion of inland sedimentary catchmantsare delivered by Patea, Whanganui
and Whangaehu Rivers. These river mouths are dgrdumi to interactions between episodic
inputs of sediment and freshwater, an energeticevedimate and sediment transport.

South of Whangaehu River the coast is dominategrbgrading sand dunes and backed by
sand country that extends up to 20 km inland. Daresdynamic but fragile landforms that
naturally undergo periods of growth and erosion wueatural processes of wind, waves and
tides. Erosion is generally episodic and occursndustorms, whie growth due to wind
blown sand is generally slow and occurs over aogeof weeks, months or even years.
Terrestrial sediment inputs for this section ofst@®dme from three main sources; greywacke
from the Tararua and Ruahine ranges, volcanic sxdifnrom the Central Volcanic Plateau
and sediment from the Whanganui Basin (Horizons idRegroposed One Plan 2007).
Sediments are delivered by the Turakina, Rangiikei Manawatu Rivers, all of which have
estuaries at the river mouth.

Sediment transport

Sediment transport is a key process influencingedihe position (and variabilty) over time.
Sediment transport is driven by water movementsaet®d with waves and currents (tidal
and non-tidal) that entrain and hold sediment gpsuasion; processes that depend heavily on
grainsize. Sediment transport drives a shorelirdémsnt budget by transferring sand along
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the shore, within the surf (littoral) zone, and Ingporting/exporting sand with deeper
offshore areas.

34.1 Sediment budget

Sediment can move back and forth along a coasiiee days, weeks, months or seasons
(gross sediment transport) but net sediment transgters to the time-averaged difference
between sediment input and output.

Inputs (rivers, coastal erosion and other process@sporting sediment from the land to the
ittoral zone) vary and depend on geology (hardt) ssnd topography (steep, flat). Output
(sediment transport from the littoral zone to deepater) depends on geomorphology which
depends on wave climate, as does longshore tratts&end from adjacent sections of coast,
which can be either a net input or output. If sediboutput is greater, there is no shoreline
protection, which results in erosion. If sedimewut is greater beaches form, which protect
the shoreline from erosion. Sediment transfer caulowhen there is input, which migrates
along the coast creating and removing beacheg iprtitess.

Removal of sediment from the littoral zone will@ftresult in erosion of beaches along the
shore, for example sediment trapped within TaraRaki was dredged and dumped offshore,
resulting in a reduction in the amount of sedimavailable for alongshore littoral sediment

transport, which contributed to erosion of nearbgdhes (McComb 2001).

In order to fuly understand shoreline change (enoand accretion), two factors need to be
understood. The first is the offshore limit of tHene-beach-nearshore bay system. This is
often parameterised by the “closure depth”, i.e.dapth at which waves no longer transport
sediment. This, however, is generaly unknown fois tshoreline. The second is the
interaction between the beach and the inner shelf.

3.4.2 Influence oftides, wind, waves and grainsize

Taranaki sediment grainsize near New Plymouth sciaged by McComb (2001) as mostly
well-sorted fine sands of andesitic volcanic origitowever, Taranaki sediments contain
heavy minerals that affect their entrainment, snspe and advection, but there are no field
data from the Taranaki region to quantify how sedimtransport is affected (McComb
2001).

Nearshore sediment transport arises from a conwinat sediment entrainment (principally
through wave action in a wave-dominated environjnemwt advection of the sediments by
the coastal circulation patterns, and subsequemsition (e.g. Soulsby 1997).
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Figures 2.21-2.24 from Section 2 of this reportvsmodel outputs of tidal current velocity
modeling. Current velocities are generaly at aimam (approximately 18 cm/s) near Patea
and south of Kapiti Island.

Tidal currents are generaly weak (<10 cm/s) inNew Plymouth region (McComb 2001),
which lies outside the tidal model output domaiilaTcurrents measured in 5 and 9 m water
depth near New Plymouth Power Station were less tham/s, which is about 4% of the
total current variance in the area and were styafgpendent on the east-west component of
wind (McComb 2001).

Non-tidal processes also influence nearshore aiionl On an open coast, the nearshore
circulation may be driven by wave-induced radiatimesses, and may also have wind-driven
components. Continental shelf currents may alaacm|dearshore current flows, which are in
turn influenced by the seabed topography througihybsetric steering and bed friction
(McComb 2001).

When waves approach a coastline at an oblique ,aadng-shore current is established
flowing parallel to the coastline in the nearshaome. The current is significant in that it is
responsible for net transport of sediment alongctheest (TRC 2009) especially under stormy
conditions (McComb 2001).

In order to quantify this wave-induced transparis necessary to characterise the deep-water
wave climate, and also to consider nearshore psese©ffshore waves can change a great
deal as they travel shoreward and are influencetthdyseabed through shoaling, refraction,
diffraction and friction, as well as by shelteriagpdmasses.

While we do not attempt to address nearshore waseepses in the Phase 1 study, the
offshore wave climate is discussed in detail int8e of this report. As noted there, New
Zealand lacks a long-term systematic wave measuntepregramme, but one exception is
the wave record at the Maui gas platform off theahaki coast (Smith et al 2008).
Elsewhere in the region, only imited records available, e.g. from a wave buoy record
from a deployment off Whanganui for 1 year (lespsygMacky 1991), whie Shand (2001)
made visual estimates of wave heights in the Wharngagion over 6.3 years and recorded
significant wave heights of 1.4 m, with a 5% excaex of 2.6 m, which compared well with
deepwater wave climate statistics of 1.3 and 2rBspectively.

Hence wave climate characterisation relies strooglynodel studies, as in section 2.2.1 of
the present report, of which Figure 2.3 shows ntedl@hean significant wave height. Waves
are largest near Cape Egmont, reducing in size digtance moving north and south of the
Cape.
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Most wave energy in the South Taranaki Bight cofmes large southwest swells from the

Southern Ocean and locally generated wind waves/éng in size and direction with season
(larger in winter), but can generate 1-2 m seabB @47 s periods. Storms from the Tasman
Sea which produce large waves from varying direstialso contribute wave energy to the
coast (TRC 2009).

Due to the shape of the Taranaki headland thexevisll defined gradient in the wave energy
along the coast due to effects of sheltering, odifra and attenuation, with the most energy is
found at the Cape due to its exposed nature amthyndaep bathymetry. Wave energy along
the west coast is high, with wave heights up 3 RET2009). There is less wave energy to
the south (TRC 2009).

3.4.3 North Taranaki nearshore sediment transport

North of Cape Egmont, net nearshore sediment toainispn a north-easterly direction along
the coast (TRC 2009, Cowie et al 2009, Orpin e2@09), including around the New
Plymouth area (McComb, 2001, McLennan 1982). Duthéostrong westerly wave climate
on the west coast and the consequent strong ngrieaiment longshore drift, sediment
from Taranaki can be found on Ninety Mile Beachhat northern end of the North Island
(TRC 20009).

McComb (2001) made detailed measurements and mofielsrrents in the Port Taranaki
region. Nearshore currents were generaly in thetwerd direction. Factors influencing
nearshore currents included local winds, wavessaedl currents, of which waves caused the
greatest increase in current velocity.

Port Taranaki is a sediment trap that collectsQBn? — 173,000 rhof sand per year since
1889 (TRC 2009). Longshore sediment transport piateriong beaches such as Fitzroy and
East End may be 110,000 — 160,008ymbut most of the sediment is trapped by the Port
and only 40,000 #yr make it to the beaches (TRC 2009).

Sediment dredged from Port Taranaki was dumpe&-®5Im water depth, which may have
removed the sediment from the littoral system,calin these early investigations were
observational and not based on field measuremil@€¢mb, 2001).

3.4.4  South Taranaki nearshore sediment transport

South of Cape Egmont, nearshore sediment transpioonsand from Mount Taranakiis in a
south-easterly direction along the shore within heaker zone (TRC 2009). Further south
the south-east trend continues according to Onpirt @009) and Horizons Region Proposed
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One Plan (2007). Evidence for this can also be s®&voogle Earth images, for example,
which show sediment plumes from rivers moving ieoaith-easterly direction and sediment
accretion (erosion) around the upstream (downs{ressde of natural and artificial barriers
such as river mouths and groynes.

Orpin (2009) described the erosion of nearshordogeal features, with terrestrial sand
occurring as a thin veneer but with more substagiiposits on offshore geological features.
This suggests that the sediment transport dire®igenerally offshore. They also note that
sandy sediments occur as a shore-connected belhdad2-15 km wide that follows the

coast.

Research by Shand (2001) also showed a great fleind bar movement within the
nearshore (surf zone) in the Whanganui region, assalt of episodic high wave energy
periods. Transfer of sand between the shallow aeg garts of the surf zone may protect the
shoreline from erosion.

It should be noted that the extensive shallow veateound Graham Banks (<10 m) could
have strong effect on wave shoaling.

345 Offshore sediment transport

The continental shelf is broad at the North Tararmight, then narrows around Cape
Egmont and broadens again across the South TarandkiWWhanganui Bights. Currents
along the west coast are generally weak and umstadt Circulation consists of three main
components which are the ocean-forced currents {(Weskland Current), the wind-driven

surface currents and in the Whanganui region, theasterly longshore littoral drift.

A desktop study by Orpin et al (2009) includes sam@s of the environmental setting
(including ocean circulation, waves and sedimeandport) and seafloor sediments in the
TTR prospecting permit areas.

For the North Taranaki Bight (Stony River to NewrRduth section of coast) the tidal and
mean flows are too weak to transport sediment laaariajority of sediment transport occurs
during storms when waves can resuspend sedimedéptbs of 40 m (Orpin et al 2009).

Around New Plymouth McComb (2001) found that off€haurrents in intermediate water

depths (>20 m) have flow patterns that are diffetemearshore currents. Offshore currents
are strongly bimodal, running at 6@nd 250, which is approximately along the isobaths
(50-230), suggesting currents may be following the coastliThe changes in direction are

likely due to regional wind stress.
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On the South Taranaki Bight around Whanganui-Mamawhe regular wave climate
frequently resuspends mud to ~15 m water depthe wtorm event waves may resuspend
sediment down to 150 m water depth (Orpin et a@200

The South Taranaki Bight continental shelf is cemplue to shoals, namely the Patea and
Graham Banks, and The Roling Ground.

In the Whanganui Bight area Orpin et al (2009) regmb erosional features such as rock
outcrops and ancient buried river valleys in tharabore (<30 m) and depositional features
such as irons and ridges, sand ribbons and sandswiavthe offshore (<30 m )areas, but
these are likely 9,000-12,000 years old. Smalldive@dedforms upon the old depositional
bedforms suggest strong oscillatory currents dustarms. Sidescan and bottom photos
indicate the seabed is undergoing constant matitificgOrpin et al 2009).

The past and present shoreline

3.5.1 Background

The shoreline is generally defined as the meanwgter spring (MHWS) tide mark, which
can be estimated as the seaward boundary of viegetdien precise survey marks are not
available (Gibb 1978). Coastal accretion is defiasdthe product of deposition of material
at the shoreline, leading to a gain of land asstmereline advances seaward’ (Gibb 1978).
Coastal erosion is defined as ‘the process of dpisemoval of material at the shoreline
leading to a loss of land as the shoreline retraatbvard’ (Gibb 1978), which is the result of
work by the sea, the wind, migrating river mouthsl didal inlets, coastal landslides and
tectonics (TRC 2009). Static shorelines are thobere the net erosion rate is less than 0.02
m/year over approximately the last one hundredsy6BRC 2009).

Shoreline type depends on the geology, terrestr&l/ and marine sediment inputs and
sediment transport inputs/outputs. Shorelines faurtde study area are cliffs, river mouths,
dunes and beaches.

Cliffs tend to be erosive features, although thowale of hard volcanic rock tend to erode
very slowly, allowing vegetation along the cliffptdo persist for many years as is the case in
some areas between Stony River and New PlymoutlC (2809). Cliffs made of softer
sedimentary rock tend to erode faster and morestagically, with large sections faling
away at once. In this case groundwater seepageskhasmvaves lapping at the cliff base at
high tide can compound the process. Eroded clifien@ protects the cliff until wave action
breaks down the material and the process begins @awie et al 2009, TRC 2009).
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River mouths are generally very dynamic due toramtdons between episodic inputs of
sediment and freshwater, an energetic wave clisvadesediment transport.

Dunes are dynamic but fragie landforms that ndyurandergo periods of growth and
erosion due to natural processes of wind, wavestidesl. Erosion is generally episodic and
occurs during storms, while growth due to wind blosand is generaly slow and occurs
over a period of weeks, months or even years.

Beaches in the study area can be (a) rocky waviatedtidal platforms with a thin veneer of
sand, (b) steep sand/gravel beaches near rivehsyautat the base of sedimentary cliffs that
are episodically supplied with sand due to cliflagzse, or (c) wide and sandy areas backed
by dunes and sand country.

3.5.2  Variability

Present day shorelines resulted from sea levelistapabout 5000-6000 years ago. Since
then, shorelines have naturally varied over intevahh decadal and interdecadal timescales.

Considering interannual variabiity, TRC (2009) ogp erosion occurs mainly during the
winter (May — August) although some autumn anchgmtorms also contribute to erosion. It
is common for east coast beaches to build ovestinemer months, however there is a lack
of beach profile data to confirm that this is alke case for west coast beaches (Ramsay
2005).

Shorelines are complex and vary greatly in just\a kilometres due to interactions between
headlands, offshore bars, currents, waves and setdinput. Beaches act differently under
similar storm conditions due to local geographiad gerhaps bathymetric factors (TRC
2009). Erosion rates differ within short distanck® to differences in the geology, coastal
orientation (wave attack), sediment supply fronensvand dune management. (TRC 2009).

353 Coastal erosion hazard assessments

The need for quantitative beach data was recogrisdtew Zealand in the 1970s after

successive years of large storms caused noticeatddon in coastal areas, which had been
buitt upon in the relatively calm-weather decadefiehand (Hume et al. 1992). The erosion
of the 1970s threatened property and promptedestuoi beach morphodynamics (e.g.,
McLennan MSc on Fitzroy beach in 1982) and beacheyuprogrammes (e.g., Gibb 1978,

TCC 1988). Before this time there was little peredineed for shoreline monitoring and

surveys were generally for navigation and land esying purposes.
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Gibb (1978) calculated rates of coastal erosionaaadetion around New Zealand from early
European colonisation unti the mid to late 197Gsng maps, photographs and field
measurements.

Coastal erosion hazard assessments done in thes 1880the Taranaki Catchment
Commission showed that the entire Taranaki coastireroding at long term average rates
of between 0.05 m/year and 1.89 m/year, excepteaPiatea and Stony (Hangatahua) river
mouths where the coast was accreting. Unfortunageiyey benchmarks were lost, meaning
present day shoreline position cannot be comparedrier measurements (TRC 2009).

The Taranaki Regional Council report titled ‘CoddEzosion Information: Inventory and
recommendations for state of environment monitor{@p09) was the first region-wide
reassessment since the work in the 1980s. TRC Y2§i@8s a recent summary of the
region’s geology, wind and wave climate, sedimeahgport, geomorphology and historical
erosion information. For each section of the coastdescription of the geology,
geomorphology and assets are given, coastal er@siestimated from existing data and
recommendations for required data are given. Téy®nt also states that the coastline is
sediment starved and generally eroding, apart femodic river inputs. Other work has
been done at specific locations in the Taranakionegs part of monitoring programmes,
subdivisions and coastal development activitieg. (gipelines) but much of this literature is
owned by companies in the form of client reportd aot readily available.

Historic aerial photos exist for some areas of Taanaki Region coast (TRC 2009).
However, photos from the mid 1990s are unlkelyb® useful for measuring shoreline
changes due to their scale (1:27,000) and the m$sdanargin of error. Photos with a scale
of 1: 10,000 were taken in 2001 and 2007 whichccdnd used for measuring shoreline
change, which was done by Cowie (2009) for the &m@a Stony River to New Plymouth.

Puke Ariki (a museum, library and information cenin New Plymouth) holds an historic
collection of obliqgue coastal photos as well ashetqraphic catalogue of cliff faces taken in
2003 by Pat Greenfield (Rapanui to Whitecliffs; Kii).

354 Methods

Several studies including those described above qibers (e.g., Cowie et al (2009) and
Horizons Regional council proposed One Plan 200@b(wef #4)) used aerial photos,
historical maps and charts, surveys, and field oremsents (such as beach profies) to
estimate shoreline change rates. Instead of gaghérese same photos, maps, charts and
beach profiles and recalculating the shoreline gbaythis study has used the rates calculated
by previous studies and summarised them.
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The study region shoreline is divided into sectiossg changes in shoreline geology as a
natural divider. Each shoreline section is briedlgscribed and shoreline rate data are
presented and discussed.

Areas with shoreline position or change informatioe shown in the GIS shapefie called
“shoreline state”. There are multiple fields in tattribute table indicating the data source,
author, publication date and (where available) ellmer change rates and time frames.
Shoreline position is indicated by a value of 1the appropriate attribute field (erosion,

accretion, variable or stable) and rates of chavigen the information was avaiable. There
are also several other fields in the attributeetalsled to indicate the level of confidence in
the data. Survey data by Gibb (1978) are showrpmsspn the GIS shapefile called “Gibb

1978 survey”. The attribute table for the Gibb ®fiég contains data including the position,

location name, survey dates and rates. Historloadedne change information is therefore
shown in the GIS attribute table in the form ofesa{m/year) for each section of the coast
where information was available.

A similar shapefie called “sediment transport” wisoareas for which there are sediment
transport data, however there were few data alailab

355 Shoreline summary for each coastal section

The study region is divided into several sectiond #he geology, shoreline type and any data
and results are summarised.

New Plymouth to Stony River

Featuresinclude Fitzroy Beach, New Plymouth city, Port Taranaki, Paritutu (Back) Beach,
Oakura and Stony River

The geology is mostly hard, volcanic rock with soowerlying soft, sedimentary rock. The
shoreline along this section of coast is highlyialde and includes cliffs (lahar and
sedimentary), rocky platform beaches with thin weeof sand, narrow cobble beaches and
sediment deposits around stream/river mouths. diher Icliffs are generally smaller and less
erosive than sedimentary ones. Offshore there anak grotective reefs of rock and boulders.
In 1988 the TCC reported the Taranaki coast wadirgr@at 0.05 — 1.89 m per year and the
TRC (2009) report describes the coast as an eradirg However, large sediment inputs
from Stony River can cause episodic accretion albagentire section of coast (Cowie et al
2009).
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There is a great deal of shoreline related infaonafior New Plymouth, Port Taranaki,
Paritutu (Back) beach, Oakura beach and Stony Rigch is summarised below.

Most survey information around developed areas (k- New Plymouth) was highly
variable. Surveys were done in slightly differestdtions over many decades, making them
hard to compare. Some of the survey results haee dssessed by later studies as doubtful.
However, much of the variability between surveysymimply be due to the highly dynamic
nature of the shoreline. Fluctuating inputs of medit from the rivers, human intervention
and shoreline modification, coastal vegetationchearientation and complex nearshore reefs
contribute to highly variable shorelines over tifexosive, stable or accreting) along this
stretch of coast.

Construction of the Port in 1881 diverted sand fitemorth-east path up the coast resulting
in erosion of the ‘downstream’ New Plymouth towmefgshore. When dredging of the Port
began in the 1950, the sand was removed fromttbralicell and dumped in >15 m water
depth, resulting in more erosion of the ‘downstreammast. New Plymouth township
shoreline was eroding until the seawall was mill944. Gibb (1978) reported that Fitzroy
Beach was generaly eroding at a rate of ~0.5 fndyn the 1840s to the 1950s, except for
one region that accreted slightly (0.05 m/yr). Mo®o(2001) recommended dredged sand
from the Port be placed in shallower water, soithabuld remain in the littoral cell and thus
be more likely to supply the ‘downstream’ beacHearts of the shoreline around the New
Plymouth area are now highly modified by coastaldtres (seawalls, roads, bridges) and
buildings on the foreshore area that lmit the itgbibf the shore to undergo natural
variability.

Paritutu beach (otherwise known as Back beach)racky platform with a thin veneer of
sand backed by coastal cliffs that are a mixturgotfanic and sediment rock. The beach is
episodically supplied with sand from ‘upstream’ers (TRC 2009). Cowie et al (2009)
observed that erosion of the cliffs substantiaréased the beach volume during the winter
months.

Oakura beach is an intertidal boulder platform vaitlthin veneer of sand in the lee of an
offshore reef, which provides some wave sheltebb Gl978) reported accretion in the

Oakura area (+0.67 to 0.33 m/year). These surveyshave been made near the Oakura
River where they would have been influenced byoeliissediment inputs. An aerial photo

survey by McComb (reported in Cowie et al 2009)regd that the beach showed periods of
erosion (1970 — 1981) and accretion (1981 — 1986)tHat the shoreline has eroded at a
mean rate of -0.4 m/yr since 1970. There has a&sa lerosion reported at the Oakura camp
ground (TRC 2009). Beach profies taken in 1997 2008 show a similar beach and berm
shape but the dune shape varies (Cowie et al 2608%ion in this area may have been
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exacerbated by human activities including plantimn-native vegetation, culverting and
bridging of streams, walking on dunes, placemergeafwalls and the lowering of the seabed
by the removal of boulders (TRC 2009).

Gibb (1978) reports accretion at Stony River ob8Im/year. Research by Cowie et al (2009
showed a large pulse of sediment from erosionmitieé Stony River catchment in 1998 was
being carried by strong littoral transport along toast to the north-east. This extra sediment
input resulted in large changes to the ‘downstresimreline. Beach profies at Stony River,
Kaihihi surf beach, Ahu Ahu Beach, Oakura Beach Baditutu (Back Beach) and aerial
photo beach volume estimates showed sandy beamimeing on what was normally a rocky
boulder coast, but no accretion rates are givewiget al 2009, TRC 2009). This may be
because sediment input is episodic and as the liepuces and the sediment is transported
away, the ‘downstream’ beaches will return to tf@imer state.

Stony River to Cape Egmont

Features include: Bayly Road, Pungarehu Road and Stent Road

The geology is mostly hard (lahar) coastline witime overlying sedimentary geology. The
shore is rugged and rocky with several shore tyipekiding a mixture of small cliffs, rocky
foreshores and beaches and many ring plain streaxtensive offshore rocky reefs provide
some protection to the shoreline. Sparse shordéita suggests that cliffs are erosive but
stable (TRC 2009) and that sediment deposits arstuedms are variable. Measurements of
accretion at Stent Road and Warea Road by Gibt8)Mé&re questioned in the 2009 TRC
report, and are therefore excluded. A possibleaggpion for the apparent accretion is that
the measurements may have been made near strestne®uld have had varying sediment
input.

Cape Egmont to Mangahume Stream

Features include: Oaonui and Opunake

The geology consists of hard (lahar) and soft (a&st) bock on this very exposed section of
coast. The shoreline is dominated by large sectwnbeach and cliff, with many small

streams, and a pocket beach at Opunake. Data fetr ahdhis coastlne are sparse. TRC
(2009) estimated an erosion rate of -0.8 m/yeaT&rRoad (Sandy Bay area) using survey
ines of the 1918 and 1977 cliff edge. Gibb (198Bp estimated erosion at Tipoka Road (-
0.55 ml/year) and Waiare stream (-0.91 m/year)fdarid accretion at Pehu stream (+1.14
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m/year) and a stable shoreline at Oaonui. Gibb8)18%o reported accretion at Waitaha
(+0.70 mlyear) although this may have been at ar aestream.

Middleton beach at Opunake is a rock platform cesdry a thin veneer of sand, which is

recycled between the dunes, beach and offshor€rBa 2009). Ramsay (2005) summarised
work by Gibb in 1998 and 2002, reporting that beaadsion has been a problem for some
time, causing extensive damage to the frontal dys&em and threatening coastal structures.
A rock revetment and a subtidal artificial surfingef have been installed to protect the

shoreline. But more recent coastal erosion probiingiddleton Beach may be due (in part)

to a landslide in the catchment causing a rivaeteoute and redirecting sediment from the

north of the beach to the south where it is trartedcaway to the south-east (Ramsay 2005).
Beach monitoring is required to know whether erosiends are part of the natural dune

advance/retreat cycle, or whether erosion wil date (Ramsay 2005)

Mangahume Stream to Inaha Stream

Features include: Pihama, Otakeho, Kaupokonui, Manaia and Inaha

This is the final section of the hard, volcanicaalcoast. The shoreline is mostly hard cliffs
with numerous ring plain rivers and streams andva $and dunes near Kaupokonui Stream
(which were commented on as unusual in the TRC 28p8rt). There is limited access to

this section of coast, generally through privatedlaMeasurements by Gibb (1978) show a
stable coast at Punehu, Pihama and Glen Road asibrerat Normanby Road (-0.16

m/year), Winks Trig (-0.34 m/year) and Raine Roddl{l m/year). TRC (2009) reported a

general estimate of cliff regression of -0.1 m/yeahich is based on work for Kupe by

Maunsell Ltd in 2004, but the location of this estie is unknown.

There was historical sand extraction of 36,6000hgravel between 1945-1960 from Raine
Rd (near Ohawe) (TRC 2009).

Inaha Stream to Patea

Features include: Ohawe, Hawera, Karamea, Waingongoro River, Tangahoe River and
Manawapou River

The geology transitions from hard volcanic ‘lahaliffs to soft sedimentary cliffs at Inaha

Road. There has been constant tectonic uplifisnetfea (McGlone et al 1984). The shoreline
is almost continuous sedimentary cliff with stegmdigravel beaches, and some offshore
papa reefs, and is incised by three rivers (Wampga Tangahoe and Manawapou).
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Erosion of the soft sedimentary cliffs (compountgdyroundwater seepage) is evident (TRC
2009), and during catastrophic episodes can la@enlsf shoreline at a time (pers com Kate
Giles). Gibb (1978) found that all historic infortioa (field measurements, maps, aerial
photos from the late 1800s to mid 1970s) pointertision, with rates ranging from 0.05 m/yr
to 1.1 m/yr. Erosion was recorded at Ohawe (-0.6&ar) and at two sites in Manawapou (-
0.64 m/year and -0.67 m/year) (Gibb 1978). TRC 9208@ports on work by Single in 1996,
which used a map from 1871 and aerial photos fr851,11972, 1984 and 1993 as well as
field measurements in 1996. Long term cliff retre@ts calculated at -0.48 m/year (1871 —
1996), but the rate of retreat varied from -0.08eaf (1951 — 1984) and 0.35 m/year (1984 —
1996). Erosion at Ohawe boat ramp car park beti@84 and 1996 was calculated at -0.58
miyear.

There was gravel extraction Manawapou in 1940 (D4)8%) and quarrying of sand and
graves from Ohawe beach prior to 1955 and duriadl®60s (TRC 2009).

Patea to Waitotara

Features include: Whenuakura River, Waverly, Waipipi and Waitotara River

The geology is soft sedimentary rock and therelessn constant tectonic uplift in this area
(McGlone et al 1984). The shoreline is dominateddoyd beaches backed by dunes and sand
country with the exception of cliffs from Waipig Caves Beach (TRC 2009). The shoreline
around Patea River (and township) is dynamic dutaeédocal wave climate combined with
river sediment and freshwater interacting with cydand levels in the estuary. These
interactions explain Gibb’s 1978 reports of fouctsms of the Patea shoreline as stable,
eroding and accreting (+0.99, +2.05, 0 and -0.B&tea township has a history of flooding,
sand advancing towards the town and erosion. Thave been various modifications to the
shoreline/river/estuary in response to these threatluding erosion prevention efforts
around the gas pipeline that crosses the estudamtiy, rock wall and renourishment).
Shoreline changes to the beach and dunes norttheoftdwn likely occurred due to
modification of the river and estuary for navigati€liffs near Waipipi were estimated to be
eroding at -0.35 m/year by comparing surveys fr@@61to 2005 (TRC 2009). Ambiguous
data meant TRC (2009) was unable to use coastalnes maps prepared by the Department
of Lands and Survey in 1983.

There was historic iron sand mining at Waipipi be¢éw 1971 — 1989 (TRC 2009) and there
is an ironsand pumping station between Patea arpipiva
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Waitotara to Whangaehu River

Featuresinclude Waiinu, Mowhanau Beach, Kai iwi beach and Whanganui/Wanganui (both
spellings are common)

The geology is sedimentary and the coast aroundngémaii is tectonically active with uplift
rates of about 0.25 mm/yr (Shand, 2001). This dhereonsists of narrow sandy beaches
backed by erosive sedimentary cliffs (Horizons Bsagl One Plan 2007). TRC (2009)
reported erosion at Mowhanau beach of 0.35 — Oyeam/ while Gibb (1978) reported
erosion between 1940 and 1975 for Kaitoke (-2.0L16 m/year), Whanganui (-1.43 m/year)
and South Whanganui (-2.22 to -5.45 ml/year). S8itlanganui also had one report of
accretion (4.5 m/year) which may be due to rivadireent input. Reports by Gibb (1978) of
accretion (3.33, 3.70, 9.09, 5.00 and 1.25 m/year¥everal points along the beachside
suburb of Castlecliff (just north of Whanganui Rjvenay also be due to deposition of river
sediments. Shand (2001) reported that jetties atithe mouth of the Whanganui River
between 1884 and 1940 caused the shoreline togat@dpy ~700 m near the entrance and up
to 100 m north of the river, with up to 10 m of gradation between 1990 — 2000. This is in
contrast to his measurement of a background rdgimsional trend of -0.2 — 0.6 m/yr.
Research by Shand (2001) also showed a great fleszind bar movement within the
nearshore (surf zone) in the Whanganui region, assalt of episodic high wave energy
periods. Transfer of sand between the shallow aeg garts of the surf zone may protect the
shoreline from erosion.

Whangaehu River to Waikawa Beach

Features include: Turakina River, Koitiata, Moana Roa beach (just north of Rangitikei
River), Rangitikel River, Tangimoana (up Rangitikel River), Himatangi Beach, Foxton Beach
(just north of Manawatu River), Manawatu River, Waitarere, Hokio and Waikawa Beach

The geology is sedimentary. This shoreline consisandy beaches backed by dunes and
prograding sand country that extends up to 20 kmdndue to the prevailing westerly wind
blowing sand inland (Horizons proposed One Plar 2d@rold Barnett pers com, Manawatu
District Council SOE 2007, Orpin et al 2009). Begxbfie data were collected in the 1970s
and 1980s by the TCC but benchmarks were later (strold Barnett pers com).
Replacement benchmarks were put in and surveye@Rfy, and wil be used for future
surveys. The Manawatu District Council State of iEemment report (2007) states the 11.5
km of the district coastline (from Tangimoana tamithnga) is accreting rapidly at 0.5
m/year. Gibb (1978) reported the areas of Foxtamalkhngi, Tangimoana and “Fuslier”
wreck were accreting or stable at rates of 0.58,td.11 to 0.61, 0.37 and 1.0 m/year
respectively, between the mid to late 1800’'s amd 1840’s-1970's. However, erosion has
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been a problem at Foxton Beach in recent timesifbte web ref #5). Erosion is also a
problem for Himatangi beach township (Manawatu rigistCounci SOE 2007) and the
Natural Hazards section of their SOE report ligtssien as a hazard for the district. The
shoreline is dynamic around the river mouths, fxaineple Manawatu River mouth moved
several hundred metres north in the mid to lat€d4&hd then several hundred metres south
by the early 1960s (Gibb 1978).

356 Historic sand extraction

The shoreline between Mangahume Stream and Waitdias had historic sand/gravel
extraction. The shoreline in these regions is eepsivhich is a hazard to local settlements
and assets. There are no data to show shorelméstiethe area before the historic sediment
extraction. There appear to be no data to detenwlether sediment extraction had an effect
on shoreline. The Graham Banks shoals, which angiririg interest, are directly offshore to
these areas. Proposed sand extraction may causernamthese areas if it is perceived that
erosion could be exacerbated.

Mangahume Stream to Inaha Stream

Extraction of 36,6000 fof gravel occurred between 1945-1960 from Raine (Rehr
Ohawe) (TRC 2009). The coast is hard lahar clifitt wers/streams, and a few sand dunes.
Gibb (1978) reported the coast was stable to egodind TRC (2009) reported cliff
regression of ~-0.1 m/year.

Inaha Stream to Patea

Gravel extraction occurred at Manawapou in 194Q004n%) and quarrying of sand and

graves from Ohawe beach prior to 1955 and durieg1®60s (TRC 2009). The coast is
sedimentary cliffs with steep sand/gravel beachebedr bases that erode catastrophically.
Gibb (1978) reported erosion rates of 0.05 m/yt.tom/year. TRC (2009) reports on work
by Single in 1996, which used a map from 1871 awhbphotos from 1951, 1972, 1984 and
1993 as well as field measurements in 1996. Lonyg tEiff retreat was calculated at -0.48
mlyear (1871 — 1996), but the rate of retreat dafrem -0.03 m/year (1951 — 1984) and 0.35
m/year (1984 — 1996). Erosion at Ohawe boat rampaek between 1984 and 1996 was
calculated at -0.58 m/year.

Patea to Waitotara

Iron sand mining occurred at Waipipi between 1971989 (TRC 2009). The coast is soft
sedimentary rock with sand beaches backed by dumg@sand country. Cliffs near Walipipi
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were estimated to be eroding at -0.35 m/year bypaoimg surveys from 1906 to 2005 (TRC
2009).

3.5.7 Shoreline change summary

Figure 3.1 shows a summary of all available shwrelposition information (erosion,
accretion, variable or stable) along the preseytstiady area shoreline. Areas of erosion and
accretion were inferred from existing data foundRiegional and District Council reports,
consultancy reports, peer reviewed papers and k$itiy¢heses. These existing reports used
old surveys, maps, charts and aerial photograpltaltulate rates of erosion or accretion.
Areas for which there are no data are left blanksdme cases the shoreline states portrayed
in Figure 3.1 have been interpreted from sourcasithve made generalised statements about
large sections of the coast, but have provided éewio accompanying data. While the
sources are certain to have a good understanditige ahoreline and good reason to make
these statements, it is not possible to provideetihe rates for these sections of coast.

Variable shorelines dominate the North Taranakstioa between Stony River and New

Plymouth, due to episodic sediment input (espgdiadim the Stony River) causing slugs of

sediment to travel along the coast causing episotiicetion and erosion as they pass. The
cliffs at Paritutu (Back) beach near New Plymouth arosive, as is the area in front of the
seawall along the city of New Plymouth. Port Takaigaccretional due to dredged trapping

of littoral sediments.

The coastline between Stony River and Oaonui han liescribed as erosive due its
exposure to constant wave attack, although itse aliggested that offshore reefs provide
some protection and that stable vegetation sursaggest the cliffs are stable. There were
few survey data in this area and they show accretariable or stable shorelines; these
measurements may have been taken near streamwasitiile sediment input. Due to
conflicting information and a lack of data muchtlué shoreline has been left blank.

Erosion occurs along the cliffs (both volcanic aediimentary) from Oaonui to Whangaehu,
in the centre of the study region, along the Sdwhanaki Bight. The river mouths are
dynamic and there are some areas with no informaliome accretion was also measured by
Gibb (1978) near streams; however it is likely thésatures are variable in the long term.

Accretion occurs predominantly along the southhef $tudy area, where dunes and sand
country dominate the shoreline. There are someablariareas around river mouths and
erosion has occurred at Foxton beach. Himatangilbéas also experienced erosion but
conflicting information also suggested the areacisreting, therefore it has been defined as
variable.
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Figure 3.1: Summary of all available shoreline posibn information (erosion, accretion, variable or
stable) along the present day study area shoreline.
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While Gibb made some measurements of stable simoi€38, later data have suggested that
those areas were either erosive or variable. Thesection of shoreline defined as stable in
this study is the beach near Oaonui, for which eher no further information after
measurements by Gibb in 1978.

Assets

Shoreline areas of value in the Taranaki regioludec natural landscapes such as cliffs and
beaches, as wel as estuaries with internatiomatiyognised ecological importance (e.g.,
Manawatu estuary has RAMSAR recognition), popudaireation areas such as beaches and
high quality surfing breaks, cultural and/or higtal features such as traditional Maori canoe
launching ramps, man made assets (e.g. roadstusésicbuildings and navigation areas),
residential areas (cities, towns, settlements, ifgs @and subdivisions) and economically
valuable land (e.g., pipelines, camping grounden$a waste water treatment plants and
commercial areas) (Table 3.1). While this tablaosan exhaustive list of assests, it provides
an indication some of the types amenities foundgaite shoreline study area.

Taranaki Regional Council produced a report titkedtentory of coastal areas of local or
regional significance in the Taranaki Region’ (200¢hich summarises information from
South Taranaki District Council, New Plymouth DOatr Council, Department of
Conservation and Taranaki Regional Council on @astas of significant scenic, amenity,
recreational, cultural, historical or ecologicaluea but it is not an exhaustive list. Assets
include significant coastal areas, significant reltareas, regionally significant landscapes,
outstanding natural features, notable trees, lgeriitems, wahi tapu, archaeological sites,
significant habitats of marine life or bird lifeigsificant or unmodified natural character, or
regionally important amenity values. The list isyided in Table 3.2.

The Horizons Regional Council has identified itsirenwest coast shoreline (from Waitotara
River in the north to Waikawa Beach in the southjaa‘regionally important landscape” in

Schedule F of the Regional Plan (Horizons web#eand most of the rivers are protection
zones. Reasons cited are ecological value, panticuthe Whanganui, Whangaehu,
Turakina, Manawatu and Rangitikei river estuariss habitats for indigenous fauna and
migratory birds as well as for recreational valtigtural significance to tangata whenua and
scientific value (Horizons web site #2). Manawastuary, at the mouth of the Manawatu
River near Foxton, is the largest estuary in theefoNorth Island of New Zealand, and is an
important site in the lifecycle of many indigenoasd migratory bird and fish species. In
recogniton of the ecological importance of theesit was declared a Wetland of

International Importance under the Ramsar ConwveritioJuly 2005 (Horizons Regional

Council website #1).
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Table 3.1. Some of the types of assets found inchaection of the shoreline study.

Shoreline section Assets

New Plymouthto Stony River Fitzroy Beach and suburb
New Plymouth city foreshore
Port Taranaki
Paritutu (Back) beach and suburb
Sugaroaf marine reserve
Oakura town, beach and camp ground
Fam and residential land
Subdivisions
Recreational beaches
Hiah aualitv surf breaks
Recreational facilities (e.q, boat ramps)
Artificial structures (e.g., roads, bridges, seawalls)

Stony River to Cape Egmont
This whole section of coast is identified as highly valued for recreation (including high quality surf breaks)
Several coastal residences between Bavly Road and Pungarehu Road
Many new subdivisions at popular surfing breaks (Puniho Road, Porikapa Road, Stent Road and Bayly Road)
Cape Egmont Boat Club
Bayly Road Boat Ramp (historical maori turanga waka - maoricanoe ramp)
Waikirikiri Komene Lagoon (Significan Natural Area)
Warea Redoubt

Cape Egmont to Mangahume Stream
Many new subdivisons at Tai Road, Arawhata Road, Tipoka Road, Opunake and Mangahume Stream
House for Karen
Opunake Waster Water Treatment Plant
Opunake beach camp
Boat ramp
Mauigas pipe line near O aonui
Middleton Baypopular recreational beach, boatramp and artificial surfing reef
Hiah aualitv surfina breaks (e.a.. Opbunake and Manaahume Stream)

Mangahume Stream to Inaha Stream
New subdivisions along South Road between Waiteika Road and Opunake - set back 200 m
Kaupokonui Beach settlement
Private land only access to numerous surfbreaks

Inaha Stream to Patea
Te Tangatapu Reserve at Ohawe (importantto Nga Ruahine-Rangi iwi)
Origin Eneray pipeline and pipeline corridor close to the coast
Ohawe vilage and beach
Ohawe boatramp and boulder groynes
Oeo marae
Fonterra wastewater outfall and seawall
Golf course near Hawera near cliff
Manawapou River redoubts
Manaia wastewater treatment plant
Welsites between Manutahi road and Patea
Fossils in sedimentary cliffs

Patea to Waitotara
Waverly/Caves Beach settlement
Waipipisubdivision
Gas pipelines acress Patea estuary
Artificial strucutures for navigation and coastal protection of Patea River and estuary
Patea township

Waitotarato Whangaehu River
Artificial strucutures for navigation and coastal protection of Whanganui River and estuary
This castline is identified as a regionally important landscape in Schedule F of the Horizons Regional Plan
Whanganui township
Whanganui airport
Manawatu River and Estuary (Wetland of Intemational Importance)
Watinu Beach settlement
Mowhanau Beach
Kai iwi beach
Popular surf breaks (e.g., Castlecliff)

Whangaehu River to Waikawa Beach
This castline is identified as a regionally important landscape in Schedule F of the Horizons Regional Plan
Turakina River
Koitiata settlement
Moana Roa beach settlement (just north of RangiRkesr)
Rangitikei River
Tangimoana settement (up Rangitikei River)
Himatangi Beach settlement

Foxton Beach town (just north of Manawatu River)
Manawatu estuary Wetland of International Importance

Manawatu River

Waitarere settlement

Hokio settlement

Waikawa Beach settlement
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of local or regional significance

Number | Site name Page No.
1 Mokau-Mohakatino (Epiha Reef) 16
2 Mohakatino Estuary 18
3 Te Kaw au Pa 20
4 Te Puia 22
5 Rapanui 24
6 Tongaporutu Estuary 26
7 Tongaporutu Coast 28
8 Whitecliffs (Parininihi) 30
9 Pariokariw a Reef and Opourapa Island 32
10 Pukearuhe 34
11 Waiiti Beach 36
12 Mimi Estuary 38
13 Urenui Estuary and Beach 40
14 Onaero Estuary and Beach 42
15 Buchanans Bay 44
16 Motunui 46
17 Waitara Estuary 48
18 Waitara, Waiongana and Airedale Reefs 50
19 Waiongana Estuary 52
20 Bell Block Beach and Waipu Lagoons 54
21 Waiw hakaiho Estuary 56
22 Fitzroy Beach 58
23 East End Beach 60
24 New Plymouth Foreshore 62
25 Kaw eroa Park 64
26 Ngamotu Beach 66
27 Sugar Loaf Islands Marine Protected Area 68
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28 Paritutu/Back Beach 70
29 Lloyds Ponds (Tank Farm Ponds) 72
30 Tapuae Stream Mouth 74
31 Oakura Beach 76
32 AhuAhu, Weld and Timaru Road Beaches 78
33 Tataraimaka 80
34 Leith/Perth Road Beaches 82
35 Stony River 84
36 Komene Road Beach 86
37 Puniho Road Beach 88
38 Paora Road 90
39 Stent Road 92
40 Bayly Road 94
41 Cape Egmont 96
42 Kina Road and Oaonui Beach 98
43 Araw hata Road Beach 100
44 Middleton’s Bay 102
45 Opunake Beach 104
46 Mangahume Beach 106
a7 Julian’s Pond 108
48 Puketapu Road End 110
49 Oeo Cliffs 112
50 Raw a Stream Mouth 114
51 Otakeho Beach 116
52 Kaupokonui Stream 118
53 Sutherland/Normanby Road Ends 120
54 Inaha Beach 122
55 Waingongoro River Mouth, Ohaw e Beach and Four Mile Reef | 124
56 Waihi Beach 126
57 Rifle Range Road Lakes (Now ell Road Ponds) 128
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58 Manaw apou-Tangahoe River Mouths and Cliff Tops 130
59 Manaw apou Road Coastal Lagoon 132
60 Lake Kaikura 134
61 Kakaramea Beach 136
62 Patea Beach and River Mouth 138
63 Waitore Sw amp 140
64 Whenuakura Estuary 142
65 North and South Traps 144
66 Waipipi Dunelands 146
67 Waverley Beach 148
68 Waitotara Estuary and Dunes 150
69 Waiinu Beach and Reef 152
Discussion

3.7.1 What is the shoreline likely to do in the future, lased on past information?

Information collected in this study on historicaloselines can show conceptualy how
shorelines have changed in the past and therefbet @an be expected in the future, to
provide a basis against which to scale the liketpacts of offshore extraction on the
beaches.

However, there is a great deal of temporal vatighivhich estimates of ‘future’ shorelines

need to allow for. Beach and dune volumes around Mealand are likely linked to the

interannual El Nino — La Nina and Interdecadal fia€scillation (IPO) climate cycles, as

these cycles tend to influence the prevailing wiodditions which in turn control erosion

and accretion (Ramsay, 2005, Bryan et al 2008).leWihks between climate cycles and
erosion/accretion have been observed on east beasthes, it is uncertain whether west
coast beaches follow the same patterns due tokaofalbng-term beach profie records

(Ramsay 2005, Bryan et al 2008). Slugs of sedirfremh rivers traveling along the coast

causing accretion and then erosion as they pasesmaldifficult to determine whether

shoreline variabilty is due to climate trends (&nyet al 2008) or long term erosion.
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Climate trends are not the same as climate chdféects of climate change on shoreline
stability are too complex to predict (TRC 2009)eylare likely to exacerbate coastal erosion
but the influences wil be complex involving inteonnections between winds (extreme
storms, prevaiing wind), waves (extreme stormsvaiing sea), sea-level variability
(seasonal, interannual, interdecadal) and sea i®eeltide range, rainfall and river flow
(extreme storm, base flow), storms/cyclones (fragueintensity, track, surge), ocean and
coastal currents and sediment supply to the ca&Xt (2009). Effects of climate change are
not considered in this section on likely futurergfioe changes.

The shorelines in this study are naturally varyagpdscapes that are influenced principally
by; (1) the geology (coast and shore), (2) the atém(wind, waves and rain) and (3) the
sediment budget (terrestrialriver and marine mmarsus sediment transport outputs). These
factors interact to modify the shoreline over dayseks, seasons, years, decades and longer.
Shorelines can also be influenced by human aesviBased on the information gathered in
this study, each section of shoreline can be egpeotbehave in the same way in the future
as it has in the past.

The volcanic cliffs in the north of the region wdrode slowly due to their hard nature and
protection from wave attack by offshore reefs. Rantertidal platform and boulder beaches
wil vary between being covered in a thin veneesahd to being steep beaches, depending
on episodic terrestrial inputs from rivers. Riveoutihs wil continue to be dynamic due to
interactions between waves and river inputs of nseli and freshwater. Further south,
sedimentary cliffs wil erode quickly and catastioplly due to their soft nature, exacerbated
by groundwater seepage. They wil be periodicalytgrted by eroded cliff material until it

is broken down and washed away. In the south oftilndy area, the beaches, dunes and sand
country wil continue to prograde due to terressiadiment input being blown back inland
by thepredominant westerly wind.

Conclusions

Information collected in this study gives a conceaptunderstanding of how shorelines have
changed in the past and how they will change irfuhge.

Shorelines are naturally varying landscapes thatirdiuenced principally by; (1) the geology
(coast and shore), (2) the climate (wind, waves gad) and (3) the sediment budget
(terrestrial/river and marine_inputs versus sedin@msport outputs). These factors interact
to modify the shoreline over days, weeks, seasess, decades and longer. Shorelines can
also be influenced by human activities such asnplgmon-native vegetation, culverting and
bridging of streams, walking on dunes, placemerdrdficial structures such as seawalls and
the lowering of the seabed by the removal of besld@RC 2009). Existing information
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about these factors, and shoreline position, haentsummarised in this report and the
accompanying GIS layers and shapefiles.

Rivers input the majority of sediment to the Takarend Horizons coast (Cowie, 2009,
McComb 2001, TRC 2009, Horizons Proposed One Ri8ii)2 Sediment type and quantity
delivered to the coast depends on the erodaHilitheocatchment which depends on geology
(rock type), topography (steepness), rainfall fesgry and intensity, and the stream/river
network that deliver the sediment to the coast.sBroof hard volcanic cliffs input little
sediment to the budget, but catastrophic erosiorseafiimentary cliffs can substantially
increase beach volume at the cliff base untilliraken down by wave action and transported
away. The Taranaki coast is generaly sedimentveth(TRC 2009), but episodic catchment
erosion events can inject large quantities of sewlirto the coast from a point source such as
Stony River (Cowie 2009). These sediments becomegbahe sediment budget and are
distributed alongshore or offshore by sediment Sjpart but are eventually transported
beyond the study area. There are few data for twzaths coast, but available information
suggests the dunes and sand country are progradihgugh erosion is identified as a
natural hazard for some coastal settlements feogton and Himatangi).

Shoreline survey data are limited for the ~260 Kmslworeline from New Plymouth to
Waikawa Beach and for much of the coast there ardata. Most shoreline data in the
Taranaki region were from areas that were developédd assets, such as Patea, Opunake,
Stony River, Oakura, Paritutu (Back) beach and Nlesv Plymouth city and port region.
Most shoreline interest in Horizons region has basund the Whanganui, Rangitikei and
Manawatu Rivers, as well as settlements with emaseues. While this shoreline is a highly
valued, there are presently little data, althoughviy installed benchmarks wil become
useful for future shoreline surveys.

Existing shoreline studies that used aerial phabistprical maps and charts, and field
measurements (such as beach profiles) to estirhatelise change rates were summarised
and mapped in GIS. The study region was divideal g&ctions using changes in shoreline
geology as a natural divider and described.

The Northern Taranaki coastline is generally haidanic rock that is slowing eroding due

to wave attack. Intertidal rocky platform beaches @ften covered by a thin veneer of sand,
but can receive large episodic inputs of sedimemifring plain rivers, turning them into

steep sand/gravel beaches until the sediment istwally transported away. The South
Taranaki Bight is dominated by eroding volcanic @edimentary cliffs and dynamic river

mouths. South of Whangaehu River the shorelineoisirthted by dunes, backed by sand
country, which are likely prograding due to winavibh sand. Rivers and estuaries also
feature in this area and cause the shoreline te baek and forth over long time periods.
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Summary

Most of the shoreline in the study area is unnedlitind in its natural state. Apart from the
areas that have been modified, it's likely the sl wil continue to do what it has done in
the past because the processes are driven by geoiogclmate cycles. Climate change
effects on the factors influencing shoreline chasgenot included.

There is a general understanding of nearshore tiskdoe sediment transport in the study
area, with sediment predominantly pushed by thengtwesterly wave climate along the
coast from Cape Egmont to the northeast in thectitre of New Plymouth, and southeast in
the direction of Whanganui. However, there islitiformation regarding sediment whether
there is input from the offshore region to therél zone and the shoreline.
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4. Ocean primary productivity in the South Taranaki Bight

4.1

4.2

Background

The Taranaki Bight is a dynamic area influenced risgr outflow from the Bight's
catchments, advection of material from the north8outh Island, wind-resuspension of
sediments and strong currents through Cook Sirag. optical conditions are complicated by
these inputs of diverse coloured material. Watdoucds determined by a highly variable
mixture of land-derived dissolved substances, aoigsediments from rivers and the sea-
floor, bottom-reflectance in shallow waters and ghytoplankton blooms. This places the
region into the optical class of Case Il watersnédpheric correction of ocean colour data in
this region is spurious because red light is soadtdback out of the water by sediments,
rendering the 'black pixel approximation' void (Gmm & Wang, 1994; Gordon et al., 1997;
Pinkerton et al., 2006). Simiarly, the standaradjodthms for deriving chlorophyll
concentration, which rely on the assumption thddrophyll and other phytoplankton-related
substances dominate the determination of wateruigolo not perform well in optically
complex waters. There are currently no univergréilhms for handliing such conditions. In
the absence of in situ data to provide grounddtrgilthe best use of ocean colour data in this
region is to calculate surface chlorophyll condgion the usual manner, as though the water
were less complex, and to supplement this infoonatith ‘true colour' composites of the
water-leaving radiance data to provide insight ithe performance of the chlorophyll
algorithm.

Methods

4.2.1  True colourimagery

NIWAs existing true colour image repository wasdiga this study:- Remotely sensed data
from the MODIS-Aqgua instrument were obtained frém Level 1 and Atmosphere Archive
Distribution System at Goddard Space Flght CentRASA (http//ladsweb.nascom.
nasa.gov). Top-of-atmosphere radiances from rad, &hd green wavebands were combined,
with minimal atmospheric correction, into true eml@omposites, using the NASA freeware
package SeaDAS, with a spatial resolution of 1kl Subscenes of the study area were
examined individually. 290 cloud-free images of theranaki Bight were available for the
period 2002 to 2007. Based on the visual interpiostaf these scenes, 10 sites were chosen
for examination of chlorophyll concentration timeriss.
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4.2.2  Chlorophyll concentration

NIWA'’s existing archive of Global Area Coverage B&BS data was used for this study.

Remotely sensed radiance data from the NASA se&SesawWiFS were obtained for the period
1997 to 2007, from the NASA Ocean Color Websitép(tibceancolor.gsfc.nasa.gov/ Level
1 browser). The standard atmospheric correctioncaludophyll algorithms were applied (O

Reilly et al., 1998) to produce daily estimatescbforophyll concentration with a spatial

resolution of 4 x 4 km. Non-zero values were exerddnto a time series for each of the ten
Taranaki Bight sample sites selected using the tmieur imagery. Seasonal minimum,
maximum and median chlorophyll values were caledidor each site.

Results

43.1 Characteristics of the study region observed in tra colour imagery

Under certain conditions, phytoplankton blooms iemntifiable in the true colour imagery.
Blooms of the calcifying prymnesiophytémiliania huxleyi appear initially as a normal
phytoplankton bloom, with strong absorption in thlee and red regions of the spectrum.
During the growth phase, all blooms cause the watelarken and sometimes to take on a
green hue. This phase can be confused with theepresof coloured, dissolved organic
matter (CDOM), high concentrations of which are egafly associated with land run-off
(high molecular weight humic substances). Whengtmvth phase oE. huxleyi ends, the
cells release milions of calcite platelets whictcamulated around the cells during the
growth phase. These platelets scatter very effigiand give the water a miky appearance.
Strong, spectrally neutral scattering enhancesathbient water colour - pure water appears
turquoise, whereas water with a strong CDOM orroplyll component appears green. This
phase of the bloom can be confused with strongreeiloading, and vice versa. The time
sequence of dark water to bright water, togethéhn e long residence times of calcite
platelets compared to inorganic sediments, so ttetwater colour retains a memory of
mixing events visible in the finely-structured krafi platelets, means th& huxleyi blooms
can be identified with some confidence from truéowoimagery aloneE. huxleyi blooms
appear to be an annual event in this region. Figuhestrates four cases where such blooms
intrude into the Taranaki Bight area and throughBabk Strait. It is possible that these
blooms begin in the Tasman Sea and are carriedghrGook Strait, seeding simiar blooms
along the northern Chatham RisE. huxleyi blooms generally occur during spring and
summer in the study area.
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Figure 4.1. Blooms ofEmiliania huxleyi occuring in the Taranaki Bight and Cook Strait area area

visualised using MODIS —Aqua true colour imagery.

In each of the cases shown in Figure 4.1, the playtkton signature, which most likely
dominates the colour in the central study regemugmented by dark and bright hues along
the coastlines. These peripheral features ind€&I®M and sediment resuspension and/or
sediment delivered by rivers in the Taranaki BightjJden Bay and Marlborough Sounds.
Figure 4.2 illustrates six cases when these inflasntogether with wind-driven resuspension
of bottom sediments throughout the study regioa, @articularly strong, making the standard
chlorophyll product highly unreliable. These norypiplankton events are typically short-
ived, disappearing within a few days.

Periods of relative calm are observed infrequeintlthis region, either because the area is
indeed predominantly turbulent, or because calniog®rare associated with cloud cover
which precludes optical remote sensing. FigureildsBates three instances of relative calm,
with minimal sediment suspension in the Cook Stlittie evidence of river plumes and only

a faint absorption signal (phytoplankton or CDOM) the south of the study area. All

instances of dark 'calm' water were found in eaunlymn for this study area.
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Figure 4.2. Instances of extreme turbidity in the tudy area area (MODIS —Aqua). Sediments from
river plumes and from wind-driven resuspension bridhiten the water by scattering;
terrigenous humic substances absorb strongly at bbuwave lengths; phytoplankton cells
contribute to both absorption and scattering.
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Figure 4.3. Examples of optically 'calm' periods inthe South Taranaki Bight and adjacent areas
(MODIS —Aqua imagery).
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43.2 Climatology of the standard chlorophyll product

The monthly climatology of satelite-derived sumachlorophyll concentrations derived
using SeaWiFS must be interpreted with cautionabse the examination of true colour
imagery indicates that the likelihood that chlorgdblis overestimated, because of high
sediment and CDOM loading, is high. Figures 4.4d dmb show the median monthly
chlorophyll values (left-hand column), together hwihe minimum, maximum and standard
deviation. Note that the colour scale is maximif@deach variable, but remains constant
within a variable across months, to ease comparison
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Figure 4.4a. Chlorophyll climatology, January to Jue (SeaWiFS imagery). Refer to the text for
caveats as to the accuracy of these data.
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Figure 4.4b. Chlorophyll climatology, July to Decerber. Refer to the text for caveats as to the accurg
of these data (SeaWiFS imagery).

Chlorophyll values along the coast of the studyioregvere exceptionally high and are
certainly over-estimated because of river plumes sediment resuspension. These values
were lowest from October to February. The maximustadce off-shore at which coastal
sediments were detected occurred in May-June. Hmger of values remained high
throughout the year, as did the standard deviafimticating that the coastal physical
forcings are not strongly seasonal.
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Off-shore, at the south-west edge of the studyoregihlorophyll values peaked in October,
and maintained 'bloom' conditions (chlorophyll cenication > 1 mg r#) from September to
December. These values are realistic and are likelye within the estimated error of the
satelite algorithm (£ 33 %).

Between the coast and the off-shore, deeper walterg the Taranaki shelf-edge, a band of
relatively clear water is observed. Chlorophyll centrations tend not to reach bloom levels,
and the highest values are observed between Aumust November. Without in situ
corroborating evidence, it is difficult to determiwhether this represents moderate, early
spring growth or aliasing by terrigenous materials.

In order to examine the temporal development afrophyll concentration more closely, and
to test for inter-annual variabilty, ten sites werhosen in a grid across the study region.
Figure 4.5 shows the site locations.

The exact locations are:

N: North of the Bight: 38.90 °S, 173.90 °E
D1: Deep water 1: 39.35 °S, 173.50 °E
D2: Deep water 2: 39.65 °S, 173.50 °E

T: Central Taranaki Bight: 39.90 °S, 174.05 °E

G1: Golden Bay 1: 40.35 °S, 173.70 °E
G2: Golden Bay 2: 40.35 °S, 174.25 °E
C: Cook Strait: 40.50 °S, 174.85 °E
R1: River/resuspension 1: 39.65 °S, 174.20 °E
R2: River/resuspension 2: 40.00 °S, 174.90 °E
R3: River/resuspension 3: 40.50 °S, 175.15 °E
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Figure 4.5. Study sites chosen for examination ohtrophyll time-seies.

Time series of chlorophyll at specific locations ithe study area

Chlorophyll statistics and the seasonal chloroghyiiamics for each of the chosen sites are
summarised in Table 4.1. Low seasonal variabditpbserved at the deeper sites N, D1, D2
and T. Chlorophyll peaks during both winter andirgprat these locations, suggesting a
winter influence of terrigenous substances andrmgsphytoplankton bloom. To the south,
sites G1, G2 and C are characterised by a singgeophyll peak during spring, reaffirming
the likelhood that the seasonal chlorophyll dyr@mare representative of phytoplankton
growth. Site G1 sustained the highest median spimgrophyll values. However, high
median chlorophyll valuesX 0.37 mg n¥) at these sites throughout the year suggest angoin
aliasing by CDOM and/or sediments. Advection of evatrom around Golden Bay and
upwelled off the west coast of the South Island affgct stations G1, G2 and C. At each of
the near-shore sites, R1-3, chlorophyll peaks itewxj suggesting that river plumes and
wind-driven sediment resuspension dominate thecalpproperties at these locations, and
that any phytoplankton activity in this zone is ke by sediment scattering.
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Spring Summer Autumn Winter
Site

Med | Min Max | Med | Min Max | Med [ Min Max Med | Min Max
N 039 | 012 |21 024 | 012 (136 | 028 (002 |14 041 | 016 |28

D1 048 | 018 | 1.6 0.28 | 0.08 |15 0.33 | 008 |25 046 | 012 |44

D2 048 | 021 |17 034 (012 |25 041 (002 |22 047 | 026 |18

T 0.60 | 0.08 | 6.0 039 | 0.08 | 2.7 052 [ 0.00 |15 064 | 026 |24

Gl 095 | 024 |33 054 | 006 | 32 055 | 0.20 | 10 057 (031 |39

G2 0.65 | 033 | 3.9 050 | 011 |20 048 | 022 |15 0.48 (026 |18

C 056 | 0.26 |84 0.37 | 013 | 3.0 0.45 | 0.00 | 3.8 041 | 025 |18

R1 068 | 0.29 | 3.2 043 [ 015 | 3.0 089 [0.27 |29 13 041 (48

R2 085 | 014 |57 051 | 012 | 10 1.2 021 |64 13 028 |92

R3 066 | 023 |55 037 | 007 |65 0.71 | 015 |57 0.81 [ 0.03 |57

Table 4.1. Summary of seasonal chlorophyll statists for the ten study sites

In the absence of in situ validation data, theees@mveral ways to improve our understanding
of how reliable these values are. Two factors &t considered here are the specific
functioning of the chlorophyll algorithm and a et look at the true colour imagery at each
site.

The chlorophyll algorithm functions by detecting thifference between reflectance of blue
light, which is absorbed by chlorophyl, and grdight, which is not. Higher chlorophyll
concentrations absorb more blue light, causingfairsithe reflectance spectrum towards the
green. The chlorophyll algorithm therefore selgbts highest radiometric signal of the blue
wavebands (443 nm, 490 nm and 510 nm) and calsuiageratio of this value with the green
reflectance (555 nm). Contamination of the sigmal dbsorbing CDOM or scattering
sediments causes an overestimate of chlorophydesdration and a more rapid transition to
greener wavelengths. Frequent use of the 510 nneleand is therefore an indicator for
either sustained, very high chlorophyll concentratior high concentrations of CDOM and
inorganic particulates. Table 4.2 shows the coleaveband usage for each of the sites.
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No. instances of peak reflectance occurring in a given blue

Station waveband: Total No. non-

zero chl values

443 nm 490 nm 510 nm

N 420 268 3 691

D1 352 319 7 678

D2 346 353 6 705

T 223 501 16 740

G1 185 652 80 917

G2 233 639 27 899

C 306 554 21 881

R1 92 514 104 710

R2 104 483 183 770

R3 147 514 97 758

Table 4.2: Summary of fre que ncie s with which eachféhe blue SeaWiFS wavebands was dominant for

each of the chosen stations.

A clear difference is found between the near-shveg/resuspension stations R1-3, which
are often very green, and the northerly statiomswioich the reflectance spectrum seldom
peaked in the 510 nm waveband. The chlorophyllrittigo is most likely to be reliable at
stations N, D1 and D2, which each have low instarafereflectance peaks at 510 nm and
also more frequent reflectance peaks at 443 nmahd@0 nm.

True colour imagery - features at each site

North of the Bight (site N, 38.90 °S, 173.90 °E):

Station N often appears relatively clear. Occasiamgtances of river plume/near-shore
sediment resuspension are observed (upper twospdnglre 4.6). Another feature is the
appearance of blue water off Cape Egmont despite tncbid waters off-shore (Figure 4.6,
lower panel, also Figure 4.1, lower left panel)isTépatial signature is typical of upweling,
with minimal river influence and relatively cleamater. These chlorophyll estimates are likely
to be within an error range of + 33% (Franz et28Q7).
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Figure 4.6. Notable features at site N. Upper panehorthward adve ction of sediments from the South
Taranaki Bight (SeaWiFS). Middle panel: southerly alvection of sediments from the
North Taranaki Bight. Lower panel: possible upwellng off Cape Egmont.
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Deep water to the northwest of the region (sites 39135 °S, 173.50 °E and D2, 39.65 °S,
173.50 °E):

The deeper sites to the west of the study regigeapto be influenced by terrigenous
substances mainly during winter/spring (e.g. Figutes, upper panel). The spring
phytoplankton bloom is evident at these sites gurié 1. Relatively clear water with regular
influence of phytoplankton blooms centred off-sh@ee seen. Chlorophyll estimates are
likely to be within an error range of + 33%.

Central Taranaki Bight (site T, 39.90 °S, 174.0%: °E

-f

F 3 5 . 42 ” i ¥ . ) ___‘;:_-_-.'F: i

2002 D 287 0225 F 2005 A0 Q72 02:30 }

247 October 120 March
3 - A ]

1 :1 L = F. f 4

Figure 4.7. Features observed at site TC (SeaWiFS).

Site TC appears to be located in a transition zmteveen the turbid, near-shore coastal
environment and the more variable region off-shbigure 4.7 demonstrates that the site can
be affected by advected particulates from the veesist of the South Island (left panel,
Figure 4.7) and from Marlborough Sounds and CookitSfFigure 8). At other times, this
entire central zone appears relatively clear (righbel, Figure 4.7). The fidelty of the
satelite chlorophyll estimates at this site islikto vary throughout the year.

Golden Bay (sites G1, 40.35 °S, 173.70 °E and G354°S, 174.25 °E):

Sites G1 and G2 are located in the central CoalitStiosest to the South Island. Advection
of dissolved and particulate terrigenous mateniamf the south is frequently observed
(Figure 4.8). Chlorophyll estimates are likely te lbompromised by absorbing dissolved
substances and scattering inorganic particulatesidich of the year at these sites.
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Figure 4.8. Features observed at sites G1, G2 and(SeaWiFS).

= 2004 J0 140 0155
w0 | 18" May

=

Cook Strait (site C, 40.50 °S, 174.85 °E):

Site CS appears to be influenced strongly by ctsrdlowing through the Cook Stratt,
advecting resuspended sediments, phytoplankton disgblved terrigenous substances.
Chlorophyll estimates are likely to be compromidgdabsorbing dissolved substances and
scattering inorganic particulates for much of tearyat this site.

Shoreline with river inflow (sites R1, 39.65 °S4120 °E, R2, 40.00 °S, 174.90 °E and R3,
40.50 °S, 175.15 °E):

Sediment-laden river plumes are observed sporgdieddng the coastline, sometimes
constrained near-shore, sometimes extending pa€idhm depth contour. These plumes are
sometimes observed for many rivers at the same (iRgure 4.9, upper panels) and
sometimes for one or two rivers only (Figure o®dr right panel). Resuspension of bottom
sediments by wind-mixing is also likely, and agasay appear across the entire coastline
(Figure 4.9, upper panels) or segregated zonady {f®north and south segments, Figure 4.9,
middle-left panel, or confined to the south Figut®, middle-right panel). Chlorophyll
estimates are likely to be compromised by scagenaorganic particulates for most of the
year at these sites.
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Figure 4.9. Near-shore features in the South Taraha Bight (SeaWiFS).
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Inter-annual variability in chlorophyll at selected sites.

The entire time-series of chlorophyll for each lof tten selected sites is shown in Figures
4.10 to 4.13.

These figures demonstrate firstly the spread iorophyll values at each site. Sites N, D1
and D2 exhibit the least scatter in chlorophylbesl consistent with less frequent inputs of
terrigenous material than is observed elsewhere .gif&atest degree of scatter is observed at
the near-shore sites R1-3, and at the southezhGdit(Figure 4.11).

Where there is a strong seasonal cycle with peakpring and possibly also autumn it is a
good indication that phytoplankton is dominating tbptical signal. This signature is most
pronounced at sites TC, G1, G2 (Figure 4.11), GguE 4.12) and D2 (Figure 4.13).

Inter-annual variability in optical properties magflect climatic conditions, such as high
rainfall years affecting the amount and frequencyver sediment inputs, or changes in off-
shore stratification, driven by upweling, circidgat and cloud shadowing processes,
affecting phytoplankton bloom dynamics. Inter-annaaiability is observed to some degree
across the study region. The most noticeable smewal features are:

* Near-shore site R1 exhibits a relative lull in pedforophyll (probably aliased by
inorganic sediment) values during the period 202005 (Figure 4.10);

* High peak values at sites R2 and R3 appear to oyale frequently than at R1, with
maxima during 1999, 2002, 2005, 2007 (Figure 4.10);

* A relative lull in peak values is observed at si&sand G2 during the period 1999
to 2002 (Figure 4.11).

» There is no significant temporal trend in chlordpliglues at any of the sites. In
other words no detectable response to long-tematii change is found in the Case
| chlorophyll product.
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Figure 4.10. Chlorophyll time-series for coastal $&8s R1, R2 and R3 (derived from SeaWiFS).
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Figure 4.11. Chlorophyll time-series for mid-Bightsite T and southerly sites G1, G2 (derived from
SeaWiFs).
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Figure 4.12. Chlorophyll time-series for the Cook ®ait site C (derived from SeaWiFS).

South Taranaki Bight Factual Baseline EnvironmeReg ort 101



N-VA_—

Taihoro Nukurangi

Deep Site O

ST T T T T T T T T T
O RS SO MO SO RO SR - ]
IR O O O T SO N S - ]
S S | IS T - TS
BT ORI R Y RIS SN AU S LS
i wuwswwwﬁm.é&w% e

/98 1/93 /oo 1/0v 10z 103 /04 /05 /0B /07 108 1409

Deep Site D2

g 3 T T T T T T T T T T T T

a : : : : :

& : St :

iz : : : * :

Tzl e e L e a
: - : -

g : : : : :

o o+ : Do :

= IR . s

S I ) . + f,.., ...... ‘..a+::*: ......................... gt 4

i -’ IR 'J; FLACTNE I AENAE L AR e

= o a b AN L IR - .t‘.‘ * 4 ¥ 3‘!‘ +

= # ,!‘ 3 ¥ 1 bt %—t 0 oq o )

[1+] h io‘ hr 3 " ¥ P * VR, $

o 1 1 1 1 i 1 1

5]

/98 1/93 /o0 1/01 10z 1M03 /04 /05 /06 /07 1/08 1408

Morthern Site M

3 T T T T | T T T T ‘I T T
ol S T USRS RO UNNNNE U Y SO S i
: : *
. : o : $ . .
The Sap DTS £ SVRUUNL . O USRI RPN URUUUE SOUSPPR SOPRUN Y 1

%%lfé’w f&g.x%&és;:«g» ""%’m.'

1."98 /99 1/00 1/01 1/02 103 104 1/05 0 1706 ‘lr’EI? 1/08  1/08
Time

o

Figure 4.13. Chlorophyll time-series for northerlysites N, D1 and D2 (derived from SeaWiFS).

4.4

Conclusions

Complex optical conditions are prevalent in thetS8@nd North Taranaki Bight, making the
guantification of chlorophyll from remotely sensedean colour data extremely difficult.
Particulate and dissolved terrigenous materiaiggufently advected into the region from the
Marlborough Sounds, west coast of the South Iséamil from Cook Strait. Phytoplankton
blooms appear to peak in springtime, with an orgfrshore to the west of the study region,
and apparent advection of the bloom through thdystagion and into Cook Strait. River
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inputs of terrigenous material along the Taranakistine are frequent but sporadic. Massive
resuspension of bottom sediments, presumably wikdfg occasionally causes the entire
region to appear bright and turbid. Chlorophylluesl at those sites deemed to be least
compromised by terrigenous inputs (sites N, D1, B2)ge from 0.02 to 4.4 mg-inwith
blooms occurring regularly during October, and rgniicant autumn bloom. Apparent
median chlorophyll values are relatively high tlgloout the year all across the study area,
with an overall range of 0.02 to 32 and median Grsy m®. This compares to values
typically < 0.1 mg ni in clear blue waters. No significant decadal teenere observed in
apparent chlorophyll concentration.
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5. Zooplankton of the South Taranaki Bight

5.1 Introduction and scope

A reasonable amount of mesozooplankton (0.2-20 sampling has been conducted in the
South Taranaki Bight (STB) (see Figure 5.1). Tharkvhas focused on measurements of
mesozooplankton species composttion and, less drelgubiomass estimates, in the upper
water column. Very little depth-stratified samplingas done, and the entire water column
was not routinely sampled. Most of the mesozooptankamples were collected in summer
and autumn, thus no conclusions on zooplanktonose@agpatterns can be drawn from the
data. Considering all samples taken, a wide vaoétget types and mesh sizes were used
(i.,e,, 65 pm 100 pm, 200 pm, 280 pm, 560 pm). This doatpk the data and limits the
overall conclusions that can be made.

Although a small amount of macrozooplankton (>20)reampling was done in Cook Strait,
on euphausids (Bartle 1976) and chaetognaths f{NE8i75), the samples were collected
outside of the current study areize( Taranaki Bight (TB) iron sands, roughly boundgd b
39°10S, 40°305, 173°4(E and 175°2&, see Figure 5.1). Two studies reported on the
distribution of the euphausiblyctiphanes australis in Cook Strait (Bradford and Chapman
1988; James and Wikinson 1988) and some of theledmstations fall within the area of the
TB iron sands. Biomass Of. australiswas elevated in STB, as compared to the rest ok Co
Strait (reaching 150 mg fnwet mass, Bradford and Chapman 1988). It is unaldether
the N. australis population is resident in STB, or whether it ivected into the region as part
of the Cape Farewel upweling (see below). Sindere are few other data on
macrozooplankton, the rest of this review wil fsean mesozooplankton.

5.2 Mesozooplankton occurrence

5.2.1 Background and physical environment

The bulk of the mesozooplankton research was dortbei 1970s and 80s as part of the
“Maui Development Environmental Study”, to learnmmabout the physical, chemical, and
biological oceanography of the greater Cook Simgion, as it related to the Maui-A oil
platform that began production in 1979 (Battaer831®ackground provided by Bowman et
al. 1982). These and other studies indicated thatecology of STB zooplankton was
strongly influenced by the upwelling events thatsgt off Kahurangi Shoals and Cape
Farewell, at the northwestern corner of the Saldnt (Battaerd 1983; Foster and Battaerd
1985; Bradford and Chapman 1988; James and Wikirt#88; Bradford et al. 1993).
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Figure 5.1. Locations in the South Taranaki Bight were mesozooplankton sampling has been
conducted. The legend shows the scientific voyagelsiring which samples were
collected. The vessel or location is followed by ¢hyear of sampling and the reference.
Codes refer to the types of samples that were cadted where B=biomass, SPC=species
composition, and AB 2 sp=abundance data for 2 indidual cope pod species. A total of
10 stations were sampled at Port Taranaki, but theesolution was too fine to show
individual stations on a map of this size. Along ta transect from Oaonui to the Maui-A
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gas platform (Stena Contructor), a total of 23 stations were sampled.
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Cold-core eddies are released from the upwelinte zoff Cape Farewell and meander
northward, toward the western approaches to Caualt 8t toward Cape Egmont, depending
on local winds (Bowman et al. 1983). This upwellingent is persistent and results in an area
of enhanced biological productivity (Bowman et 83). Plankton become entrained in the
eddies and move northeastward into STB; copepaglsheught to reproduce here, which
promotes large aggregations of euphausids and ¢$Boivman et al. 1982). The D’Urville
current, that travels eastward through Cook Steditp influences the movement of the
meandering eddies (Bowman et al. 1982).

522 Biomass

Mesozooplankton biomass has not been extensivesuned in the STB and the number of
published studies is few. Biomass measurements vedrn in the STB aboard tidames
Cook in 1970, 1971, and 1972, and were found to beatdehvhere (values exceeding 300 mg
m3), as compared to other near-shore regions aroewd Realand (Bradford and Roberts
1978; Bradford 1980). Simiar levels of mesozodgian biomass were found during
Tangaroa voyages in the STB in 1980 (280-400 mg; rBattaerd 1983) and 1983 (200 to
>300 mg n?¥; Bradford et al. 1993).

5.2.3 Species composition

The mesozooplankton community in STB is neriticafrghore) in origin, and there is very
ittle oceanic influence evident in the speciesspré (Battaerd 1983). The STB zooplankton
production and populations appear to result froandport meanders originating at the
upweling zone around Cape Farewell (Battaerd 198B¢ dominant species found at all
sampling sites (Maui-A platform, STB proper, Porardnaki) were theDithona similis
(reaching 15,000 ) and Paracalanus indicus (reaching 1200 rf), both of which are
considered neritic copepod species (Battaerd F@3pr and Battaerd 1985). Other species
and groups that were frequently abundant were @opemupli, and the copepods
Microsetella rosea, Clausocalanus spp., Acartia ensifera, Corycaeus aucklandicus,
Euter pina acutifrons, andTemora turbinata (Battaerd 1983). Gelatinous zooplankton such as
appendicularianse(g., Oikopleura spp.) and salpse@., Thalia democratica) were also
episodicaly dominant. Bradford (1977; 1978) pearfed a detaied analysis of the coastal
distribution ofT. turbinata andCentropages aucklandicus and found relatively low numbers

in the STB (2-46 m and 0-0.6 M, respectively)T. turbinata prefers semi-enclosed, semi-
tropical embayments with little or no water exch@nghile Centropages aucklandicus is
more abundant in the colder waters surroundingStieth Island (<19°C; Bradford 1977,
1978). The neritic fauna observed in the STB regian be subdivided into “coast” and
“shelf” groups (Battaerd 1983). The coastal greumch is characterised by species such as
Corycaeus aucklandicus, T. turbinata andE. acutifrons, was found in the STB proper.
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Around the Cape Egmont coast and at the Maui-Afgolat the shelf fauna was more
evident, being characterized by occurrences ofricepecies, although not in great numbers
(e.g., Acartia danae, Calanus minor).

Conclusions

The limited data set available indicates that th® % biologically productive in terms of
mesozooplankton. Biomass estimates are among ¢gheshirecorded, when other coastal
regions around New Zealand are considered. The r8drepresent a breeding ground for
zooplankton, which in turn promotes aggregationslasfier, mobile, predatory species,
particularly squid. The mesozooplankton species pogition is neritic (near-shore) and is
strongly influenced by the physical oceanographyhefregion, including both the upweling
events off Cape Farewell and the D’Urville current.
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6. Benthic macrofauna and macroalgae of the South Taraaki Bight

6.1

6.2

Introduction

This section of the report describes what is knowithe benthic macrofauna and macroalgae
of the South Taranaki Bight study area. A vara@tgatabases held by NIWA and Te Papa
were used to identify benthic macrofaunal and nelgab records. Information was also
available from existing reports describing the gtacka.

The Trawl database

NIWA’s Trawl database contains records of all biological sampidiscted during fisheries
research trawl surveys using NIWA vessels (for eplaraee Stevens et al. 2009). Data are
recorded as wet weight of each taxonomic grougpecies per trawl together with a location,
making this one of few fuly quantitative datasetsmilable. Data were available from 248
locations from 25 research voyages within the sarea.

Squid (mostly Notodarus sloanii and N. gouldi) was the dominant invertebrate group

recorded, both in distribution and size of catdguyife 6.1a). The wet weight of squid caught
in the south western part of the study area irb@&00 m depth range, was up to 960 kg per
trawl. Octopus Rinnoctopus cordiformis) also had a wide distribution with wet weights of

up to 8 kg. The largest catches of octopus wetkeirb0-100 m depth range, mostly in the

same location as the largest catches of squidrésgsila and b).

Two species of crab were recorded within the stugha; the paddle cra®yalipes catharus)

and the more abundant hairy red swimming crdéctocarcinus antarcticus). Neither
species was widely distributed, being caught in tawnbers and only in depths greater than
100 m. The most abundant decapod group was timpshChlorotocus novaezealandiae
and species in the family Crangonidae. These waismerecorded only in a few locations and
in depths of around 100 m or greater (Figure 6.1b).

There are relatively few samples shallower tham5@ithin the study area within theawl
database, but it is interesting to note that sgoi octopus were the only taxonomic groups
recorded in this depth range.
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Figure 6.1. Invertebrate data from Trawl database: a) location and wet weight per trawl o$quid
catches on scientific voyages; b) location and wegight of crabs, non-crab decapods
(mostly shrimps), octopods and the presence of palyates and other crustaceans

recorded on scientific voyages.
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NIWA’s Specify database

NIWA's Specify database is a collation of benthic invertebratespens collected from New
Zealand science programmes from 1950 to the presdbata consist of taxonomic
identification, location, depth, and research veydgtails. It should be noted, however, that
these are qualtative rather than quantitative .da@Generally only a subset of specimens
sampled at each site are recorded $utecify, often only “voucher” specimens or specimens
of particular interest (i.e. new records for a)sit®Ider surveys are also less well represented
in the database than more recent ones. Despite fih@tations, the database contains much
useful information.

Specify contained 209 records (presence only) of benthicrofaual invertebrates from the
South Taranaki Bight area (Figure 6.2). Arthropedas the dominant phylum with 53
species records, followed by the Cnidarian witrs@écies, Echinodermata with 12 species,
Annelida with 4 species, Brachiopoda with 3 spedialusca with 3 species, Porifera with
2 species and Chordata (ascidians) with 1 spedidihiough these data record presence only,
the total of 209 individual records (representir®gy dfferent species) from 93 scientific
voyages could be indicative of a relatively low thdnmacrofaunal diversity.

Within the 0 to 50 m depth range, the general @reposed for sand extraction, there were
98 records from a total of 40 different speciegsridielids, 21 arthropods, 1 brachiopod, 11
cnidarians, 3 echinoderms and 1 mollusc (Table. 6Again, this is a relatively small species
list.
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Figure 6.2. Location of all invertebrate records wthin the study area from the NIWA Specify
database.
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Table 6.1. Taxonomic listof benthic invertebrataecords in Specify from the 0-50m de pth range within
the South Taranaki Bight.

Phylum
Annelida

Arthropoda

Brachiopoda
Cnidaria

Class
Polychaeta

Malacostraca

Maxillopoda

Articulata
Anthozoa

Hydrozoa

Echinodermata Asteroidea

Mollusca

Echinoidea
Bivalvia

Order
Phyllodocida
Sabellida
(blank)
Cumacea
Decapoda

Isopoda

Sessilia

Terebratulida
Zoanthidea

Leptothecata

Forcipulatida
Paxillosida
Cidaroida
Mytiloida

Family
Syllidae
Sabellidae
(blank)
(blank)
Crangonidae
Diogenidae
Leucosiidae
Paguridae
(blank)
Chaetiliidae
Cirolanidae

Joeropsididae
Pseudidotheidae

Sphaeromatidae

Archaeobalanidae

Balanidae
Chthamalidae

Tetraclitidae
Terebratellidae
Parazoanthidae
Zoanthidae
Aglaopheniidae
Lafoeidae
Plumulariidae

Sertulariidae

Zoroasteridae
Astropectinidae
Cidaridae
Mytilidae

Genus
Clavisyllis
Megalomma
(blank)
(blank)
Pontophilus
Paguristes
Dittosa
Lophopagurus
(blank)

Macrochiridothea

Pseudaega

Joeropsis
Pseudidotea

Cassidinopsis
Dynamenopsis
Exosphaeroma
Isocladus
Austrominius
Balanus
Chamaesipho

Epopella
Calloria
(blank)
(blank)
Lytocarpia
Cryptolaria
Nemertesia

Plumularia
Amphisbetia

Crateritheca
Stereotheca
Zoroaster
Astropecten
Prionocidaris
Xenostrobus

Species
alternata
suspiciens
(blank)
(blank)
australis
setosus
cheesmani
laurentae
(blank)
uncinata
secunda
(blank)
(blank)
richardsoni
(blank)
admirabilis
varicolor
montis
(blank)
modestus
amphitrite
brunnea
columna
plicata
inconspicua
(blank)
(blank)
wilgaris
exserta
ciliata
elongata
insignis
bispinosa
fasciculata
insignis
elongata
spinulosus
polyacanthus
australis
pulex
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6.4 National datasets

Data for taxonomic groups with good national cogeravere exported from OBIS (Ocean
Biogeographic Information System) as well as Mallasd Algal data from the Museum of
New Zealand Te Papa Tongarewa's database systemuKEIn total there were 1129
mollusc records, 269 algal records, 246 polychamsteords, 97 brozoan records, 47
echinoderm records, 34 arthropod records and lgspatord within the study area. These
data are qualtative rather than quantitative, asyndatasets have been collected over time
through a combination of detailed surveys and dppatic collection of interest by scientists
and members of the public. As a result they canlmused here as presence-only data and
can not be taken as an indication that these,harotaxa do not exist in other parts of the
study area for which no records exist.

There were 404 different species recorded withenstudy area across all 6 groups. Within
the 1129 mollusc records there were 166 gastrgpedies, 85 bivalve species, 11 scaphopod
(impet) species and 3 polyplacophora speciesofdjt(Figure 6.3).

180

160

140

120

100

Number of species

Taxa

Figure 6.3. Number of species per taxonomic groug corded in the study area. Note that these data
are qualitative and dire ct comparisons be tween taxamomic groups should be made with
caution due to differences in sampling effort betwen groups.
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The arthropod, echinoderm and polychaete recomiseasonably well distributed in the near-
shore (less than 50 m depth) area of the Southn@kir8ight but with very few records in
depths of greater than 50 m (Figures 6.4 and 6Algal records are almost all in the
intertidalivery shallow subtidal zone. The few dmyan records are subtidal but are
aggregated in the south east corner of the stugly. aithe mollusc records are more widely
distributed, although again there are large areawfich there are no data.

None of the species recorded in the study areairgheded within the Department of
Conservation’s NZ Threatened Species Classificégstem as being at risk or threatened
marine species.

Beaumont et al. (2008) used these data to mapnfieommental values around the New

Zealand coastline. When data from the South T&rdight study area are compared with

data from the New Zealand coastline as a wholenatfends stand out. Firstly, most taxa

have been poorly sampled within the study area aoatpbto many coastal areas of New
Zealand. Beaumont et al. (2008) made estimatepedfies richness of each taxonomic group
for each area, taking into account sampling effditost taxonomic groups had lower than

average (for New Zealand) species richness wiignstudy area, although there did appear
to be a higher species richness for algae in tha aouth of the Whanganui river and for the
echinoderms in the area around Cape Egmont iratheorth of the study area. Interestingly,

the bryozoa had a lower than average species sshinghe northern half of the study area
but a higher than average species richness betiwaerera and Whanganui.

A measure of the distinctness of the species catigpozas also derived for each taxonomic
group (see Beaumont et al. 2008 for details). Mkasure of distinctness is calculated using
a resemblance matrix generated using the Sorenisde’s on presence/absence transformed
data within PRIMER software (Clarke and WarwickQ20 The polychaetes and molluscs
had a high value and the arthropods and echinodbadsmedium values within the South
Taranki Bight area. This indicates that the sgeciempositions of these taxonomic groups
from within the study area are quite similar to snasther communities around the New
Zealand coastline. However, interestingly the bogoand algae had low values for species
composition, which means that these communties Ipeaylistinct from those in other areas
around New Zealand.
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Figure 6.4. The study area showing a) location opsnge and arthropod records within the study area.,

b) location of echinoderm and algae records
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Figure 6.5. The study area showing a) location of olusc records in the study area, b) location of
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Other sources of information

A number of reports were written in the late 19Z0%l earlyl980s by the University of
Auckland for Shell BP and Todd Oil Services in tielato the MAUI platform off the coast
of Taranaki. Many of these describe aspects obitlegy of marine species in relation to oil
dispersants or the biological fouling of the platfostructures. However, the report series
includes a report on intertidal micromolluscs (@hitons) of the Taranaki coast, and reports
on the sponges, barnacles, understone faunas anaytbroans of the Maui shores (Willan
1980, Bergquist 1979, Foster 1978, Foster 1978l5jdBol980). These reports were written
as baseline assessments of the shoreline areasasuch are mostly descriptive with little
perspective on how the fauna of these shores cespéth other areas. However, a common
theme among these reports is that the coastliag &xposed boulder shore formed of laharic
breccia boulders which makes sampling difficult. alyt of the boulders are described as
being mobile, although in the lower mid-shore tbelders are “fused” by coraline algae.

Bergquist (1979) describes the sponges as coimgfimt‘surprisingly small component of the
upper mid and mid shore under boulder fauna”. Hawenly rocks of turnable size were
inspected within the survey and it is noted thaséhcould be more subject to movement or
scouring during wave action than the larger bosldehich the author comments would
certainly shelter encrusting sponges. This i vepeated amongst many of the reports for
different taxa. Interestingly, Bergquist concludkat the sponge fauna is not particularly rich
but suggests that from the species present in tirdy @rea that it is necessary to infer
considerable mixing of northern and southern eldsnen

In 2006 the Department of Conservation (DOC) pllis a report describing the South

Taranaki-Whanganui marine area (DOC 2006) usirggnmition gathered from the literature

as well as from local coastline users through wasgs, interviews and questionnaires. The
geology of the study area is interesting, with &olc rock north of Hawera and sedimentary
rock with uplifted terraces and highly erodibleffsliin the southern half of the area. In

addition, the biology is described as being of Ispecies richness due to a rugged high
energy physical environment.

The study area as a whole is an exposed area sflic@avith high energy. Much of the
seabed of the study area is sandy which is desicwititein the DOC report as having a low
diversity and abundance of infaunal species (impanison to stable reefs). The Graham
sand bank is apparently “pure sand” with littlendy on/in it. Page et al. (1992) identified
just 64 infaunal species from sand habitats afsanging with an Anchor dredge, with a
mean of just 8 to 15 species recorded per sitewak also noted that the large surface
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macrobenthic fauna was sparse on all four of the4@eo transects that were undertaken in
the area.

To the south of Hawera, the Papa Rock coast, theeskis described as having a gentle
gradient, reaching approximately 50 m depth at mdoli2 miles offshore. The area is
dominated by sand bars, sand waves, drowned sagad dind offshore sand bars. Rock reefs
extend offshore (to 0.5 km) in the Waverly and \Waita areas, with rock ledges and gutters.
These reefs extend to approximately 8-20 m depth.

Approximately 6 km offshore from Patea there are awjoining underwater pinnacles, the
North and South traps. These are an unusual &atuhe sandy coastline and reports from
divers suggest that these reef structures suppeideaand varied fish, invertebrate and algal
community. The Department of Conservation (DOC62&uggests that these rocky areas
(the sedimentary rock platforms as wel as the IN@bhd South Traps) appear to be
biologically significant for the South Taranaki ebadue to the provision of habitat for

encrusting and sessile fauna. However, thereiteedata available for this section of the

coast.

To the north of Hawera, on the volcanic coastgavgulder-platform reefs extend, at a low

gradient, up to several kilometres offshore. Thesds are described as providing habitat for
species such as paua and crayfish, as well as canapy forming algae, although it is noted

that the marine lfe becomes less abundant beywndetige of the volcanic debris as the
substrate becomes mainly mudstone (DOC 2006). udtdll are noted as being the dominant
mobile species on reefs. Sea urchins are alsemrést it is noted that they are less dense
than other areas of New Zealand with similar halsiteucture. It is speculated that this may
be due to the large wave height and sediment maveimehe nearshore areas within the

study area.

Benthic-pelagic coupling

Primary (Section 3) and secondary (Section 4) melagductivity is relatively high in the
STB region compared to other similar coastal regimuit this does not appear to be translated
into dense or diverse benthic macrofaunal comregniffhis may be to be due to the high
energy environment of the area. The available imédion indicates that the STB region is an
energetic area of high wave activity, especialjhia north-west of the region and with high
current strengths especially over the area of GnaBhoals off Patea (Section 2). In depths
less than ~50m this proably results in very mobéeliments, sand inundation of reefs, sand
scouring of reef habitats, and high water turbiditynearshore areas that limits macroalgal
production. It may be that much of the unused pynmelagic production and detritus from
secondary pelagic production is is consumed byafgicna including bacteria.
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Summary

The available data indicate that in the STB thettherfauna and flora is generaly species
poor with a low abundance of organisms in bothidaband intertidal zones when compared
to other coastal areas of New Zealand. This may be due to the high energy environment
area resulting in very mobile sediments, sand mtima of reefs, sand scouring of reef
habitats, and high water turbidity in nearshoreaar¢DOC 2006). Species numbers and
diversity tend to increase towards the shore, thithhighest numbers in the nearshore area
(Haggitt et al. 2004 in DOC 2006). A species listpiled from all sources is provided in
Table 2.

Analysis of data from NIWA’'Srawl database showed a productive zone in the soutlolest
the study area where high wet weights of squidgpet and decapods have been recorded.
This offshore productive zone is most likely duethe influence of the cold, nutrient rich
water that originates from the upweling zone oHpé Farewel and the Kahurangi shoals
(DOC 2006 and see also Sections 4 and 5). Thisexalgin the rich fishery within the study
area (DOC 2006 and section 11) despite the gendoall benthic species richness and
abundances reported.

In comparison to much of the New Zealand coastlirere are few data available on the
macrofauna of the South Taranaki Bight and theestony characterisation based on these
data should be treated with caution. Howeverenpn of a variety of datasets within this
study suggests generally low species richness sitnost taxonomic groups within the area.
Analysis of data from the study area with natiodatasets (Beaumont et al. 2008) did
however highlight some potentially interesting camity compositions within the bryozoan
and algal taxonomic groups.

From the available information, species richness @pundance are particularly low in the
sandy habitat within the study area. Couplinghef inacrobenthos to the productive pelagic
environment appears weak. Benthic macrofaunal caortiesi of the South Taranaki Bight,
particularly those inshore and close to sand kedspften exposed to naturally high levels of
disturbance from high wave energy and mobile sedspeincluding sand scour. No
nationally endangered or at risk benthic macrofaspacies were found to be present within
the area. However, the Department of ConservdbBsdC 2006) describes the Waitotara
estuary, Wainu reef, Waverley Beach, North andttsduaps, Whenuakura estuary and
Whanganui river estuary, all within the study aspbeing “outstanding natural areas”.
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Table 6.2 A taxonomic list of specimens recorded from38ueith Taranaki Bight area.

Order
Phyllodocida

Class
Polychaeta

Phylum
Annelida

Family
Pilargidae
Syllidae
Sabellidae
(blank)
Ampeliscidae
Corophiidae

Sabellida
(blank)
Amphipoda

Arthropoda Malacostraca

Lysianassidae
Phoxocephalidae

(blank)
Bodotriidae
(blank)
Crangonidae

Cumacea

Decapoda
Diogenidae
Leucosiidae

Majidae

Paguridae

Pandalidae

Genus
Synelmis
Clavisyllis
Megalomma
(blank)
Ampelisca
Cerapus
(blank)
(blank)
Torridoharpinia
(blank)
(blank)
Cyclaspis
(blank)
Pontocaris
Pontophilus
Paguristes

Dittosa
Ebalia
Leptomithrax

Thacanophrys

Diacanthurus
Lophopagurus

Chlorotocus

Species
knoxi
alternata
suspiciens
(blank)
(blank)
(blank)
(blank)
(blank)
hurleyi
(blank)
(blank)
(blank)
(blank)
lacazei
australis
pilosus
setosus
cheesmani
(blank)
garricki
longimanus
filholi
rubricatus
cookii
laurentae
thompsoni
novaezealandiae
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Determination
Synelmis knoxi
Clavisyllis alternata
Megalomma suspiciens
Polychaeta

Ampelisca

Cerapus

Corophiidae
Lysianassidae
Torridoharpinia hurleyi
Phoxocephalidae
Amphipoda

Cyclaspis

Cumacea

Pontocaris lacazei
Pontophilus australis
Paguristes pilosus
Paguristes setosus
Dittosa cheesmani
Ebalia

Leptomithrax garricki
Leptomithrax longimanus
Thacanophrys filholi
Diacanthurus rubricatus
Lophopagurus cookii
Lophopagurus laurentae
Lophopagurus thompsoni
Chlorotocus novaezealandiae
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Portunidae Nectocarcinus antarcticus Nectocarcinus antarcticus
(blank) (blank) (blank) Anomura
(blank) (blank) (blank) Brachyura
(blank) (blank) (blank) Decapoda
Isopoda Chaetiliidae Macrochiridothea uncinata Macrochiridothea uncinata
Cirolanidae Pseudaega secunda Pseudaega secunda
(blank) Pseudaega
Gnathiidae (blank) (blank) Gnathiidae
Joeropsididae Joeropsis (blank) Joeropsis
Pseudidotheidae Pseudidotea richardsoni Pseudidotea richardsoni
(blank) Pseudidotea
Sphaeromatidae Cassidinopsis admirabilis Cassidinopsis admirabilis
Dynamenopsis varicolor Dynamenopsis varicolor
Exosphaeroma montis Exosphaeroma montis
Isocladus (blank) Isocladus
(blank) (blank) Sphaeromatidae
Malacostraca Stomatopoda (blank) (blank) (blank) Stomatopoda
Tanaidacea Apseudidae Apseudes (blank) Apseudes
Colletteidae Libanius monokanthus Libanius monokanthus
Tanaidae Zeuxo phytalensis Zeuxo phytalensis
Typhlotanaidae Typhlotanais longisetosus Typhlotanais longisetosus
(blank) (blank) (blank) Tanaidacea
Maxillopoda Calanoida Calanidae (blank) (blank) Calanidae
Eucalanidae (blank) (blank) Eucalanidae
Sessilia Archaeobalanidae  Austrominius modestus Austrominius modestus
Balanidae Balanus amphitrite Balanus amphitrite
Chthamalidae Chamaesipho brunnea Chamaesipho brunnea
columna Chamaesipho columna
Tetraclitidae Epopella plicata Epopella plicata
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Pycnogonida Pantopoda Ammotheidae Cilunculus sewelli Cilunculus sewelli
Brachiopoda Articulata Terebratulida Terebratellidae Calloria inconspicua Calloria inconspicua
Neothyris compressa Neothyris compressa
lenticularis Neothyris lenticularis
Chordata Ascidiacea (blank) (blank) (blank) (blank) Ascidiacea [Tunicates]
Cnidaria Anthozoa Zoanthidea Parazoanthidae (blank) (blank) Parazoanthidae
Zoanthidae (blank) (blank) Zoanthidae
Hydrozoa Anthoathecata Pandeidae (blank) (blank) Pandeidae
Filifera Clavidae Turritopsis nutricula Turritopsis nutricula
Hydroida (blank) (blank) (blank) Hydroida
Leptothecata Aglaopheniidae Lytocarpia wilgaris Lytocarpia wilgaris
Haleciidae Halecium beanii Halecium beanii
Hydrodendron armata Hydrodendron armata
Lafoeidae Cryptolaria exserta Cryptolaria exserta
prima Cryptolaria prima
Plumulariidae Nemertesia ciliata Nemertesia ciliata
elongata Nemertesia elongata
Plumularia insignis Plumularia insignis
Sertulariidae Amphisbetia bispinosa Amphisbetia bispinosa
fasciculata Amphisbetia fasciculata
Crateritheca insignis Crateritheca insignis
Salacia bicalycula Salacia bicalycula
Stereotheca elongata Stereotheca elongata
Symplectoscyphus  johnstoni Symplectoscyphus johnstoni
Syntheciidae Synthecium subventricosum Synthecium subventricosum
Trachymedusae Rhopalonematidae  Aglaura hemistoma Aglaura hemistoma
Echinodermata Asteroidea Forcipulatida Zoroasteridae Zoroaster spinulosus Zoroaster spinulosus
Paxillosida Astropectinidae Astropecten polyacanthus Astropecten polyacanthus
Luidiidae Luidia neozelanica Luidia neozelanica
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Valvatida Odontasteridae Acodontaster capitatus Acodontaster capitatus
Echinoidea Cidaroida Cidaridae Goniocidaris corona Goniocidaris corona
Prionocidaris australis Prionocidaris australis
Holothuroidea Dendrochirotida Phyllophoridae Neothyonidium armatum Neothyonidium armatum
Pentadactyla longidentis Pentadactyla longidentis
Molpadiida Caudinidae Paracaudina chilensis Paracaudina chilensis
Molpadiidae Heteromolpadia pikei Heteromolpadia pikei
(blank) (blank) (blank) (blank) Holothuroidea
Ophiuroidea Ophiurida Ophiuridae Ophiozonoida (blank) Ophiozonoida
Mollusca Bivalvia Mytiloida Mytilidae Xenostrobus pulex Xenostrobus pulex
Cephalopoda Octopoda Ocythoidae Ocythoe tuberculata Ocythoe tuberculata
Gastropoda (blank) (blank) (blank) (blank) Gastropoda
Porifera Demospongiae  Astrophorida (blank) (blank) (blank) Astrophorida
(blank) (blank) (blank) (blank) (blank) Porifera
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7. Reef associated fish of the South Taranaki Bight

7.1

7.2

Introduction

A variety of marine fish species are commonly asd¢ed with rocky reef or ‘reef-like’
structures such as wharf piles and oil platfornné& species occur only on reefs while others
occur across a variety of marine habitats, incydieefs. Many species support important
customary, recreational and/or commercial fisherieeef structures on the south Taranaki
coastline are often of low relief, and may be subjeo occasional burial and exposure
dependent on the wave climate, currents and setieneriability. In the context of iron-sand
mining, reef habitat and the associated fish conitgnoray be vulnerable. We know of no reeef
focused surveys of fish in the region. Thus, iis t@ction we use the results of Smith (2008)
who estimated expected reef fish abundance inggerr from surveys conducted elsewhere,
together with a set of environmental and geograplipicedictors.

Methods

The predicted distributions and relative abundaoicéshes on shallow subtidal reefs around
New Zealand were obtained from models produced imthS(2008). The Department of
Conservation kindly provided access to these madrlits. The predictions were produced by
applying boosted regression tree (BRT) regressondive surveys of fishes, using
environmental and geographic variables as predicidne fish count data consisted of relative
abundance recorded by divers on a 5-level abundssade (0 = absent; 1 =1; 2 =2-10; 3 = 11-
100; 4 = >100 individuals of a species observeddps) at 467 sites throughout New Zealand.
However the distribution of sites was not unifomtith none of the sites surveyed from along
the south Taranaki coast. The closest were at tigarS.oaf Islands off New Plymouth, at
Kapiti Island north of Welington and in the Manbbagh Sounds.

The 15 environmental variables consisted of a raoigeneasures available at high spatial
resolution including temperature, salinity, disedvorganic matter, tidal current, wind fetch,
distance from coast and several variables defihiagcharacteristics of each dive. BRTs were
used to predict the abundance of each specieslitkre grid for 9,605 grid squares having
shallow (< 50 m depth) rocky reefs. The most imguatrtvariable for explaining variation in fish
abundance was sea surface temperature, foloweal/idnage fetch and salinity. On average,
64% of the variation in reef fish abundance wadadngd by the models (Smith 2008).

The model predictions produced by Smith (2008) dach fish species were re-plotted in a
Geographical Information System for the region cedeby the present study (see Figure 1.1 for
map of study region). These predicted distributioaps provide an easily interpreted, visual
summary of the parts of the study area inhabiteeldmh species, and its relative abundance (at
a coarse level) in the inhabited areas.
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Results

Just 37 of the 72 species of New Zealand reefnfistielled by Smith (2008) are predicted to

occur in the region (Table 7.1). Some species asatbommon roughy, common conger eel and
trevally occur very infrequently and on average liedy to observed only once over 2-5 one-

hour dives (Table 7.1). Other species such astagled triple fin and butterfly perch are very

abundant and between 11-100 are likely to be obseturing a single one hour dive on reefs
along this coastine. Other common species inclogeble fish, leatherjackets, butterfish,

parore, tarakihi, red moki, scarlet wrasse, bandedse and all the other species of triplefins.

The distribution and abundance of the thirty-seveaf fishes occurring in the region are
provided in Appendix 2. Two species, black andelisig 7.1) and common roughy (Fig 7.2),
are truly rare in the region, predicted to occuijust a few small reef areas. Six other species
such as common conger eel (Figure 7.3) (see Tabjehd@ve a restricted distribution, occurring
at fewer than 50% of the reef areas. All other gseare widespread and either occur in low
abundance throughout the region (e.g sea percixeFig4), are moderately common over the
entire area (e.g. blue cod, Figure 7.5), or aren@dot widely distributed species (e.g. butterfly
perch; Figure 7.6).
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Table 7.1. Modelled reeffish species predicted ccur on south Taranaki reefs arranged by increasig
order of abundance. Specifically, 1 = single (1 inddual seen per 1 hr dive), 2 = few (2 —
10), 3 = many (11 — 100) and 4 = abundant (> 100).

Common Name Genus species Maximum abundance | Distribution within
on reefs within region
SCUBA range

Common roughy Paratrachichthys trailli | 0.2 Rare

Common conger eel | Conger verreauxi 0.3 Restricted

Trevally Pseudocaranx dentex | 0.4 Restricted

Kingfish Seriola lalandi 0.5 Widespread

Goatfish Upeneichthys lineatus | 0.6 Widespread

Black angelfish Parma alboscapularis | 0.6 Rare

Sea perch Helicolenus percoides | 0.6 Widespread

Slender roughy Optivus elongatus 0.8 Widespread

Common triplefin Forsterygion lapillum 0.8 Restricted

Blue moki Latridopsis ciliaris 0.9 Restricted

Scaly-headed Karalepis stewarti 11 Widespread

triplefin

Blue dot triplefin Notoclinops 1.1 Widespread
caerulepunctus

Porae Nemadactylus 1.2 Widespread
douglasii

Yaldwyn's triplefin Notoclinops yaldwyni 14 Widespread

Rock cod Lotella rhacinus 15 Widespread

Red pigfish Bodianus 1.6 Restricted
unimaculatus

Southern  bastard | Pseudophycisbarbata | 1.6 Widespread

cod

Blue cod Parapercis colias 18 Widespread

Tarakihi Nemadactylus 1.9 Restricted
macropterus

Spotty Notolabrus celidotus 1.9 Widespread

Dwarf scorpionfish Scorpaena papillosus | 1.9 Widespread
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Red-banded perch Hypoplectrodes huntii | 1.9 Widespread
Marblefish Aplodactylus arctidens | 2 Widespread
Leatherjacket Parika scaber 2 Widespread
Sweep Scorpis lineolatus 2.1 Widespread
Butterfish Odax pullus 21 Widespread
Variable triplefin Forsterygion varium 2.1 Widespread
Parore Girella tricuspidata 2.2 Widespread
Blue-eyed triplefin Notoclinops 2.2 Widespread
segmentatus
Red moki Cheilodactylus 2.6 Widespread
spectabilis
Scarlet wrasse Pseudolabrus miles 2.6 Widespread
Oblique-swimming Obliquichthys 2.6 Widespread
triplefin maryannae
Banded triplefin Forsterygion malcolmi | 2.7 Widespread
Banded wrasse Notolabrus fucicola 2.8 Widespread
Yellow-black triplefin | Forsterygion 2.9 Widespread
flavonigrum
Spectacled triplefin Ruanoho whero 3 Widespread
Butterfly perch Caesioperca 3.7 Widespread

lepidoptera
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Figure 7.1. Distribution and abundance of black anglfish in the South Taranaki Bight. Note on the sda
1 =single (1 individual seen per 1 hr dive), 2 =fv (2 — 10), 3 = many (11 — 100) and 4 =
abundant (> 100). Model out provided courtesy of tb De partment of Conservation.
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1 =single (1 individual seen per 1 hr dive), 2 =fv (2 — 10), 3 = many (11 — 100) and 4
abundant (> 100). Model out provided courtesy of tb De partment of Conservation.
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Figure 7.3. Distribution and abundance of common aager eel in the South Taranaki Bight. Note on the
scale 1 =single (1 individual seen per 1 hrdivel,= few (2 — 10), 3 = many (11 — 100) and 4
= abundant (> 100). Model out provided courtesy ahe Department of Conservation.
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Figure 7.4. Distribution and abundance of sea perchn the South Taranaki Bight. Note on the scale 1 =
single (1 individual seen per 1 hr dive), 2 = few2(- 10), 3 = many (11 — 100) and 4 =
abundant (> 100). Model out provided courtesy of tb De partment of Conservation.
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Conclusions

The South Taranaki Bight has a moderately diveesf fish fauna with only 38 of the 72
species modeled by Smith (2008) New Zealand widedipted to occur on reefs within
SCUBA diving depth range in the region. Two speci@ack angelfish and common roughy,
are predicted to be rare in the region occurringwatabundance on just a few coastal reefs. Six
other species have restricted predicted distribsitoccurring at <50% of the reef sites in the
region. All other twenty-nine species are predictedoe much more widespread and either
occur in low abundance throughout the region (l&cis), are moderately common over the
entire area (13 species), or are abundant widetkidited species (2 species).

Despite their elegance and potential utiity, Sm{@008) pointed out that his reef fish
abundance predictions have a number of limitatioftsese include problems with counting
fishes underwater (e.g. some species are attrdoteliyers and others are repelled), depth
limitations (most dives were to less than 30 m lemoarse spatial resolution (1 Rnnelative

to the scale of habitat variation known to affemtfrfish abundance (a few metres to tens of
metres), and use of surrogate variables that manealperopriate for reef fishes (e.g. wind fetch
instead of wave exposure). In addition, none ofréed sites surveyed around New Zealand that
generated the original data used by Smith (2008 vim along the south Taranaki coast.
Thus, these predictions need to be interpretedocaiyt For example, the parore is a fish with
a north-eastern North Island centre of distributiod is rarely found as far south as Cook Strait
(Ayling 1982), but the modeling predicts it to bederately abundant in the STB region.

Many of the reef fish are predicted to occur ondfieshore shoals as well as on coastal rocky
reefs. In Smith’'s (2008) study, all seabed featunés abrupt changes in vertical relief were
assumed to be reef structures, but this may naysMoe the case. In some cases large sand
waves may have been interpreted as reefs and thellesbpredictions of reef fish abundance
applied to these areas.
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8. Demersal fish abundance and distribution in the Sah Taranaki Bight

8.1

8.2

Introduction

Demersal (bottom associated) fish occur over aewahabitats in the South Taranaki Bight
(SBT) region, including sandy habitats. Many specisupport important commercial,

recreational and/or customary fisheries. Miningy sands may directly or indirectly affect these
fish or their habitat. In this section we sumarise information pertaining to the distribution

and abundance of these demersal fish species. Ta®eebeen many research trawl surveys
around New Zealand that have sought to determinie distribution and abundance. Rather
than providing the raw information from these syesdor the SBT region we present the

predicted distributions and catch levels from statl models describing the relationships
between environment and catch as recorded in data 21,000 research trawls sampling
demersal waters throughout New Zealand's EEZ fre@941997 (Leathwick et al. 2006).

Methods

The biological data layers contained in this sectescribe the predicted distributions of 51
demersal fish species occurring in the region @adhll). Al layers were produced from
statistical models describing the relationshipsveein environment and catch as recorded in
data from research trawls from only three vesd®lss James Cook, Kaharoa and Tangaroa.
These predictions were derived using a statisitigglementation of Boosted Regression Trees
(BRT), a recently developed technique that useshattic gradient boosting to fit a model
(Friedman et al. 2000), enabling sophisticated eggion analyses of complex responses,
optimised for high predictive performance (Elth @&t 2006; Leathwick et al. 2006). This
method differs from conventional regression in thather than fitting a single “best” model, it
fts an ensemble or “committee” of simple regresgi@e models that are then combined to
form predictions.

Two statistical models were fitted for each speeiad combined to predict spatial variation in
standardised catch; the first described the prlipabf a catch from presence/absence
transformed data from all trawls; the second dbedrithe amount of fish caught conditional on
a catch occurring, and used log-transformed ca#th fom only those trawls in which the
species were caught. These models were then ugeeldiot both the probability of capture and
catch (kg/trawl) under standardised trawl conditioRredictions were made for all 1 km grid
cells. Grids are defined within the Clarke 1866 &égor projection, i.e. the same projection as
used for Marine Environments Classification (MEGh¢lderet al. 2007). Further details of the
modeling methods are provided in Leathwick e{2006).
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Species codes for 51 demersal fish sgexiand their e quivalent common and scie ntific

names.

Code Common name Scientific name

ANC Anchowy Engraulis australis

BAR Barracouta Thyrsites atun

BCO Blue cod Parapercis colias

BRA Short-tailed black ray Dasyatis brevicaudata
CAR Carpet shark Cephaloscyllium isabellum
CBE Crested bellowsfish Notopogon lillei

cucC Cucumber fish Chlorophthalmus nigripinnis
EGR Eagle ray Myliobatis tenuicaudatus
ELE Elephant fish Callorhinchus milii

EMA Blue mackerel Scomber australasicus
ESO N.Z. sole Peltorhamphus novaezeelandiae
FRO Frostfish Lepidopus caudatus

GSP Pale ghost shark Hydrolagus bemisi

GUR Gurnard Chelidonichthys kumu
HAK Hake Merluccius australis

HAP Hapuku Polyprion oxygeneios

HOK Hoki Macruronus novaezelandiae
JDO John dory Zeus faber

JMD Horse mackerel Trachurus declivis

JMM Murphys mackerel Trachurus symmertricus murphyi
JMN Golden mackerel Trachurus novaezelandiae
KAH Kahawai Arripis trutta

KIN Kingfish Seriola lalandi

LEA Leatherjacket Parika scaber

LIN Ling Genypterus blacodes

LSO Lemon sole Pelotretis flavilatus

NSD Northern spiny dogfish Squalus griffini

PCO Ahuru Auchenoceros punctatus
POP Porcupine fish Allomycterus jaculiferus
RBM Rays bream Brama brama

RBT Redbait Emmelichthys nitidus

RCO Red cod Pseudophycis bachus
RMU Red mullet Upeneichthys lineatus
SCG Scaly gurnard Lepidotrigla brachyoptera
SCH School shark Galeorhinus galeus

SDO Silver dory Cyttus novaezealandiae
SFL Sand flounder Phombosolea plebeia

SKI Gemfish Rexea solandri

SNA Snapper Pagrus auratus

SPD Spiny dogdfish Squalus acanthias

SPE Sea perch Helicolenus spp.

SPO Rig Mustelus lenticulatus

SPZ Spotted stargazer Genyagnus monopterygius
SSi Silverside Argentina elongata

STY Spotty Notolabrus celidotus

SWA Silver warehou Seriolella punctata

TAR Tarakihi Nemadactylus macropterus
TRE Trevally Pseudocaranx dentex
WAR Common warehou Seriolella brama

WIT Witch Arnoglossus scapha

YBF Yellow-belly flounder Rhombosolea leporina
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Environmental predictors used in this analysis (shan Table 8.2) were based on
those used by Leathwick et al. (2006) with modifme as follows. Estimates of sea
floor water temperature and salinity were deriveohf the World Oceans Atlas

(Boyer et al. 2005) as described in Pinkerton e{24105). Estimates of suspended
particulate matter and dissolved organic mattereveerived from a case-2 analysis of
satelite imagery (Pinkerton & Richardson 2005)d dar consistency, estimates of
chlorophylla concentrations (a proxy for micro-algal biomasgyevalso derived from

a case-2 analysis.

Environmental and trawl variables used ri predicting the distribution of
demersal fish species across New Zealand’s Exclusieconomic Zone.

Variable Details

AvgDepth Average depth (m)

Temperature Estimated temperature at the sea floor (°C)

Salinity Estimated salinity at the seafloor (psu)

ChlaCase2 Chlorophyll-a concentration — derived from case-2 algorithm (ppm)
SSTGrad Sea surface temperature spatial gradient (°C km)
TidalCurr Depth averaged tidal currents (ms-?)

Slope Sea-floor slope (9

SusPartMat Suspended particulate matter (approximate to g m-3)
OrbVel Wave-induced orbital velocity at the seafloor (m s2)
DisOrgMat Dissolved organic matter (dimensionless index)
CodendSize Mesh-size of the trawl cod-end (mm)

Distance Trawl distance (nm)

Pentade Year of trawling grouped in five-year intervals

Speed Trawl speed (kn.)
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Results

83.1 Predicted fish distributions

The modelled distributions (probabilty of occurcen(%) in trawl catches) of the
demersal fish species occurring in the South T&iaBight region are provided as
maps (on a 1-km grid) in Appendix 3, and the madptd ranges of the modelled
predictions for each species are summarised ineT&8®. The distribution of
leatherjackets is shown as an example in Figure Th&y are particularly common
inshore on shallow reefs and in 20-50m along thelevBouth Taranaki Bight and
also in Tasman Bay. There are similar distinctibistions for many of the species.

Main depth ranges for the predicted cattrates, by species. Note that several
species are not included in this table: for hake #h predicted distribution was
mainly concentrated in patches in 20100 m in TasmaBay and in Cook Strait;
Murphy’s mackerel was common only on the southerndnks of Cook Strait.

Depth range Species

<50m anchowy, elephant fish, eagle ray, kahawai, kingfish, leather jacket, lemon
sole, New Zealand sole, ahuru, sand flounder, snapper, spotted stargazer,
spotty, short-tailed black ray, yellow-bellied flounder, red mullet, trevally,
common warehou

<100 m blue cod, blue mackerel, cucumberfish, red gurnard, john dory, kingfish,
porcupine fish,

<150 m golden mackerel, rig, scaly gurnard

<200m Barracouta, ling, red cod, spiny dogdfish, school shark, tarakihi

>50-200 m carpet shark, frostfish, hapuku, horse (greenback jack) mackerel and witch.

100-150 m Gemfish, Murphy's mackerel, mirror dory, crested bellowsfish, redbait, and
seal shark.

100-200 m hapuku, horse mackerel, common warehou, northern spiny dogfish, ray's

bream, sea perch, silverside, spiny dogfish,

150-200 m bluenose, crested bellowsfish, gemfish, hoki, pale ghost shark, capro dory,
silver warehou and silver dory

For some species there are well-defined concemrigatif higher predicted catch rates
within the broad depth ranges given in Table &B;efxample, leather jackets, golden
mackerel, eagle rays and blue cod. Some species pagticularly common through
the whole region, particularly baracoutta, cargerks, gurnard, school shark, spiny
dogfish and tarakihi.
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Figure 8.1. Probability of occurrence (%) of leath@ackets (Parika scaber) in a demersal trawl

in the South Taranaki Bight region
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Species such as elephant fish, New Zealand sdiewka, kingfish, ahuru, pilchard,
sand flounder, snapper, rig, spotted stargazettyspeevally, short-tailed black ray,
and yellow-bellied flounder showed distinct insholigtributions.

Species with main distributions along the Southahaki coastline that coincide with
areas of interest to TTR include anchovy, blue cmagle rays, gurnard, golden
mackerel, leather jacket, lemon sole, snappegndtrevally.

8.3.2 Predicted fish catch rates

Maps of the predicted maximum catch rates (kg pawlt for each species are
provided in Appendix 4. The catch of leather jaskst provided (Figure 8.2) for
comparison with Figure 8.1. In the South Tarana@hBnorth of Cook Strait catch
rates varied widely between species, with abousgkTies having less than 10 kg per
trawl (Table 8.4). Generally the distributions dfese catches were very patchy,
though some exceptions include some shark spestes, orange perch, redbait, and
witch. Those species with higher maximum catchsrateere more likely to have
widespread distributions within their predicted tihepanges, but the concentration of
higher catch rates was not necessarily uniformutiirout their predicted range (e.g.
barracouta, golden mackerel, and snapper). Baraca@echool shark and spiny
dogfish were abundant throughout the region.

Distribution of maximum predicted catchrates (kg per trawl), by species.

Caitch rate (kg per trawl) Species

<5 anchowy, ahuru,short-tailed blackray, crested bellowsfish,
hake, blue mackerel, pale ghost shark, silverside, spotted
stargazer

5-10 witch

10-50 blue cod, cucumber fish, elephant fish, kingfish, New

Zealand sole,lemon sole, ling, porcupine fish, ray's bream,
red bait, red mullet, scaly gurnard, spotty, yellow-bellied
flounder

50-100 carpet shark, gemfish, john dory, kahawai, , northern spiny
dogfish, sea perch, silver warehou, common warehou

100-500 eagle ray, frostfish, hapuku, horse mackerel, Murphy's
mackerel, golden mackerel, Red gurnard, sand flounder,
silver dory, snapper, rig, tarakihi, trevally,

500-1,000 red cod, school shark

1000-10,000 leather jacket, spiny dogfish, barracouta, hoki
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Figure 8.2. Predicted catch (kg) of leatherjacketgParika scaber) in a demersal trawl in the
South Taranaki Bight region
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8.3.3 Demersal fish species richness

Leathwick et al (2006) indicate that over a broagion of the South Taranaki Bight
demersal fish species richness is predicted torbederate 12-16 species per standard
research bottom trawl with slightly lower richng8s12 species) in depths <50m off
Patea and slightly higher richness (16-20 spediesdjore in the south-east of the
region north of Kapiti Island towards WhanganuihisTcompares with the northern
flank of the Chatham Rise and continental slopesgathe north-eastern flank of
South Island and south-eastern flank of North tsldat have predicted richness in
excess of 20 species per tow. Leathwick et al (R&@® note that generafypecies
richness also increased with increasing chlorghgbncentrations. Thus areas in the
region subject to upweling, such as north of Faae®pit, may support more diverse
demersal fish assemblages.

834 Datagaps

A good representation of research trawls (666 sa® of the NZ EEZ total)
ranging in depth from 4-1410 m appears within thgian of interest. In general, there
is good spatial coverage throughout the regioroadh the trawls did span 26 years
from 1979 to 2006.

Although effort from trawl surveys throughout th&Z is included in the modeling,
there are seasonal distribution biases that cautfioand the predictions, given that
some species migrate. Useppedictors describing trawl distance, cod-end nsezeh
and trawl speed contributed substantialy to thaelysis outcome, with the first of
these variables explaining nearly 25% of the viariafl_eathwick et al 2006).

The study area is a wide shelf area with a variebldronment, particularly towards

Farewell Spit and Cook Strait. Factors such as mceity and catchabilty rates may

vary with time of year, time of day, depth, andtdale or local area, and the

environment is frequently influenced by the flow afeanic water and upwelings

through Cook Strait and north of Farewell Spit (seetions 4.2.1 and 4.2.2). The
effects of these environmental changes may defieeptesence or absence of a
species.

Conclusions

Fifty-one species of demersal fish occur in thdoredgrhe richness of this assemblage
is moderate on a New Zealand wide scale with omamee 12-16 species likely to
occur within a standard research tow. A few speaies very widespread and
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abundant but most species are common only withies&ricted depth range. A few
species had a very restricted distribution in tgian.

Species with main distributions along the Southahaki coastline that coincide with
areas of interest to TTR include anchovy, blue @atyjle rays, red gurnard, golden
mackerel, leather jacket, lemon sole, snappegndtrevally.

Depth, temperature, and salinty are the main ptedi of demersal fish species
abundance (Leathwick et al. 2006).

The modeling is performed on data collected ovanynyears so that inter-annual
variations or trends in demersal fish abundancedatigbutions have been ignored.
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Whales and dolphins of the South Taranaki Bight

9.1

9.2

Methods

Two datasets of opportunistic sightings of cetacgmties were used to describe their
distribution patterns along the southern and nontA@ranaki bights within the 12 nm
territorial sea of New Zealand: (1) The Departm@r€onservation (DOC) cetacean
sightings data, and (2) a dataset compiled by M&d#wthorn of incidental cetacean
sightings by transiting cargo ships. These aregmes data, not presence/absence data
i.e. the absence of a sighting record within p&d cegion does not mean the species
never occurs there. Thus these data must be iatetprcautiously when drawing
conclusions about the use of the region by paatictétacean species.

Cetaceans are highly mobie and dynamic animalshwthavel quickly between areas
in search of prey and preferred habitat. Therefibig,examination of the distribution
of cetaceans was conducted at 2 scales: (1) witkirSouth Taranaki Bight (STB)
region, and (2) within a 25 km buffer area adjadenthe STB region. This second
area provides increased information about specd&sbdtion immediately beyond
the STB region.

Results

92.1 Overview

In summation, these two datasets provide 64 recairdS different cetacean species
sighted between February 1980 and December 200ihtlie STB region, and 123
records of 15 different cetacean species sightésldss February 1980 and March
2008 within the 25 km buffer area (Figure 9.1, €al9.1 and 9.2). Within this dataset
there are sighting records of three Nationalyic&itor Endangered species: Killer
whale Qrcinusorca), Mauri's dolphin Cephalorhynchus hectori maui), and Southern
right whale Eubalaena australis). Seasonal variation in the number of cetacean
sightings is apparent within this dataset. Thera jgeak in sightings during summer
months (Dec — Feb), followed by Spring (Sep - Narjl Winter (Jun - Aug) months,
with the least number of sightings during Autumna¢M- May) (Figure 9.2, Tables
9.1&9.2).

Cautious interpretation of these datasets is wagdadue to a lack of information on
observation effort and absence data. However, app&ends in spatial and temporal
distribution patterns of these cetacean speciedegeribed below.
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Figure 9.1. Distribution of sighting locations, byspecies, from DOC and Cawthorn datasets of
all cetaceans within the southern and northern Taraaki Bights, within the STB
region and the 25 km buffer zone. Area 1 and Area Blemarcate two areas of
sighting concentrations (enlarged in Figs. 3 and 4espectively). Data provided
courtesy of DoC and Martin Cawthorn.
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Table 9.1. Sighting records by season from DOC ar@awthorn datasets of 13 cetacean species
observed along the southern and northern Taranaki ights. Listed

alphabetically. Summer: Dec, Jan, Feb; Autumn: Mar,Apr, May; Winter: Jun,
Jul, Aug; Spring: Sep, Oct, Nov. Data provided couesy of DoC and Matrtin

Cawthorn.
Threat
Species Classification | Spring | Autumn [ Summer | Winter Unknown | Total
Blue whale
(Balaenoptera Migrant 1 1 2
musculus)
Bottlenose dolphin Range 1 1
(Tursiops truncatus) restricted
common dolphin Not threatened | 2 2 5 5 1 15
(Delphinusspp.)
Dusky dolphin
(Lagenorhynchus Not threatened | 1 3 4
obscurus)
False klllerwhale_ Not threatened 1 1
(Pseudorca crassidens)
Fin whale
(Balaenoptera Migrant 1 1
physalus)
Humpbackwhale
(Megaptera Migrant 3 2 10 15
novaeangliae)
Killerwhale Nationally
. - 3 3 6
(Orcinus orca) critical
Maui's dolphin .
Cephalorhynchus N‘?‘F'O”a”y 2 2
. . critical
hectori maui)
Pilot whale
(Globicephala spp.) Not threatened | 5 1 6 12
Sei whale )
(Balaenoptera borealis) Migrant 1 1
Southernright whale Nationally 1 1 2
(Eubalaena australis) endangered
Sperm whale
(Physeter Migrant 2 2
macrocephalus)
Total 12 6 25 16 5 64
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Table 9.2. Sighting records by season from DOC ar@awthorn datasets of 13 cetacean species

observed along the southern and northern Taranaki ights within the 25 km
buffer area. Listed alphabetically. Summer: Dec, Ja, Feb; Autumn: Mar, Apr,

May; Winter: Jun, Jul, Aug; Spring: Sep, Oct, Nov. Data provided courtesy of
DoC and MAF-BNZ.

Species Listing Spring | Summer | Autumn | Winter | Unknown | Total

Blue whale ;

(Balaenoptera musculus) Migrant 4 1 1 6

Bottle_nosedolphln Range restricted 1 1

(Tursiops truncatus)

Common dolphin Notthreatened | 6 7 11 10 2 36

(Delphinusspp.)

Dusky dolphin Not threatened 1 2 4 1 8

(Lagenorhynchus obscurus)

False klllerwhale_ Not threatened 1 1

(Pseudorca crassidens)

Fin whale )

(Balaenoptera physalus) Migrant 1 L

Humpbackwhale Migrant 4 3 10 17

(Megaptera novaeangliae)

Kllle_rwhale Nationallycritical 4 1 3 8

(Orcinus orca)

Maui's dolphin

(Cephalorhynchus hectori Nationallycritical 4 2 1 7

maui)

Minke whal )

(Balaenoptera bonaerensis) Migrant 2 2

Pilot whale

(Globicephalaspp.) Not threatened 8 17 2 27

Seiwhale )

(Balaenoptera borealis) Migrant L L

Southernright whale Nationally > > 1 5

(Eubalaena australis) endangered

Sperm whale '

(Physeter macrocephalus) Mgrant : z 3

Total 28 46 17 25 7 123
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Figure 9.2. Seasonal distribution of sightings fronrDOC and Cawthorn datasets of all cetaceans
symbolized by spe cies group within the southern andorthern Taranaki Bights,
and the 25 km buffer zone. Data provided courtesy foDoC and Martin

Cawthorn.
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Two concentrations of cetacean sightings are ewiddrea 1) in the northern region
of the study area near the coast of New Plymouth(Area 2) in the western region
beyond the 100 m isobath (Figure 9.1). Both maylré©m high densities of human
observers related to port and oil platform acdigitrespectively. It is important to note
that within Area 1 there are sightings of two specisted as Nationally Critical
(Maur's dolphin and Kiler whale) and one specistetl as Nationaly Endangered
(Southern Right Whale) (Figure 9.3). Additionallyithin Area 2 there is one sighting
of Maui's dolphin and one sighting of Southern rigthale (Figure 9.4).

Addttionally, DOC and MFish reports and publisheiterature on cetacean
distributions around New Zealand were used asgiateces and references. Overall,
data on the distribution and ecology of the follmyvicetacean species (with the
possible exceptions of common dolphins, bottlendsiphins, and Maui's dolphin)
throughout New Zealand, including the southern aondhern Taranaki bights, is
scarce. Therefore, a systematic survey for cetacmathis region would profoundly
advance our understanding of cetacean habitatatserms and improve our ability to
conserve and manage these iconic marine megafauna.

9.2.2 Toothed whales and dolphins (Odontoceti)

Sightings of all odontocetes (toothed whales anpphais) in the southern and
northern Taranaki bights are depicted in Figure ®hile the small delphinids are
scattered throughout the area, the blackfish spdpilt whales, false kiler whales,
kiler whales) appear to concentrate near the 1@8obaths in the southern bight, as
well as in Area 1. The sightings of large odontesgsperm whales) are also near the
100m isobath and occur only in spring and summentimso

Bottlenose dolphin {Tursiops truncatus)

Bottlenose dolphins are regarded as range restriotdNew Zealand. A northern

population is isolated from other populations andoentrated in the Bay of Islands
with year-round movements along the east coastasthldnd and into the Hauraki

Gulf (Constantine et al. 2003). However, some iddais were found to range as far
away as Manukau Harbour, indicating that all okthanimals are not yearly residents
but may move seasonally along the NZ coast (Chinese 2005). These dolphins
represent the ‘coastal population of bottlenoséptuas. The singular sighting of a

group of bottlenose dolphins within the STB regias of an estimated 100

individuals during the summer of 1986. The largee f this group, and that it was

made in a depth of approximately 100 m indicates these bottlenose dolphins were
of the ‘offshore’ population. Offshore bottlenoselpthins tend to travel more widely

and in larger groups then the ‘coastal’ populations
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Figure 9.3. Distribution of sighting locations, byspecies, from DOC and Cawthorn dataset, of all
cetaceans within Area 1, an area of sightings conegation within the northern
Taranaki Bight (see Figure 9.1). Data provided couesy of DoC and Martin
Cawthorn.
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Figure 9.4. Distribution of sighting locations, byspecies, from DOC and Cawthorn datasets, of
all cetaceans within Area 2, an area of sightingsoaice ntration in the western
part ofthe South Taranaki Bight (see Figure 9.1)Data provided courtesy of DoC
and Martin Cawthorn.
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Figure 9.5. Seasonal distribution from DOC and Cawiorn datasets of all sightings of
odontocets (toothed whales and dolphins) symbolizely season within the
southern and northern Taranaki Bights. Data provided courtesy of DoC and
Martin Cawthorn.
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Common dolphin Delphinus spp.)

The DOC and Cawthorn datasets include 36 sightfigmmon dolphins within the
northern and southern Taranaki Bights and in then2buffer area (Figure 9.6). The
sightings show a relatively seasonal distributidtih all autumn and spring (except 1)
sightings in the southern area (north of the Maodbgh sounds). Winter and summer
sightings of common dolphins are distributed thhmug the STB region and the
25km buffered area. A study of common dolphins éhatmined the stomach contents
of by-caught or stranded animals, including 10 fréim northern and southern
Taranaki bights, found that their diet compriseddigerse range of fish and
cephalopod species, with the prevalent prey armuidsjack mackerel, and anchovy
(Meynier et al. 2008). The authors suggest thatritied prey composition in the diet
of common dolphins by-caught in waters further lwbffe may be due to
inshore/offshore movements of common dolphin orebbdsis.

No other studies of common dolphin ecology havenbeenducted within in the
Taranaki bights. However, common dolphins are &arging and distributed in other
areas around the North Island. Therefore, we camedimformation on their ecology
from studies in other parts of the island. Over2arbnth study in the Bay of Islands
region, Constantine and Baker (1997) determinedniean depth at sightings of
common dolphins to be 80 m with a range of 6-141This study also documented
that during late spring and summer common dolphvase found in deeper waters
outside the inner Bay of Islands and during the Bftumn and winter months they
were frequently found inside the bay. These padtame consistent with the general
ecology of common dolphins that are typically foumdvarmer temperate or tropical
waters and principally offshore (Shirihai 2002).

Dusky dolphin (Lage norhynchus obscurus)

Dusky dolphins are regarded as not threatened v Kealand (Suisted & Neale
2004). Between 1980 and 1989, eight sightings afkyludolphins in the 25 km

buffered area of the northern and southern Taraligkis were recorded. Four
sightings of dusky dolphins were recorded withia 8TB region, with three of these
occurring in autumn months (one in spring). Sigiginvere generally in waters near
the 100 m isobath (Figure 9.1). Dusky dolphins $etadinhabit cooler waters in more
southerly latitudes, and this species occurs offtrabthe South Island, the lower part
of the North Island (Wursig et al. 2007). There hrgorical sightings reported in the
Taranaki’Wanganui region, and it is possible tha/tstill frequent this area (Wursig
et al. 2007). A population of dusky dolphins is Wmoto inhabit Admiralty Bay,

Marlborough Sounds between ApriJuly (Wursig et 2007). Because dusky
dolphins travel and disperse over distances grehdgr 100 km it is possible that the
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sightings of dusky dolphins in the northern andtls®un Taranaki bights are from the
Admiralty population.
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Figure 9.6. Seasonal distribution from DOC and Cawiorn datasets of all sightings of Common
dolphins (Delphinus spp.) symbolized by season within the southermn and

northern Taranaki Bights. Data provided courtesy of DoC and Martin
Cawthomn.
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False killer whale (Pseudorca crassidens)

Only one sighting of a false kiler whale group ®#ven individuals during the

summer of 2007 was recorded within the STB regidms sighting was made in

water greater then 100m deep. Like pilot whalesjnglar species also within the

Blackfish group, false kiler whales typically oecdn deep water habitats (200 -2000
m, Shirihai 2002).

Killer whale (Orcinus orca)

Kiler whales are classified as a nationally catithreatened species in New Zealand
waters (Suisted & Neale 2004). Between 1980 an8,8ightings of kiler whales
were recorded within the 25 km buffer area (congjsof 41 individuals), and 3
within the STB region (consisting of 17 individyal§hree of the eight sightings in
the 25 km buffer area have an ‘unknown’ season, thet other sightings were
predominantly during the summer months (1 in wpni{diable 9.1). The entire New
Zealand kiler whale population is small (mean 8 ¥124 SE) with broad distribution
patterns around both North and South islands (Vi2880). Kiler whales may be
transiting through this habitat or use this habitatforage for prey including fish,
other marine mammals, and sharks and rays.

Maui’'s dolphin (Cephalorhynchus hectori maui)

Hector's dolphin, and its subspecies the Maui'splin| are endemic and iconic
species of New Zealand. Due to small populatioessifmited genetic exchange, and
threats from fisheries and habitat destruction, Hhector’'s dolphin is listed as

Nationaly Endangered and the Maui's dolphin iretsas Nationally Critical (Suisted

& Neale 2004).

Pichler et al. (2002, 1998) used mitochondrial DNWalysis to determine that
Hector's dolphin population in New Zealand is cosgx of four sub-populations,
due to little or no female dispersal: North IslaBdst Coast South Island, West Coast
South Island, and South Coast South Island. ThethNisland subpopulation of
Hector's Dolphin was subsequently recognized asbapeciesC. h. maui (Baker et

al. 2002). Therefore, the seven sightings of Hésftdaui's dolphins within the 25
km buffer area are assumed to be the sub-speciegsMiplphin. It is possible,
however, that the southernmost sighting, inshoreKapiti Island, is part of the
Clifford Bay (northern Sl) Hectors dolphin popudeti
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The population size of Maui's dolphin is estimatede 111 (c.v. 0.44) (Slooten et al.
2005). The geographic range of Maui's dolphin easefiom the north at Maunganui
Bluff to at least New Plymouth in the south, witlghest densities between the
Manukau Harbour and Port Waikato (Slooten et @l5p0Ferreira and Roberts (2003)
found no sightings of Maui's dolphins between Newni®uth and Paraparamu in
their aerial surveys conductdettween December and March of the 2000/01 and
2001/02 summers.

Hector's and Maui's dolphins inhabit a wide randevater temperatures (surface
temperature 6.3-22°C) and water turbidity (<10 an>15 m) (Slooten & Dawson

1994). Additionally, Hector's and Maui's dolphinppear to alter their distribution

patterns seasonally: during the summer months idslgfrequently with calves) they

occupy shalow and turbid waters; in winter monthe dolphins tend to move

offshore with greater distribution throughout thd@pth range (Slooten et al. 2005,
Slooten et al. 2006). These changes in distribygaiterns may reflect changes in the
distribution patterns of their prey. Hector's doighappear to feed mostly in small
groups. The dolphins feed opportunistically, bothtree bottom and throughout the
water column, and take a wide variety of species.

The seven sightings of Maui's dolphin from the D@ Cawthorn datasets within
the 25km buffered TTR area reflect this seasorsttildition pattern: all summer

sightings are close to shore, while 1 winter gighis also close to shore whie a
second sighting was recorded approximately 25 ki fshore and in waters greater
then 100 m deep (Figure 9.7).

Pilot whale (Globicephala spp.)

There are two species of pilot whale that are thotimd in NZ waters: long-finned
pilot whales Globicephala melas) and short-finned pilot whaleG{obicephala
macrorhynchus). Short-finned pilot whales tend to be in warmeatevs then long-
finned pilot whales but their habitats do overl@nth species are a poorly known
migrant species in New Zealand waters (Suisted &I&N@004). It is unknown to
which species group the sightings of pilot whaldthivthe STB region belong to, but
their ecology is very similar so can be considgodly here. Pilot whales feed on
fish and squid, prefer deeper water and are higbjable, often occurring in large
groups (Shirihai 2002). A total of 655 individualsere estimated at the 27 sightings
in the 25 km buffer area, and 289 individuals & 112 sightings in the STB region.
The majority of pilot whale sightings were in watavith depths greater then 100 m
(Figure 9.8). There is a concentration of pilot \®hsightings within Area 2 (Figure
9.4). No sightings were made in winter months, dwig sightings in autumn, and the
rest were made in spring and summer months. Stgsdif long-finned pilot whales
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occur throughout the coastlines of New Zealand) wéaks in stranding events in
spring and summer months (O'Callaghan et al. 2001).
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Figure 9.7. Seasonal distribution from DOC and Cawiorn datasets of all sightings of Mauis’s
dolphins (Cephalorhynchus hectori maui) symbolized by season within the
southern and northern Taranaki Bights. Data provided courtesy of DoC and
Martin Cawthorn.
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Figure 9.8. Seasonal distribution from DOC and Cawiorn datasets of all sightings of Pilot
whales Globicephala spp.) symbolized by season within the southern and
northern Taranaki Bights. Data provided courtesy of DoC and Martin
Cawthomn.
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Sperm whale (Physeter macroce phalus)

Two sightings of sperm whales were made duringngpmonths within the STB
region, and 1 additional sighting in the 25k m bufarea during spring. All sightings
were recorded near the 100 m isobath. Sperm wihaegypically found in areas
where the continental shelf drops off dramaticé®irihai 2002) as these tend to be
productive foraging habitats for target prey itesush as squid.

9.2.3 Baleen whales (Mysticeti)

Thirty-two sightings of baleen whales were recordedhe DOC and Cawthorn
datasets within the 25 km buffer area. No sightingse made in autumn, and the
greatest diversity of species were sighted in gmind summer months (Table 9.3).
The seasonal distribution of baleen whales is patEigure 9.9). During the spring
months, a concentration of sightings was made @aAt (Figs. 9.4 & 9.9). In summer
months, sightings of baleen whales were made iroffstore region of the southern
Taranaki bight near the 100 m isobath. A conceatraif sightings of baleen whales
is also in Area 1 (Figs. 9.3 & 9.9) in all seasbos autumn. One species of baleen
whale sighted within the STB region, the southdghtwhale, is listed as Nationally
Endangered. Al other baleen whales recorded imtnméhern and southern Taranaki
bights are listed as Migrants.

Blue whale (Balaenoptera musculus)

Due to extensive whaling effort, there are estiohate be fewer than 2,000 blue
whales in the southern hemisphere (Shirihai 2002)ing their migration between
the summer feeding grounds in the Antarctic andetyeatorial waters where they
spend the winter, blue whales are believed to gasdNew Zealand coast (Shirihai
2002). Six sightings of blue whales have been dEzbmwithin the 25km buffer area,
none within the STB region. Four of these sightiogsurred during spring months
and all within Area 2. (Table 9.3, Figs. 9.4 & 9.9l sightings of Blue whales

occurred in waters close to 100 m in depth.

Fin whale (Balaenoptera physalus)

Fin whales perform long seasonal migrations andigrieally found in deep offshore
waters (Shirihai 2002). Only one sighting of a ®ihale was recorded in the DOC
and Cawthorn datasets within the STB region or @bluffered TTR area. This
sighting in 2007 occurred during the summer seasoluded 3 individuals and was
close to Area 2 in waters of approximately 100 iguife 9).
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Figure 9.9. Seasonal distribution from DOC and Cawiorn datasets ofall sightings of mysticets
(baleen whales) symbolized by season within the Nbrand South Taranaki
Bights. Data provided courtesy of DoC and Martin Cavthorn.
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Table 9.3 Sighting records by season from DOC andawthorn datasets of 6 baleen whales
species observed along the North and South TaranakBights. Listed
alphabetically. Summer: Dec, Jan, Feb; Autumn: Mar,Apr, May; Winter: Jun,
Jul, Aug; Spring: Sep, Oct, Nov. Data provided couesy of DoC and Matrtin
Cawthorn.

Species Listing Spring Summer | Autumn | Winter Unknown | Total

Blue w hale
(Balaenoptera Migrant 4 1 1 6
musculus)

Fin w hale
(Balaenoptera Migrant 1 1
physalus)

Humpback

w hale
(Megaptera
novaeangliae)

Migrant 4 3 10 17

Minke w hale
(Balaenoptera Migrant 2 2
bonaerensis)

Sei w hale
(Balaenoptera Migrant 1 1
borealis)

Southern right Nationally

\(NEEEI;aena egdanger 2 1 1 4
e

australis)

Total 12 7 0 11 1 31

Humpback whale (Megaptera novaeangliae)

Humpback whales in the southern hemisphere wenecesdby the whaling industry
from about 120,000 animals to just 15,000 today, the population is currently
recovering (Suisted & Neale 2004). Humpback whéiagel along the New Zealand
coast between May and December as they migrateebattheir summer feeding
grounds in the Antarctic and their winter breedingunds in the tropics, particularly
around Tonga (Shirihai 2002). It is likely thattgiggs of humpback whales within
the northern and southern Taranki bights are ofratigy whales. A total of 75
individuals were observed in the 25 km buffer ang#tty almost 88 % (n = 65) of
individuals recorded in winter months. All but Biging of humpback whales were
within, or near, Area 1 (Figure 9.9).
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Minke whale (Balaenoptera bonaerensis)

No minke whales were sighted in the STB region. Eheev, two sightings of Minke
whales, one recorded in 1981 and another in 198% wnade in the 25 km buffer
area. These two sightings occurred in Area 2 (Ei§u®) in spring months.

Sei whale (Balaenoptera borealis)

Sei whales typically favour deep waters and are raar coasts, but likely migrate
past New Zealand as they travel south to Antarstimmer feeding grounds and
return north to warmer breeding waters in winterir{@i 2002). Only one sighting of
a Sei whale was recorded in the STB region or th&n2 buffered TTR area. This
sighting recorded two individuals, and was madénduhe summer season, in depths
close to 100 m near Area 2 (Figure 9.9).

Southern right whale (Eubalaena australis)

Southern right whales in the New Zealand are censil nationally endangered due
mainly to whaling that reduced the population fradnout 17,000 animals to just
1,000 today (Suisted & Neale 2004). Southern nghales follow traditional annual
migration routes between southern ocean summeintpadeas and their nearshore
calving grounds. Right whales are frequently fomsheltered coastal waters close to
shore to give birth, nurse calves, and avoid predaturing migrations. During the
breeding season in winter months, they are mamtigd in the waters around the sub-
Antarctic Auckland and Campbell Islands but there accasional sightings around
mainland New Zealand, which may represent re-cation of breeding grounds
largely unused since the 1830s.

Two sightings of southern right whales were recdraethe STB region (Figure

9.10). One of these sightings occurred during g of 1983 and consisted of a
cow/calf pair. The other sighting recorded a sgltanimal in the winter of 2004.

Two more southern right whales were observed irREhkm buffer area. One of these
sightings recorded 5 individuals ‘moving about rakows’ on the west side of Kapitti

Island during the summer of 2002. This sightingNikrepresents a surface active
group (SAG) of right whales. The other sightingaieied one individual in the spring
of 2003 offshore in Area 2.
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Figure 10. Seasonal distribution from DOC and Cawthrn datasets of all sightings of Southern
right whales (Eubalaena australis) symbolized by season within the southern and

northern Taranaki Bights. Data provided courtesy of DoC and Martin
Cawthorn.
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Summary

While the cetacean sightings data presented hese lmauinterpreted with caution as

the distribution of sampling effort is unknown (pesce only), it appears that

relatively few sightings of cetaceans have beeremthin the northern and southern
Taranaki bights. However, 3 endangered or criicafidangered species do frequent
this area: the Maur's dolphin, kiler whale, andith@rn right whale. The populations

of these species are extremely low.

Additionally, Area 1 and Area 2 appear to be pakidy important habitat for a range
of species. The ecological function and use of éhaseas for cetaceans remains
poorly understood due to limited information abtiwe physical and biological marine
environment at these locations concurrent with aeda distribution, abundance and
behaviour data.
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10. Seabirds of the South Taranaki Bight

10.1

10.2

Background

New Zealand supports the most diverse seabird ddsganon earth: approximately
84 species breed in New Zealand, with close todfalhis total classified as endemic
(Taylor 2000a). However, the SBT lacks suitabledator-free breeding habitat for
many species. The nearest offshore islands afégaeviotu/Sugar Loaf Islands group
off New Plymouth, which support perhaps a few tefrnousands of breeding pairs of
seabirds. Elsewhere, breeding seabirds are confmdbde mainland coast and are
exposed to the full range of introduced predatétewever, a number of coastal
estuarine sites are of significant value to coastadre, wading, and migratory bird
species. These include the Walikirikiri Lagoon, ahé Whanganui, Whangaehu,
Turakina, Manawatu and Rangitkei river estuaridhe Manawatu estuary is
particularly significant and was declared a Wetlahdnternational Importance under
the Ramsar convention in July 2005.

Although the opportunities for breeding seabirdshia area are relatively limited or
relatively high risk, the South Taranaki Bight israinly visited by a larger diversity
of seabirds that either pass through the regiarserthe area as a foraging destination.
However, there have been no systematic and quametitatudies of the at-sea
distributions and abundances of seabirds withiratlea and it would be fair to say the
amount of published information on seabirds in thigion is modest.

This review summarises information from publishew aunpublished sources and

draws upon ‘expert opinion’ in order to build atpi@ of those species of seabirds that
are likely to be associated with the area of irgeet some point during the year. It

should be noted that no attempt has been madeattifguhe use of the area by any

species, nor have numbers of any particular spelcssuse the area been reported —
these data are simply unavailable. In this respszabird species are noted on a
presence basis only.

Albatrosses and petrels

There is very limited evidence that the great adissies occur in the area of interest.
Robertson et al. (2007) noted unidentified wandeaibatross and unidentified royal
albatrossDiomedea spp. as present, but Walker and Elliott (20063, iracking study
of New Zealand wandering albatrosses (both Antipaodevandering albatrosb.
antipodensis antipodensis and Gibson’s wandering albatroBs a. gibsoni) using
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satelite telemetry found no evidence that thisaanes used. It is likely that black-
browed albatrosShalassarche melanophrys and Campbell albatrosg impavida
(likely mainly Campbell albatross which is very thato distinguish when seen at
distance and at sea) occur in the area (Robertsah 2007), as do white-capped
albatrossT. steadi (Robertson et al. 2007, Thompson unpublished datd)there is
ittle evidence of other albatross species utiisihe area to any extent.

It is very likely that giant petrellacronectes spp. occur in the area (Jenkins 1981) as
they have been noted off Foxton, west TaranakiNen Plymouth (Robertson et al.
2007). Similarly, flesh-footed shearwatBuffinus carneipes, sooty shearwatel.
griseus, fluttering shearwatdp. gavia, Buller’'s shearwatel. bulleri, common diving
petrel Pelecanoides urinatrix, Cape petrelDaption capense, grey-faced petrel
Pterodroma macroptera and fairy prionPachyptila turtur occur in the area, either in
transit to and from relatively near-by breedingoo@s, or from breeding colonies
further afield (Jenkins 1981, 1988, Taylor 200080(b, Robertson et al. 2007,
Shaffer et al. 2009), and there is some eviderateQhok’s petrelPterodroma cookii
may venture into the area (Rayner et al. 2008).

Blue penguin, Australasian gannet and shags

Robertson et al. (2007) noted relatively infrequesightings of blue penguin
Eudyptula minor at a few locations along the south Taranaki coastNo other
penguin species are likely to occur in the aretholigh the nearest breeding colony is
much further to the north of this area, AustralagjannetMorus serrator was noted
along most of the south Taranaki coastline (Robarest al. 2007), and its at-sea
distribution is likely to extend throughout the areA total of five species of shag
occur in the area — black shBlgalacrocorax carbo, pied shadP. varius, little black
shag P. sulcirostris, little shagP. melanoleucos and spotted shaB. punctatus
(Robertson et al. 2007). Of these, black shag idledshag were the most numerous
and had the most widespread distributions througti@iarea (Robertson et al. 2007).

Skuas, gulls and terns

The brown sku&atharactalonnbergi breeds in New Zealand’s sub-Antarctic, but has
been infrequently recorded along the coast to dh<of this area outside the summer
breeding season (Robertson et al. 2007), anckily fik occur sporadically throughout
the area. Arctic skuaSercorarius parasiticus visit New Zealand during the summer
months and this species has been noted coastdlgranaki and off New Plymouth
(Roberston et al. 2007). Black-backed galtus dominicanus and red-biled gul.
scopulinus occur throughout the area, and are both more widasl and numerous
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than the black-billed gull. bulleri, which is noted only from sites to the south @& th
area (Robertson et al. 2007). A total of six speoietern likely occur in the area, but
only two — Caspian ter8terna caspia and white-fronted ter$. striata — can be
considered relatively widespread and common thmuigthe area. The remaining
four species — black-fronted te8 albostriata, little ternS. albifrons, fairy ternS.
nereis and white-winged black tei@hildoniasleucopterus — are uncommonly to very
rarely recorded in the area Robertson et al. 2007).

Conclusions

The area of interest supports a relatively modestbisd assemblage, but detailed,
systematic and quantitative information on the est-distribution of virtually all
species is currently lacking. Many of the speciesuaring in the area are likely to be
relatively coastal in their distributions. Such eips include blue penguin, shag
species and the gulls and terns, although thetss faka can extend to more offshore
areas. By contrast, and although some specieshesreobserved from and relatively
close to the coast, albatross and petrel specigb tte be more pelagic and wide-
ranging in their distributions and will likely occanywhere throughout the area. The
area does not support large breeding colonies &myrapecies but a number of coastal
estuarine sites are of significant value to coastare, wading, and migratory bird
species. These include the Walikirikii Lagoon, ahé Whanganui, Whangaehu,
Turakina, Manawatu and Rangitikei river estuaries.
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11. Characterisation of commercial fisheries in the Sotn Taranaki Bight

11.1

11.2

11.3

Introduction

Commercial fisheries for fish and invertebratesuocio the South Taranaki Bight
region. As iron sand mining operations may ovengifh, and impact directly or
indirectly these fisheries, in this section we suarise these fisheries.

Methods

An extract of commercial fishing catch and effoatal for fishing activities within the
study area over the past six fishing seasons wasneld from the Ministry of
Fisheries in August. The extract included all fighevents (trawl, set of a net or
longline, pot drop etc.) for which the geographicabrdinates were recorded by the
fisher. The extract did not include any fishing m¢ewhich were recorded without
coordinates and instead assigned to broad “Statigtreas” defined by the Ministry
of Fisheries. These statistical areas mostly extered beyond the study area
boundaries and so are far less useful for assefisiing activity within the area, but
it should be noted that they were not used. Inamglgsfishers record their activities
with coordinates taken from GPS devices, and th& &f data available for this
analysis for some methods in the earlier yearsisfpgeriod may be partly due to this
change in recording practice.

The catch effort data obtained were used to makemsuies of fishing activity by
fishing year (1 Oct-30 Sep) and fishing methodhdlgh summaries for the current
fishing year (2009—-10) are included in this repodmplete data were available only
up until mid-July 2010.

Fishing methods

Trawling has been the most common fishing meth@t ue/er the past five years,
split evenly (in terms of effort) between bottondanidwater trawling (Table 11.1).
Levels of both have been variable, but there wagsreeral increase in bottom trawling
effort between 2004—-05 and 2009-10, and fluctudéngls of midwater trawling
during the same period. The total catch from midwatawling was about ten times
that from bottom trawling, due to the different sips targeted and caught. Set netting
was the next most common fishing method, althougtset netting was recorded in
2004-05 or 2005-06, with 360-570 sets per yearrdedoin the last four years.
Similarly, bottom longlining has only been recordedhe area in the last three fishing
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years, with 70-90 sets per year. Squid jigging @dae recorded in the area, mainly in
2004-05, but this information appears unreliabfe,na catch was recorded. Other
fishing methods reported in the region, at low levevere troling, rock lobster
potting, drop lining, and fish trapping.

Table 11.1. Summary of commercial fishing effort byfishing year (1 Oct-31 Sep) and fishing
method, and total catch by method.

Number of fishing events Total

2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 Total catch (t)

Bottom trawling 410 438 376 1,026 1,108 802 4,160 6,653
Midwater trawling 338 824 676 435 529 890 3,692 66,410
Set netting 0 0 361 570 529 505 1,965 1,855
Bottom longlining 1 0 0 94 94 71 260 120
Squid jigging 127 8 3 1 3 1 143 0
Purse seining 16 7 8 11 9 0 51 1,879
Trolling 2 0 0 6 0 1 9 <1
Rock lobster potting 0 0 0 2 1 5 8 <1
Drop lining 0 0 0 1 0 0 1 <1
Fish traps 0 0 0 0 0 1 1 <1

The lowest levels of commercial fishing effort meetregion were in the central south
sector, offshore of the coastline south of Whangama also very close to the shore
north of Opunake and north and south of Whangdtiginfe 11.1). The highest levels
of effort were off the coastine between New Plythoand Cape Egmont, between
Hawera and Whanganui especialy near the 50 m wgnémd in some locations
between the centre of the area and Tasman Bag Bdhth Island. The distribution of
total catch was quite different to that of efforidawas dominated by the large,
offshore midwater trawlfishery for jack mackefetussed on the western central and
southern sectors of the study area.
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Figure 11.1. All fishing methods. Density plots shwing the spread of fishing effort and total
catch within the study area between 1 October 20Ghd July 2010. Pixels are 0.1°
x 0.1° rectangles. The dashed line represents th@® & contour.

11.4 Bottom trawling

The main species targeted by bottom trawling intnyesrs was red gurnard, with
130-280 trawls per year and an average total ¢aticdpecies) of over 200 t per year
for the period (Table 11.2). Several other spewiese consistently targeted, including
tarakihi, trevally, barracouta, blue warehou, Bif(several species), leatherjackets,
john dory, snapper. Target trawling for jack maekealthough less common than for
these other species, produced the second largasic&ich for the period. Bottom
trawling occurs year round with no obvious seadyrialeffort.
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Table 11.2: Bottom trawling. Summary of fishing efbrt by target species and fishing year, and
total catch by target species.

Number of trawls Total

Target species 2004-05 2005-06 2006—07 2007-08 2008-09 2009-10 Total catch ()

Red gurnard 178 156 133 166 283 248 1,164 1,550
Tarakihi 69 108 32 107 171 116 603 550
Trevally 45 90 44 67 79 98 423 841
Barracouta 12 6 29 223 71 41 382 832
Blue warehou 16 42 61 71 137 54 381 574
Flatfish 22 6 12 155 171 33 399 233
Leatherjacket 12 16 31 44 63 92 258 605
John dory 14 5 8 59 43 56 185 101
Snapper 14 1 2 51 47 54 169 119
Jack mackerel 16 0 23 67 15 1 122 1,194
School shark 11 8 1 5 12 2 39 39
Dark ghostshark 0 0 0 0 8 3 11 7
Red cod 0 0 0 5 2 1 8 3
Hapuka and Bass 0 0 0 4 2 1 7 3

Rig 1 0 0 1 2 1 5 2
Moki 0 0 0 0 1 1 2 1
Kahawai 0 0 0 1 0 0 1 <1

Bottom trawling was spread out over much of thelstarea, with the main areas of
effort and catch being adjacent to New Plymouttiwben Opunake and Hawera,
south of Wanganui, and in the southwest cornehefarea, to the north of Tasman
Bay (Figure 11.2).
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Figure 11.2. Bottom trawling. Density plots showinghe spread of fishing effort and total catch

11.5

within the study area between 1 October 2004 and Ju2010. Pixels are 0.1° x
0.1° rectangles. The dashed line represents the BOcontour.

Midwater trawling

Midwater trawling in the area mostly targeted jama#ckerel, with a small amount of
barracouta targeting, and a single trawl targehiokj (Table 11.3). In terms of both
effort and total catch, midwater trawling for jackackerel has been the most
important fishery in the area, with over 64,000aught during the period, from over
3500 trawls. Midwater trawling occurs year round, there has been a concentration
of effort in December and January.

Midwater trawling tends to be in deeper water withst reported trawls well beyond
the 50 m depth contour and focussed on a regioalglato the coast between
Opunake and Whanganui (Figure 11.3). Fishing eéfod catch has been most intense
in the northern part of this area.
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Table 11.3. Midwater trawling. Summary of fishing dfort by target species and fishing year, and
total catch by target species.

Number of trawls Total

Target species 2004-05 2005-06 2006—07 2007-08 2008-09 2009-10 Total catch (t)

Jack mackerel 332 803 635 433 505 869 3,577 64,243
Barracouta 6 21 41 1 24 21 114 2,159
Hoki 0 0 0 1 0 0 1 8
Effort Catch

hE T, Sean,

by B P

Darkest pixel = 150224 trawls Darkest pixel = 2500-4136 t

Figure 3. Midwater trawling. Density plots showingthe spread of fishing effort and total catch
within the study area between 1 October 2004 and Ju2010. Pixels are 0.1° x
0.1° rectangles. The dashed line represents the GOcontour.

11.6 Set netting

Set netting in the area targeted three main spedggsblue warehou, and school
shark, with a moderately consistent level of efforteach year after 2005-06
(Table 11.4). A small fraction of set netting efféargeted trevaly (39 t of total
catch), and several other species were occasitaedgted. The total catch for all set
netting combined was about 1,800 t during the Esir years (including the
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incomplete current year) from about 2,000 sets.n8#ing occurs year round with no
obvious seasonality in effort.

Table 11.4. Set-netting. Summary of fishing efforby target species and fishing year, and total
catch by target species.

Number of sets Total

Targetspecies 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 Total catch (t)

Rig - - 198 326 198 259 981 823
Blue warehou - - 96 114 171 127 508 351
School shark - - 58 125 135 85 403 634
Trevally - - 6 3 12 27 48 39

Flatfish - - 0 0 7 6 13 1.6
Kahawai - - 0 0 5 0 5 3.1
Elephantfish - - 1 0 0 0 1 0.0
Red gurnard - - 1 0 0 0 1 0.1
Hapuka/Bass - - 1 0 0 0 1 0.3
John dory - - 0 1 0 0 1 0.1
Snapper - - 0 1 0 0 1 1.8
Spiny dogfish - - 0 0 1 0 1 0.3
Tarakihi - - 0 0 0 1 1 1.0

Set netting was widespread throughout the studw,aet with a focus on the

coastline around New Plymouth and between HawerhV@hanganui, around or

within the 50 m depth contour (Figure 11.4). Thewas a lower level of set netting
effort recorded between this latter area and TadBagmand also along other parts of
the coastline, but no effort recorded in the céi@oaith region of the area.
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Figure 11.4. Set netting. Density plots showing thepre ad of fishing effort and total catch within

11.7

the study area between 1 October 2004 and July 201Bixels are 0.1° x 0.1°
rectangles. The dashed line represents the 50 m cour.

Bottom longlining

Several species were targeted by bottom longliminthe area during the past six
years, but effort data are mainly for the most nedbree years, and catches were
mostly related to fishing for red gurnard, schdwrk, and hapuka and bass (Table
11.5). Little more than 100 t of total catch wezearded for this method for the period
examined. Bottom longlining occurs year round betr¢ has been less effort in these
years in the winter months.

Longlining effort was strongly concentrated on theea of coastlne from New
Plymouth to Cape Egmont, and also in the southwestector north of Golden
Bay/Tasman Bay. Some longlining took place alorg ¢bastline between Hawera
and Whanganui, but both effort and catch were atpewatively low levels (Figure
11.5).
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Table 11.5. Bottom longlining. Summary of fishing #ort by target species and fishing year, and
total catch by target species.

Target species
Red gurnard
School shark
Hapuka/Bass
Snapper

Blue cod
Tarakihi

Ling

Effort

Number of sets

2004-05 2005-06

0 —

0 —

2006-07 2007-08 2008-09 2009-10 Total

- 34

- 14

- 24

- 5

44

21

11

12

27

27

105

62

42

26

15

Total
catch (t)
29

56

20

Darkest pixel = 30-47 sets

Darkest pixel=12-19 t

Figure 11.5; Bottom longlining. Density plots showig the spread of fishing effort and total catch
within the study area between 1 October 2004 and Ju2010. Pixels are 0.1° x
0.1° rectangles. The dashed line represents the BOcontour.
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Conclusions

Commercial fishing operations within the study aheae been dominated in recent
years by three main fishing methods, bottom tragvffor a variety of species),

midwater trawling (mainly for jack mackerel), andt sietting (mainly for rig, blue

warehou, and school shark). Together these methads accounted for 95% of all
fishing events recorded with position data, betwé&e@®ctober 2004 and mid-July
2010. Bottom longlining, squid jigging, and purseing;ig account for most of the

remaining fishing effort, and there has also beeerg small amount of troling, rock

lobster potting, drop lining, and fish trapping.

The lowest levels of fishing effort were in the sbfére, central-south regions of the
study area and in the shallowest parts of the southnd western coastlines. The
highest levels of fishing effort (mainly bottomirimg and set netting) were between
New Plymouth and Cape Egmont, relatively closehtoghore, and between Hawera
and Whanganui near the 50 m contour.

Fishing effort of all methods occurred throughobe tyear, but there was a
concentration of midwater trawling effort in eadyummer, and notably less bottom
longlining effort during winter.

This analysis is based on data only for which the&ees position data recorded, and
does not include variable amounts of fishing efssigned only to broad statistical
areas which overlap the study area. It is expettadever, that the avaiable data is
largely representative of the total commercialifighactivities in the study area.

South Taranaki Bight Factual Baseline EnvironmeRigort 184



———NIWA_—

Taihoro Nukurangi

12. Summary and Conclusions

12.1

12.2

12.3

Wave climate

The wave climate on the 50 m isobath off the coastf the South Taranaki Bight
(STB) shows a spatial variation in mean significasatve height from a maximum of
approximately 2 m off Cape Egmont, reducing progjuedy southward. There is a
seasonal variation in wave heights, with the higlesves on average occurring in
August and September. In storm conditions, signifiovave heights of order 8 m can
occur, particularly in the winter and early springeak wave periods are most
commonly in the range 10-14 seconds.

Wave energy flux shows high temporal variabiltyound mean values of 18 kW/m
off Cape Egmont, reducing to less than 10 kW/mhiurtsouth. The orientation of the
coast relative to the predominant WSW incident walirection results in the
longshore component of energy being directed predaly towards the southeast
along much of the coast of the STB. We would tr@eefxpect that in the northern
part of the Bight, from Opunake to south of the W&mui River, wave-driven
processes wil tend to transport sediment alongctast towards the southeast, while
in much of the Manawatu coast, northward transp@irpredominate. More detailed
study of nearshore processes would, however, héreddgo quantify these transports.

Tidal currents

While not quite as strong as tidal flows througlokC8trait proper, tidal currents of up
to 0.4 ms occur on the relatively shallow waters off PafEdal currents are smaller
(with peak speeds less than 0.1n#& nearshore waters between Wanganui and
Foxton. Peak tidal flows throughout the study regive generally aligned coast-
parallel with only moderate cross-shore minimunoeiés.

Shoreline stability

Most of the shoreline in the study area is unmeditind in near natural state. Apart
from the areas that have been modified, it's likibly shoreline wil continue to do

what it has done in the past because the processedriven by geology and climate
cycles. Climate change effects on the factorsdniting shoreline change are not
included in this report.
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Rivers input the majority of sediment to the Tatkan®&/hanganui and Manawatu
coasts. The Taranaki coast is generaly considsestinent starved, but episodic
catchment erosion events during floods and lahars inject large quantities of
sediment to the coast from a point source. Howdterg is little information about
whether there is input of sediments from the offelregion to the littoral zone and the
shoreline.

These sediments are distributed alongshore orartfsbut are eventually transported
beyond the study area. There is a general undemsgaaf nearshore and offshore
sediment transport in the study area, with sedingatiominantly pushed by the
strong westerly wave climate along the coast frapeCEgmont to the northeast in the
direction of New Plymouth, and southeast in theadion of Whanganui.

Variable shorelines dominate the North Taranakstioa between Stony River and
New Plymouth, due to episodic sediment input, eigfiyedrom the Stony River.

The coastline between Stony River and Oaonui has described as erosive due its
exposure to constant wave attack, athough itse aliggested that offshore reefs
provide some protection and that stable vegetatioweys suggest the cliffs are stable.
There were few survey data in this area and thew stcretion, variable or stable
shorelines.

Erosion occurs along the cliffs (both volcanic asedimentary) from Oaonui to
Whangaehu, in the centre of the study region, akbhmg South Taranaki Bight.
Accretion occurs predominantly along the southhef study area, where dunes and
sand country dominate the shoreline.

There are few data for the Horizons coast, butlahlai information suggests the
dunes and sand country are prograding, althougbioerds identified as a natural
hazard for some coastal settlements.

Ocean Primary Productivity

Complex optical conditons are prevalent in the STiaking the quantification of
chlorophyll from remotely sensed ocean colour dettrtemely difficult. Particulate
and dissolved terrigenous material is frequentlyeated into the region from the
Marlborough Sounds, west coast of the South Islamd from Cook Strait.
Phytoplankton blooms appear to peak in springtiméh an origin off-shore to the
west of the study region, and apparent advectiothefbloom through the study
region and into the Cook Strait. River inputs ofrigenous material along the
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Taranaki coastline are frequent but sporadic. Massesuspension of bottom
sediments, presumably wind-driven, occasionallyseauthe entire region to appear
bright and turbid. Chlorophyll values at those ssitteemed to be least compromised
by terrigenous inputs (sites N, D1, D2) range frau®2 to 4.4 mg ry, with blooms
occurring regularly during October, and no sigafit autumn bloom. Apparent
median chlorophyll values are relatively high tlyloout the year all across the study
area, with an overall range of 0.02 to 32 and nme@i&7 mg ni. This compares to
values typically < 0.1 mg #in clear blue waters. No significant decadal teewere
observed in apparent chlorophyll concentration.

Zooplankton

The limited data set available indicates that tHeB Ss biologically productive in
terms of mesozooplankton. Biomass estimates aragithe highest recorded, when
other coastal regions around New Zealand are amesid The STB may represent a
breeding ground for zooplankton, which in turn potes aggregations of larger
mobile predatory species, particularly squid. Theesazooplankton species
composition is neritic (nearshore) and is strongifluenced by the physical
oceanography of the region, including both the dimgeevents off Cape Farewell
and the D’Urville current.

Although a reasonable amount of mesozooplanktorplsgrhas been done in the
STB, it was conducted a number of years ago, usimgstandardized techniques.
Also lacking are estimates of zooplankton biomadsen from the surface to the
seafloor, which are important components in ecesyshodels.

Benthic Invertebrates

The available data indicate that benthic invertebrfauna in the SBT is generaly
species poor with a low abundance of organism®th subtidal and intertidal zones
when compared to other coastal areas of New Zeal@hg may be to be due to the
high energy environment area resulting in very faobediments, sand inundation of
reefs, sand scouring of reef habitats, and highemairbidity in nearshore areas.
Species numbers and diversity tend to increaserttsmhe shore, with the highest
numbers in the nearshore area.

Analysis of data from NIWA'sTrawl database showed a productive zone for
invertebrates in the southwest of the study arearevtnigh wet weights of squid,
octopus and decapods have been recorded. Thisoferoductive zone is most
likely due to the influence of the cold, nutriemthr water that originates from the
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upweling zone off Cape Farewell and the Kahuramgials. This may explain the
rich fishery within this part of the SBT despiteetigenerally low benthic species
richness and abundances reported.

In comparison to much of the New Zealand coastliege are few data avaiable on
the macrofauna of the South Taranaki Bight andefloee any characterisation based
on these data should be treated with caution. Mewenspection of a variety of
datasets within this study suggests generaly Ipgces richness across most
taxonomic groups within the area but did howeveghlight some potentialy
interesting community compositions within the bigaa and algal taxonomic groups.

From the available information, benthic specieshmiéss and abundance are
particularly low in the sandy habitat within theudt area. Benthic macrofaunal
communities of the South Taranaki Bight, partidylénose inshore and close to sand
beds, are often exposed to naturally high leveldisitirbance from high wave energy
and mobile sediments, including sand scour.

Primary (Section 3) and secondary (Section 4) melkgductivity is relatively high

in the STB region compared to other similar coastgibns but this does not appear to
be translated into dense or diverse benthic maanalecommunities. This may be to
be due to the high energy environment of the area.

No nationally endangered or at risk benthic maenwéh species were found to be
present within the area. However, the Departméntanservation (DOC 2006)
describes the Waitotara estuary, Waiinu reef, Waydeach, North and South Traps,
Whenuakura estuary and Whanganui river estuarwithin the study area, as being
“outstanding natural areas”.

ReefFish

The South Taranaki Bight has a moderately diveggé fish fauna with only 38 of the

72 species modelled by Smith (2008) New Zealane wpictdicted to occur on reefs
within SCUBA diving depth range in the region. Twpecies, black angelffish and
common roughy, are rare in the region occurrindoat abundance on just a few

coastal reefs. Six other species have restricsdbditions occurring at <50% of the

reef sites in the region. All other twenty-nine cipe are predicted to be much more
widespread and either occur in low abundance thiaitgthe region (14 species), are
moderately common over the entire area (13 spec@s)re abundant widely

distributed species (2 species).
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An important caveat with these predicted reefdibindances is that none of the reef
sites surveyed around New Zealand that generatedripinal data used by Smith
(2008) were from along the south Taranaki coastisTthese predictions need to be
interpreted cautiously.

Many of the reef fish are predicted to occur on dffeshore shoals as well as on

coastal rocky reefs. In Smith’s (2008) study, akised features with abrupt changes in
vertical relief were assumed to be reef structurasthis may not always be the case.
In some cases large sand waves may have beenatégtas reefs and the modelled
predictions of reef fish abundance applied to treeas.

Demersal Fish

Fifty-one species of demersal fish occur in theoredrhe richness of this assemblage
is moderate on a New Zealand wide scale with omaaee 12-16 species likely to
occur within a standard research tow. A few spemiesrery widespread and abundant
but most species are common only within a restfidepth range. A few species had a
very restricted distribution in the region.

Species with main distributions along the Southahaki coastline that coincide with
areas of interest to TTR include anchovy, blue eagjle rays, red gurnard, golden
mackerel, leather jacket, lemon sole, snappegn@trevally.

Depth, temperature, and salinity are the main predi of demersal species
abundance (Leathwick et al. 2006).

Whales and Dolphins

While the cetacean sightings data used must bepieted with caution as the
distribution of sampling effort is unknown (i.e.pence only), it appears that relatively
few sightings of cetaceans have been made witbimdnthern and southern Taranaki
bights. However, three endangered or criticalyagwggred species do frequent this
area: the Maui's dolphin, kiler whale, and southeight whale. The New Zealand
populations of these species are extremely low.

Sea Birds

The SBT supports a relatively modest seabird asagmtbut detailed, systematic and
guantitative information on the at-sea distribut@nvirtually all species is currently
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lacking. Many of the species occurring in the aaea likely to be relatively coastal in
their distributions. Such species include blue penghags, gulls and terns, afthough
these latter taxa can extend to more offshore aEasontrast, and although some
species have been observed from and relativelg ¢tthe coast, albatross and petrel
species tend to be more pelagic and wide-rangirigein distributions and will likely
occur anywhere throughout the area. The area ditesipport large breeding colonies
for any species but a number of estuarine sitesomagnificant value to coastal,
shore, wading, and migratory bird species. Theslada the Waikirikiri Lagoon, and
the Whanganui, Whangaehu, Turakina, Manawatu andiikai river estuaries.

12.11 Commercial Fisheries

Commercial fishing operations within the study aheae been dominated in recent
years by three main fishing methods, bottom trawlfor a variety of species),
midwater trawling (mainly for jack mackerel), andt sietting (mainly for rig, blue
warehou, and school shark). Together these methaads accounted for 95% of all
fishing events recorded with position data, betwée@®ctober 2004 and mid-July
2010.

The highest levels of fishing effort (mainly bottamawlng and set netting) were
between New Plymouth and Cape Egmont, relativelgecto the shore, and between
Hawera and Whanganui near the 50 m contour. Figtffiogt of all methods occurred
throughout the year, but there was a concentrafiondwater trawling effort in early
summer.

13. Appendices 1-4 see separate reports/files
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